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Predgovor 

„Tko traži Istinu, traži Boga, bio toga svjestan ili ne.“  

Sv. Terezija Benedikta od Križa 

Svaki znanstveni doprinos jedan je korak prema otkrivanju Istine, otkrivanju Boga u Njegovu 

stvorenju. Zato neka i ovaj rad bude jedan korak na tome putu. 

Bog mi je tijekom obrazovanja na put redovito stavljao prekrasne ljude koji su u meni budili 

ljubav prema znanosti zbog čega sam Mu zahvalan.  

Želim zahvaliti i prof. dr. sc. Mariji Heffer što me je naučila napisati moj prvi znanstveni rad, 

što me naučila raditi u timu, što me je uvijek gurala i poticala i savjetovala i pomagala, što je 

uistinu bila kao majka. Zahvaljujem profesoricama Vesni Ilakovac i Ladi Zibar od kojih sam 

mnogo naučio o statistici i znanstvenoj metodologiji. Zahvaljujem doc. dr. sc. Ivani Škrlec koja 

mi je mnogo pomogla u izradi istraživanja koji su dio ove disertacije i bez čije pomoći ovog 

rada ne bi bilo. Želim zahvaliti i svojim kolegicama Jeleni Jakab i Ivani Krajini koje su mi 

uvijek pomagale kad mi je njihova pomoć trebala.  

Na poseban način želim zahvaliti svojoj mentorici prof. dr. sc. Liviji Puljak od koje sam uistinu 

mnogo naučio o znanstvenoj metodologiji i koja mi je bila velik poticaj za izradu ovog 

doktorata. Zahvaljujem i komentorici prof. dr. sc. Maji Miškulin s kojom sam još kao student 

surađivao i koja je rado prihvatila biti komentor ovoga rada te mi je svojim savjetima i 

sugestijama mnogo pomogla u njegovoj izradi. 

Zahvaljujem i svojoj redovničkoj zajednici koja mi je omogućila doktorski studij. 

Zahvaljujem i svojoj obitelji jer sam od njih imao podršku i jer su mi osiguravali uvjete da se 

mogu posvetiti stvarima koje volim, što je često zahtijevalo velika odricanja s njihove strane.  

I najvažnije, želim zahvaliti Bogu, što me vodio putem kojim me vodio i što mi je dao talente i 

vrijeme potrebno za ostvarenje akademskih uspjeha. Nadam se da će mi znanje stečeno izradom 

ovoga doktorata pomoći u mom daljnjem radu s ljudima, uvijek Njemu na slavu. 
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1. Uvod 

Doktorska disertacija obuhvaća pet objavljenih znanstvenih radova koji će u radu biti označeni 

kao Istraživanje 1 (1), Istraživanje 2 (2), Istraživanje 3 (3), Istraživanje 4 (4) i Istraživanje 5 

(5). 

1.1. Mentalno zdravlje studenata medicine i zdravstvenih studija 

Studiji medicine i srodnih zdravstvenih studija poznati su kao vrlo zahtjevni studiji koji od 

studenata traže velik angažman što se može negativno odraziti na mentalno zdravlje (6).  

Uz sam akademski rigorozan program studija koji može dovesti do deprivacije sna i kroničnog 

stresa, kao i kompetitivnosti među kolegama koja može dodatno dovesti i do socijalne izolacije, 

studenti se susreću s dodatnim stresorom ljudske patnje pacijenata, etičkih dilema, ali i svijesti 

o odgovornosti službe koju će nakon diplome vršiti, što može dovesti do emocionalnog 

iscrpljivanja (7). Studenti medicine imaju i dodatne čimbenike rizika koji mogu dovesti do 

problema s mentalnim zdravljem. Oni uključuju visoke razine perfekcionizma, strah od 

neuspjeha, nedostatak socijalne podrške i stigmu povezanu s traženjem pomoći koja je česta 

među zdravstvenim djelatnicima (8-10). Primjerice, polovica liječnica koje su zadovoljavale 

dijagnostičke kriterije za mentalne poremećaje nisu bile sklone tražiti profesionalnu pomoć 

zbog straha od stigmatizacije (11). Brojna istraživanja svjedoče o povećanoj prevalenciji 

problema s mentalnim zdravljem u populaciji studenata medicine. U literaturi se može naći 

podatak o prevalenciji simptoma depresije kod sveučilišnih studenata u rasponu od 8,6 % do 

71 % (6,12–24). Metaanaliza prevalencije depresije u populaciji studenata sestrinstva pokazala 

je stopu od 34 % i ta se prevalencija nije razlikovala od opće studentske populacije (25). 

Prevalencija depresije u populaciji studenata medicine viša je 10 – 15 % od prevalencije u općoj 

populaciji (9). Istraživanja pokazuju da su simptomi anksioznosti još prevalentniji u studentskoj 

populaciji te da se ne razlikuju znatno od prevalencije kod studenata medicine (26,27). 

Prevalencija simptoma anksioznosti u populaciji studenata medicine kreće se u rasponu od  
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7,7 % do 65,5 %, uz procijenjenu srednju vrijednost od 33,8 %, što je značajno više u odnosu 

na opću populaciju gdje se ista vrijednost kreće u rasponu 3  – 25  %, ovisno o mjernom instru-

mentu i protokolu istraživanja (28,29). Studenti medicine imaju i visoku prevalenciju izgaranja, 

koja se kreće od 75 % do čak 95 %, ovisno o istraživanju (15,30–32).  

Visoke razine anksioznosti i depresivnosti u studentskoj populaciji razlog su za brigu zato što 

mogu dovesti do ozbiljnijih mentalnih poremećaja, izgaranja, suicidalnih ideacija, lošeg 

akademskog uspjeha, korištenja opojnih sredstava, akademske nepoštenosti prouzrokovane 

stresom i snižene empatije koja je posebno značajna za zdravstvene djelatnike (15,21,33). Osim 

toga, ti problemi mogu dovesti i do pada kognitivne funkcije i kliničke prosudbe što također 

može smanjiti kvalitetu skrbi za pacijente (34). Još jedan značajan čimbenik koji je poseban 

razlog za brigu visoka je učestalost suicida u studentskoj populaciji i u populaciji zdravstvenih 

djelatnika (31,35,36). Suicidalne su ideacije prisutne u populaciji studenata medicine u stopama 

od 7,4 do 24,2 % te se radi o stopama koje su više u odnosu na populaciju studenata općenito, 

kod kojih iznosi od 6,7 % do 21 % (6,26,37–39). Tome mogu pridonijeti čimbenici kao što je 

akademski pritisak, društvena izoliranost, financijske brige i prilagodba na novo akademsko 

okruženje (35). S obzirom na osjetljivost i važnost navedene populacije i opsega problema, 

potrebno je učiniti korake za njegovo rješavanje. Neki od predloženih koraka podrazumijevaju 

zdravstveno opismenjavanje, intervencije za borbu sa stresom, izgradnju otpornosti, poticanje 

brige za sebe, programe međusobne podrške studenata te pružanje usluga savjetovanja i 

mentorstva na razini fakulteta (40). Osim toga, korisni su i programi probira i rane intervencije 

koji mogu pomoći otkriti studente u povećanom riziku što može olakšati pristup uslugama 

pružanja pomoći za mentalno zdravlje (40). 

1.2. Karakterne osobine  

Karakterne osobine svojstvene su osobi i uvjetuju način na koji funkcionira u svijetu. Jedan od 

najkorištenijih modela istraživanja karakternih osobina je model 5 velikih dimenzija (engl. Big 
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Five), koji uključuje otvorenost novim iskustvima (koju pojedini autori nazivaju varijablom 

intelekt), savjesnost, ekstroverziju, ugodnost (engl. agreeableness) i neuroticizam i na taj način 

obuhvaća najvažnije aspekte ljudske osobnosti (41,42). Varijabla neuroticizam u pojedinim je 

upitnicima zamijenjena varijablom emocionalna stabilnost, koja joj je suprotna. Karakterne 

osobine utječu na karijerne opcije te na izbor specijalizacije, mogu doprinijeti većem 

zadovoljstvu na radnome mjestu, ali mogu biti i čimbenik rizika za razvoj mentalnih poremećaja 

(43–45). Visoke razine otvorenosti iskustvu podrazumijevaju da su osobe znatiželjne, da 

promišljaju, da su kreativne i prilagodljive (46,47). Ta se varijabla ponekad naziva intelektom 

(47). Te osobine u kontekstu zdravstvenih djelatnika mogu dovesti do rješavanja problema na 

nove načine, da se mogu snalaziti uspješnije u neočekivanim situacijama te da su otvoreniji 

novim medicinskim dostignućima i promjenama paradigmi koje mogu nastati tijekom 

medicinske karijere (48). Savjesnost se odnosi na sklonost da osobe budu organizirane, 

odgovorne i usmjerene cilju, da paze na detalje i protokole u zdravstvu te da su pouzdani u njezi 

pacijenata (48,49). Savjesnost je dobar prediktor akademskog uspjeha i kliničkih kompetencija 

zbog čega je to poželjna osobina u kontekstu studenata medicine (50–53). U skupinama 

psihijatrijskih bolesnika prisutne su niže razine savjesnosti, što može upućivati na zaštitnu 

ulogu savjesnosti (44). Ekstroverzija odražava društvenost, asertivnost i energičnost te 

entuzijazam u društvenim interakcijama (47). U kontekstu zdravstvenih djelatnika utječe na 

komunikacijske vještine, timski rad i odnos s pacijentima (46). Ugodnost označava sklonost 

empatiji, suosjećanju i ljubaznosti (47). Može se opisati i kao razina suradljivosti, umjerenosti, 

povjerljivosti i fleksibilnosti (54). U kontekstu zdravstvenih djelatnika ima svoju važnost u 

izgradnji povjerenja pacijenata, u njegovanju terapijskih saveza i pružanju suosjećajne njege 

(48). Osim toga, omogućuje učinkovitiji timski rad i suradnju, što u kontekstu zdravstvenih 

djelatnika može voditi boljim ishodima liječenja (55). Neuroticizam je varijabla suprotna 

emocionalnoj stabilnosti i može se promatrati kao sklonost iritabilnosti, ćudljivosti te 
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osjetljivosti na stres (47,48). Osobe s mentalnim poremećajima češće pokazuju visoke stope 

neuroticizma (44) koje mogu učiniti pojedince sklonijima izgaranju i emocionalnom 

iscrpljivanju u okruženjima visokog stresa, kao što je medicina (48,56). Autori ističu i adaptivnu 

ulogu neuroticizma, budući da dovodi po pojačane budnosti i pozornosti na potencijalne rizike, 

što može biti od koristi u medicini (49,57). S druge strane, neuroticizam kod studenata medicine 

negativno se odražava na emocionalnu inteligenciju i empatiju (58). 

Pojedine osobine modela Big Five važni su prediktori uspjeha na studiju, ali i u kliničkoj praksi. 

Otvorenost iskustvu, ugodnost, savjesnost i ekstroverzija prediktori su kognitivne i afektivne 

empatije koja je iznimno važna za zdravstvene djelatnike (59–63). Ugodnost, otvorenost 

iskustvu i ekstroverzija najvažniji su čimbenici koji pozitivno utječu na komunikacijske 

sposobnosti studenata (64,65). Emocionalna inteligencija pozitivno korelira s ekstroverzijom, 

savjesnosti, ugodnosti i otvorenosti iskustvu te negativno korelira s neuroticizmom (66). 

Savjesnost, otvorenost, ugodnost i ekstroverzija pozitivno koreliraju s akademskim uspjehom 

(55,67). Savjesnost najsnažnije korelira s akademskim uspjehom (52). Međutim, dok savjesnost 

pozitivno utječe na stjecanje pretkliničkog znanja, smanjuje stjecanje kliničkog znanja, a 

anksioznost povećava stjecanje kliničkog znanja (68,69).  

Ekstroverzija također pozitivno korelira s uspjehom, a zanimljivo je da studenti s umjereno 

visokim stopama neuroticizma pokazuju bolji uspjeh u kliničkim vještinama (64,68).  

Zdravstveni djelatnici određenih specijalizacija češće pokazuju pojedine karakterne osobine. 

Tako je, primjerice, uočeno da kirurzi imaju niže vrijednosti ugodnosti u odnosu na liječnike u 

primarnoj zdravstvenoj zaštiti i internističkim strukama, dok psihijatri pokazuju niže vrijednosti 

savjesnosti u odnosu na kirurge (70). Studenti koji su željeli kirurške specijalnosti bili su 

ekstrovertiraniji, savjesniji i imali su manje negativnih emocija u odnosu na one koji su željeli 

druge specijalizacije (71–73). Studenti s višom razinom ugodnosti bili su skloniji kliničkim 

specijalnostima u odnosu na nekliničke, koji su pokazivali više vrijednosti otvorenosti novim 
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iskustvima (74). Prema istraživanju Siera i suradnika, kirurzi pokazuju više vrijednosti 

ekstroverzije, savjesnosti, otvorenosti iskustvu i ugodnosti i niže vrijednosti negativne 

emocionalnosti u usporedbi s općom populacijom (75). 

Karakterne osobine mogu biti povezane sa životnim zadovoljstvom (76). Osobe koje pokazuju 

više razine ekstroverzije, ugodnosti i savjesnosti imaju bolje navike spavanja, dok neurotičnije 

osobe spavaju manje (64,77). Ekstroverzija, ugodnost i savjesnost pozitivno koreliraju sa 

životnim zadovoljstvom, dok neuroticizam negativno korelira (78,79). Usporedba studenata 

koji su pokazali visoku razinu zadovoljstva životom s onima koji su pokazali nižu razinu 

pokazala je da imaju nižu razinu ranjivosti (koja je dimenzija neuroticizma), imaju manje 

akademskih briga, smatrali su da medicinski fakultet manje ometa njihov društveni i osobni 

život, bolje su se nosili sa stresom koristeći pristup usmjeren na problem i tražili su socijalnu 

podršku te su bili manje skloni utopijskome razmišljanju (64,80). Prema Suciu i suradnicima, 

visoke razine savjesnosti, ugodnosti i otvorenosti iskustvu povezane s niskom razinom 

neuroticizma najpogodnija su kombinacija za postizanje profesionalnog zadovoljstva u 

medicini (60). Premda su osobine ispitivane modelom Big Five uglavnom trajne, prema 

longitudinalnom istraživanju Abbiati i Ceruttija, tijekom studija medicine dolazi do laganih 

promjena u navedenim osobinama (81). Pronašli su pozitivne promjene u razinama ugodnosti i 

negativne male promjene u razinama neuroticizma i savjesnosti (81). 

1.3. Problem nedostatka zdravstvenih djelatnika, etnocentrizam i emigracija 

Jedan od većih problema zdravstvenih sustava u svijetu je nedostatak liječnika, koji zahvaća 

čak i zemlje u koje liječnici imigriraju (82–88). Kad emigriraju, liječnici idu u smjeru boljeg 

standarda života, kvalitete života, bolje plaćenosti za svoj rad te pristupa razvijenim 

tehnologijama i boljim političkim uvjetima (4,84,89). Liječnici stoga najčešće migriraju iz 

zemalja u razvoju u razvijene zemlje, što može dovesti do sloma zdravstvenih sustava u 

zemljama u razvoju (90). Svjetska zdravstvena organizacija prepoznala je navedene migracije 
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kao uzrok nejednake distribucije zdravstvene radne snage u svijetu, što može dovesti do još 

veće nejednakosti u dostupnosti zdravstvenih usluga (91).  

Otkako je Republika Hrvatska postala dio EU-a u lipnju 2013., mnogo je liječnika emigriralo u 

razvijenije države, a problem s nedostatkom liječnika rezultat je i ranijih odlijeva radne snage 

(92). Hrvati su najviše migrirali u Njemačku, Sloveniju, UK, Irsku i Švicarsku (93). Istraživanja 

su pokazala da godišnje Hrvatsku napusti oko 140 liječnika, što ju čini jednom od triju članica 

EU-a iz koje liječnici najviše emigriraju (93,94). Istraživanje na hrvatskim studentima 

medicine, provedeno 2013. godine, pokazalo je da čak 35 % studenata želi emigrirati, a najviše 

ih je htjelo emigrirati u Njemačku (40 %), SAD i Kanadu (17 %) i UK (11 %) (94). Čimbenici 

koji povećavaju sklonost migraciji u kontekstu zdravstvenog sustava su muški spol, mlađa 

životna dob, nevjenčanost, bolja educiranost, prethodan studijski boravak u inozemstvu i 

postojanje rodbine ili prijatelja u inozemstvu (96,97). Stavovi vezani uz emigraciju mijenjaju 

se s vremenom i moguće je da su, uz društvene čimbenike, uvjetovani i karakternim osobinama 

osobe i osjećajem pripadnosti određenom društvenom okruženju. Etnocentrizam je varijabla 

koja se može koristiti kao mjera pripadnosti određenom društvenom okruženju (4,98). Termin 

je skovao Sumner 1906. godine pri čemu ga je definirao kao shvaćanje svijeta u kojem 

pojedinac stavlja svoju skupinu u središte svega i koji procjenjuje druge skupine u odnosu s 

njom (99). 

Poveznice s grupom koje dovode do etnocentričnog ponašanja su jezik, naglasak, fizičke 

karakteristike i religija, a važan čimbenik je visoko razvijena teritorijalna komponenta (100). 

Promocija kontakta između grupa i dijaloga preko inicijativa angažmana zajednice, kulturalnih 

razmjena i projekata suradnje, može potaknuti empatiju, suradnju i solidarnost među različitim 

grupama (101). Pregledom literature nisu pronađeni radovi koji povezuju etnocentrizam i 

migracije.  
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2. Hipoteze 

Studenti medicine i zdravstvenih studija pokazuju visoke razine depresije i anksioznosti, a 

studenti različitih studija pokazuju razlike u karakternim osobinama te kronotipu. Razlike u 

introverziji i etnocentrizmu povezane su sa sklonosti studenata emigraciji. Karakterne osobine 

studenata povezane su s preferiranom specijalizacijom.  
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3. Cilj 

Glavni cilj: Istražiti razine depresije, anksioznosti i subjektivne sreće kao indikatora mentalnog 

zdravlja i karakternih osobina, etnocentrizma i cirkadijane preference kao indikatora osobnosti 

studenata medicine i zdravstvenih studija te istražiti utjecaj pojedinih osobina na sklonost 

emigraciji i izbor pojedine specijalizacije.  

Specifični ciljevi: 

Cilj 1:  Ispitati razinu depresije, anksioznosti i subjektivne sreće studenata medicine i 

zdravstvenih studija. 

Cilj 2:  Ispitati razine jutarnjosti, etnocentrizma, introverzije i karakternih osobina studenata 

medicine i zdravstvenih studija prema modelu Big Five. 

Cilj 3:  Ispitati utjecaj etnocentrizma, introverzije i preference vezane uz izbor specijalizacije 

na odluku o emigraciji studenata medicine. 

Cilj 4: Ispitati utjecaj karakternih osobina prema modelu Big Five na preference vezane uz 

izbor specijalizacije studenata medicine. 

Cilj 5: Ispitati utjecaj izabranih sociodemografskih čimbenika na razinu depresije, aksioznosti, 

subjektivne sreće studenata medicine i zdravstvenih studija.  
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4. Ispitanici i metode 

Ova doktorska disertacija obuhvaća pet objavljenih znanstvenih radova srodne metodologije. 

4.1. Ustroj istraživanja 

Sva istraživanja uključena u disertaciju bila su ustrojena kao presječna istraživanja (102–106). 

4.2. Ispitanici 

Sva su istraživanja ishodila odobrenja etičkih povjerenstava mjerodavnih ustanova koje su 

nakon uvida u potpunu dokumentaciju odobrila istraživanja (Medicinski fakultet Osijek: 

Klasa: 602-04/15-08/08, br. 2158-61-07-15-77 i br. 2158-61-07-15-01; Hrvatsko katoličko 

sveučilište: Klasa: 641-03/22-03/034; Urbroj: 498-15-06-22-002 od 1. rujna 2022.).  

Ispitivanja su se provodila u skladu sa smjernicama za sigurnost osoba koje sudjeluju u 

ovakvim znanstvenim istraživanjima, uključujući Helsinšku deklaraciju. Svi su ispitanici dali 

informirani pristanak prije uključivanja u istraživanje.  

Prvo je istraživanje (1) provedeno od 7. siječnja do 15. lipnja 2016. godine i uključilo je 

studente medicine i sestrinstva Medicinskog fakulteta Osijek.  

Drugo je istraživanje (2) provedeno od 7. siječnja do 15. lipnja 2016. godine i uključilo je 

studente medicine, medicinsko-laboratorijske dijagnostike (MLD) i sestrinstva Medicinskog 

fakulteta Osijek.  

Treće je istraživanje (3) provedeno od 7. siječnja do 15. lipnja 2016. godine i uključilo je 

studente medicine Medicinskog fakulteta Osijek.  

Četvrto je istraživanje (4) provedeno u dvije susljedne godine, u svibnju i lipnju 2015. i 2016. 

godine i uključilo je studente šeste godine medicine Medicinskog fakulteta Osijek.  

Peto istraživanje (5) uključilo je zdravstvenih studija ukupno deset visokoškolskih ustanova u 

Republici Hrvatskoj: Hrvatskog katoličkog sveučilišta, Sveučilišta Jurja Dobrile u Puli, 

Sveučilišta Libertas, Zdravstvenog veleučilišta, Veleučilišta u Bjelovaru, Sveučilišta Sjever, 
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Sveučilišta u Dubrovniku, Sveučilišta u Rijeci, Sveučilišta u Splitu i Sveučilišta u Zadru. 

Ispitanici su bili studenti sestrinstva, dentalne higijene, fizioterapije, medicinsko-

laboratorijske dijagnostike, primaljstva, radiološke tehnologije, radne terapije i sanitarnog 

inženjerstva. Istraživanje je provedeno u razdoblju od 6. ožujka do 23. travnja 2023. 

4.3. Metode 

 

U istraživanjima koja su uključena u ovu disertaciju korišteno je više validiranih psiholoških 

upitnika kao i upitnik sociodemografskih obilježja. U istraživanjima 1 – 4 ispitanici su 

ispunjavali upitnike uživo, dok je u istraživanju 5 ispitanici ispunili online anketu na serveru 

SurveyMonkey. Detaljniji opis korištenih metoda može se naći u člancima koji su priloženi 

ovoj disertaciji (1-5). U nastavku će biti prikazane najvažnije psihološke skale i varijable koje 

su njima bile ispitane.  

Popis medicinskih specijalizacija korišten u istraživanju preuzet je sa stranice Europskog 

udruženja medicinskih specijalista (engl. The European Union of Medical Specialists', UEMS) 

(107).  

4.3.1. Razina depresije 

Za procjenu razina depresije ispitanika korišten je Upitnik o zdravlju pacijenta - 9 (engl. Patient 

Health Questionnaire-9, PHQ-9). Radi se o validiranoj psihološkoj skali koja je pokazala dobru 

specifičnost i osjetljivost u detekciji depresivnih poremećaja (108). Sastoji se od devet pitanja 

na koja se odgovara na Likertovoj ljestvici i koja odgovaraju dijagnostičkim kriterijima za 

veliki depresivni poremećaj prema DSM-IV (engl. Diagnostic and Statistical Manual of Mental 

Disorders, fourth edition), pitanja odgovaraju sljedećim kriterijima: depresivno raspoloženje 

veći dio dana, smanjeno zanimanje ili zadovoljstvo za sve ili većinu aktivnosti, značajno 

nenamjerno dobivanje ili gubitak tjelesne mase, insomnija ili previše spavanja, agitacija ili 

psihomotorna retardacija koju uočavaju drugi, umor ili gubitak energije, osjećaj beskorisnosti 
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ili pretjerane krivnje, smanjena mogućnost razmišljanja ili koncentriranja ili neodlučnost te 

ponavljajuće misli o smrti (109–115). Ukupni zbroj bodova je u rasponu od 0 do 27. Prema 

literaturi, rezultat se može podijeliti u kategorije s prijelaznim vrijednostima (engl. cut-off 

point) 5, 10, 15 i 20, koje odgovaraju blagim, umjerenim, umjereno visokim i visokim razinama 

depresije (108). Rezultat je moguće i orijentacijski koristiti pri čemu se može postaviti binarna 

kategorizacija. U tome slučaju autori predlažu prijelaznu vrijednost od 10 (116). Autori navode 

mogućnost da se ova skala koristi i kao dijagnostički instrument (116).  

4.3.2. Razine anksioznosti 

Za procjenu razina anksioznosti koristili smo upitnik engl. The Generalized Anxiety Disorder 

– 7 (GAD-7). Radi se validiranoj psihološkoj skali koja se sastoji od sedam pitanja na koja se 

odgovara na Likertovoj ljestvici (117,118). Razvijena je kao instrument za dijagnozu 

generaliziranog anksioznog poremećaja, a pokazala je dobru osjetljivost i specifičnost kao 

instrument za probir za panični poremećaj, socijalnu anksioznost i PTSP (108). Ukupni rezultat 

je u rasponu od 0 do 21 te postoje predložene prijelazne vrijednosti (engl. cut-off point) koje 

rezultat dijele u kategorije s obzirom na težinu simptoma anksioznosti. Prijelazne vrijednosti su 

na razinama 5, 10 i 15 čime se stvaraju kategorije blagih, umjerenih i teških razina simptoma 

anksioznosti (119).  

4.3.3. Subjektivna sreća 

Za procjenu subjektivne razine sreće, koristili smo engl. The Subjective Happiness Scale (SHS). 

Radi se o validiranoj psihološkoj skali koja se sastoji od četiri pitanja na koja se odgovara na 

Likertovoj ljestvici. Ukupni rezultat je u rasponu od 4 do 28, pri čemu viši broj podrazumijeva 

više razine subjektivne sreće (120). Budući da nije postojao hrvatski prijevod skale, tim 

prevoditelja preveo je skalu koristeći metodu povratnog prevođenja (engl. back-translation 

method) koju je predložilo nekoliko autora (120,121,121–128). U prvom su koraku dva 

zdravstvena stručnjaka svaki zasebno preveli skalu na hrvatski jezik. Nakon toga, raspravili su 



4. Ispitanici i metode 

12 

 

o prijevodima i dogovorili se oko jedne verzije prijevoda. Nakon toga uslijedilo je povratno 

prevođenje na engleski jezik. Usporedbom izvornika i povratnog prijevoda nisu nađene 

značajne razlike u značenju, već samo male stilističke razlike zbog čega je prijevod ocijenjen 

kao uspješan i prikladan za upotrebu.  

4.3.4. Karakterne osobine 

Za analizu karakternih osobina korišten je upitnik engl. IPIP Big-5 questionnaire. Upitnik ima 

inačice s 50 i 100 pitanja na koja se odgovara na Likertovoj ljestvici u ovisnosti koliko se tvrdnja 

snažno odnosi na ispitanika (129). U ovom je radu korišten upitnik od 50 pitanja, od čega se 

deset pitanja bavi svakim od pet faktora u sklopu modela Big Five: ekstroverzija, ugodnost, 

emocionalna stabilnost, savjesnost i intelekt (41,130–132). Također treba napomenuti da 

korištena skala koristi varijablu „emocionalna stabilnost“ koja je suprotna varijabli 

„neuroticizam“, kao i varijablu „intelekt“ koja je sinonimna varijabli „otvorenost iskustvu“ koji 

se učestalije koristi u sličnim skalama (133–136). Hrvatski je prijevod prethodno učinjen, 

validiran i korišten u sličnim istraživanjima te je pokazao dobra psihometrijska obilježja 

(130,131,137). Izvorni je upitnik imao vrijednosti Cronbach alpha 0,87 za ekstroverziju, 0,82 

za ugodnost, 0,79 za savjesnost, 0,86 za emocionalnu stabilnost i 0,84 za intelekt; hrvatska je 

inačica imala slične vrijednosti 0,87 za ekstroverziju, 0,79 za ugodnost, 0,81 za savjesnost, 0,88 

za emocionalnu stabilnost i 0,79 za intelekt (130).  

4.3.5. Jutarnjost 

Za analizu osobina cirkadijanog ritma, odnosno varijable „jutarnjosti“ (engl. morningness), 

korišten je upitnik rMEQ (engl. Reduced Morningness-Eveningness Questionnaire). Izvorni su 

upitnik razvili Horne i Östberg te se radi o najupotrebljivanijem instrumentu za procjenjivanje 

jutarnjosti (138). Adan i Almirall napravile su reduciranu verziju izvorne skale koja se sastoji 

od pet pitanja (139). Reducirana je skala pokazala korelaciju s izvornom skalom koja je bila u 

rasponu od zadovoljavajuće do odlične (0,69–0,90) (140). Rezultat reducirane skale u rasponu 
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je od 4 do 25, pri čemu više vrijednosti označavaju jaču jutarnju preferencu (139). U 

istraživanju su korištene prijelazne vrijednosti koju su preporučile autorice reducirane verzije 

pri čemu se ispitanici mogu podijeliti u tri cirkadijane kategorije: jutarnji tip, nijedan tip i 

večernji tip (139). U ovom smo istraživanju pitanja koja su uključena u rMEQ preuzeli iz 

hrvatskog prijevoda MEQ-a (127). Prevedeni je instrument prethodno korišten u sličnim 

istraživanjima (141).  

4.3.6. Etnocentrizam 

Etnocentrizam je procijenjen koristeći skalu Revised Ethnocentrism Scale (142). Skala se 

sastoji od 15 pitanja na koja ispitanici odgovaraju koliko se slažu s navedenim tvrdnjama na 

skali od jedan do pet, tako da se ukupan rezultat kreće u rasponu od 15 do 75. Veći broj 

podrazumijeva višu razinu etnocentrizma.  

4.3.7. Introverzija 

Razine introverzije ispitane su skalom McCroskey introversion scale (143). Skala se sastoji od 

18 pitanja na koja ispitanici odgovaraju na Likertovoj ljestvici od jedan do pet u kojoj se mjeri 

slažu s navedenom tvrdnjom. Ukupan rezultat je u rasponu od 12 do 60. Rezultat 12 – 24 

predstavlja izrazito ekstrovertirane osobe, rezultat 25 – 36 predstavlja umjereno esktrovertirane 

osobe, rezultat 37 – 48 predstavlja umjereno introvertirane osobe, a rezultat 49 – 60 predstavlja 

visoko introvertirane osobe (143). 

4.4. Statističke metode 

 

Brojčani podatci opisani su osnovnim mjerama sredine i raspršenja: medijanima i 

interkvartilnim rasponima za skalarne varijable koje nisu pokazale normalnu distribuciju, te 

srednjom vrijednosti (x̄) i standardnom devijacijom za normalno distribuirane varijable. 

Normalnost raspodjele promatranih numeričkih varijabli testirana je Kolmogorov-

Smirnovljevim i Shapiro-Wilkovim testovima (144). Premda je uvjet za primjenu 
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parametrijskih testova normalna distribucija podataka (145–148), zbog velikog broja ispitanika 

u skupinama, u Istraživanju 2 (2) korišteni su parametrijski testovi, neovisno o testovima 

normalnosti distribucije podataka, zbog toga što više autora navodi da u slučaju velikog broja 

ispitanika distribucija treba biti normalna, odnosno, da u slučaju uzorka većeg od 30 ili 40 

ispitanika kršenje pretpostavke normalnosti distribucije neće izazvati probleme, odnosno, da je 

moguće raditi parametrijske testove čak i kada podatci nisu normalno distribuirani (149–151). 

Budući da su u objavljenom članku korišteni parametrijski testovi, da ne bi došlo do razlike u 

podatcima u disertaciji u odnosu na članak, podatci u disertaciji također će sadržavati rezultate 

dobivene parametrijskim testovima. Kategorijske varijable opisane su apsolutnim i relativnim 

frekvencijama. Za utvrđivanje razlika u mjerenim pokazateljima između dviju skupina 

upotrijebljeni su Mann-Whitneyev U-test za varijable koje nisu slijedile normalnu distribuciju 

te Studentov t-test za normalno distribuirane varijable. Za utvrđivanje razlika između tri i više 

skupina upotrijebljen je Kruskal-Wallisov test za varijable koje nisu slijedile normalnu 

distribuciju te jednosmjerna analiza varijance (ANOVA) za varijable koje su slijedile normalnu 

distribuciju. Analiza kovarijance korištena je za analizu promjene varijance u ovisnosti o 

kovarijancama. Multipla analiza kovarijance (MANCOVA) korištena je za analizu utjecaja više 

kovarijanci na ispitivane varijable. Parcijalna eta kvadrat (ηp
2) je korištena kao mjera snage 

učinka (engl. effect size) (152,153). Za utvrđivanje razlika među udjelima između nezavisnih 

uzoraka upotrijebljen je χ² - test i Fisherov egzaktni test. Za ocjenu povezanosti pojedinih 

pokazatelja korišten je Spearmanov koeficijent korelacije. Višestrukom linearnom regresijom 

(engl. Stepwise Multiple Linear Regression Analysis) ocijenjen je utjecaj više čimbenika na 

ispitivane varijable. Cronbachov alfa test korišten je za ocjenu nutarnje konzistencije 

psiholoških instrumenata. Za ocjenu značajnosti dobivenih rezultata odabrana je razina 

značajnosti  α =  0.05. Statistička obrada podataka napravljena je korištenjem program IBM 

SPSS Statistics (ver. 16.0, SPSS Inc., Chicago, IL, USA) (117,154). 
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5. Rezultati 

5.1. Istraživanje 1 (1) 

Istraživanje je obuhvatilo ukupno 562 studenta Medicinskog fakulteta Osijek (173 muška 

ispitanika). Odaziv (engl. Response rate) je bio 72,7 %. Medijan dobi ispitanika iznosio je 22 

(20-24). Ispitanici su bili raspoređeni u dvije skupine, ovisno o studijskom programu. Prvu su 

skupinu sačinjavali studenti medicine [N = 407, medijana dobi 22 (20-23)], a drugu su skupinu 

sačinjavali studenti sestrinstva [N = 155, medijana dobi 22 (20-31)].  

Cronbach alfa hrvatskog prijevoda SHS-a u ispitivanom uzorku iznosio je 0,818.  

Medijani i interkvartilni rasponi skorova i razlike među grupama studenata prikazani su u tablici 

5.1.1. Studenti sestrinstva pokazali su značajno više vrijednosti subjektivne sreće i savjesnosti 

te značajno niže vrijednosti rezultata na domeni intelekt te niže razine depresivnih simptoma u 

odnosu na studente medicine (Tablica 5.1.1).  

Tablica 5.1.1. Medijani i interkvartilni rasponi (IQR) skorova studenata medicine i sestrinstva 

na skalama SHS (engl. Subjective Happiness Scale), na domenama IPIP Big-5 questionnaire, 

te na skalama PHQ-9 (engl. The patient health questionnaire-9) i GAD-7 (engl. Generalized 

Anxiety Disorder-7) i razlika između skupina (N = 562) 

Varijabla Medicina Sestrinstvo p-vrijednost* 

 Medijan (IQR)  

Subjektivna sreća 18 (16-22) 19 (16-21) 0,018 

PHQ-9 6 (4-10) 5 (3-8) 0,027 

GAD-7 5 (3-8) 5 (3-8) 0,992 

Ekstroverzija 33 (29-38) 34 (30-38) 0,343 

Ugodnost 38 (34-42) 39 (35-42) 0,073 

Savjesnost 36 (31-40) 37 (33-42) <0,001 

Emocionalna stabilnost 32 (27-37) 32 (29-36) 0,624 

Intelekt 36 (33-41) 34 (32-39) 0,002 

* Mann-Whitneyev test 
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Nisu pronađene statistički značajne razlike u samoizvještenom prosjeku ocjena na studiju  

(p = 0,067, Mann-Whitneyev test). Premda razlike nisu bile statistički značajne, studenti 

medicine imali su viši srednji prosjek ocjena: medijan 4 (4-4,45), studenti sestrinstva imali su 

medijan ocjena 4 (3,8-4,25).  

Korelacije između ispitivanih numeričkih varijabla (dob, samoizvješteni prosjek ocjena, 

domene skale IPIP Big-5 questionnaire, razine depresije i anksioznosti) prikazane su u Tablici 

5.1.2.  

Značajne negativne korelacije uočene su između dobi i prosjeka (r = -0,218), depresije  

(r = -0,037) te domene intelekt (r = -0,101) te pozitivna korelacija između dobi i subjektivne 

sreće (r = 0,145, Tablica 5.1.2.). 

Uočene su značajne pozitivne korelacije između prosjeka i ekstroverzije (r = 0,092), savjesnosti 

(r = 0,131) te domene intelekt (r = 0,101, Tablica 5.1.2.). 

Uočene su značajne pozitivne korelacije simptoma depresije i anksioznosti (r = 0,729), 

savjesnosti (r = 0,226) te značajne negativne korelacije simptoma depresije i subjektivne sreće 

(r = -0,342), ekstroverzije (r = -0,184) te emocionalne stabilnosti (r = -0,568, Tablica 5.1.1.). 

Uočene su značajne negativne korelacije simptoma anksioznosti i subjektivne sreće (r = -

0,325), ekstroverzije (r = -0,187), savjesnosti (r = -0,139) te emocionalne stabilnosti (r = -0,604, 

Tablica 5.1.2.). 

Uočene su značajne pozitivne korelacije subjektivne sreće i ekstroverzije (r = 0,215), 

savjesnosti (r = 0,139) te emocionalne stabilnosti (r = 0,384, Tablica 5.1.2.). Uočene su značajne 

pozitivne korelacije domene ekstroverzija te ugodnost (r = 0,239), savjesnost (r = 0,144), 

emocionalna stabilnost (r = 0,243) te intelekt (r = 0,308, Tablica 4.1.2.). Uočene su značajne 

pozitivne korelacije domene ugodnost i savjesnost (r = 0,271) te intelekt (r = 0,353, Tablica 

5.1.1.). 
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Uočene su značajne pozitivne korelacije domene savjesnost i emocionalna stabilnost (r = 0,290) 

te intelekt (r = 0,219, Tablica 5.1.2.). 

Tablica 5.1.2. Korelacije (Spearmanov ro) dobi, prosjeka, rezultata na skalama engl. Subjective 

Happiness Scale (SHS), domenama IPIP Big-5 questionnaire, PHQ-9 (engl. The Patient Health 

Questionnaire-9) i GAD-7 (engl. Generalized Anxiety Disorder-7, N = 562). 

 Prosjek 
PHQ-

9 

GAD-

7 
SHS 

Ekstro- 

verzija 
Ugodnost Savjesnost Stabilnost Intelekt 

Dob 
-

0,218** 

-

0,037* 0,044 0,145* 0,017 -0,081 0,032 0,024 -0,101* 

Prosjek  
-

0,072 -0,047 -0,003 0,092* 0,033 0,1307* 0,009 0,101* 

PHQ-9   0,729** 
-

0,342** -0,184** -0,024 0,226** -0,568** 0,034 

GAD-7    
-

0,325** -0,187** -0,006 -0,139* -0,604** 0,007 

SHS     0,215** 0,030 0,139* 0,384** 0,068 

Ekstro- 

verzija 
     0,239** 0,144* 0,243** 0,308** 

Ugodnost       0,271** 0,066 0,353** 

Savjesnost        0,290** 0,219** 

Stabilnost         0.090 

*p<0,05, Spearmanov ro 

**p<0,01, Spearmanov ro 

 

Razlike u ispitivanim skalarnim varijablama u ovisnosti o spolu prikazane su u Tablici 5.1.3.  

Ispitanice su imale statistički značajno više rezultate na skali domene ugodnosti (p<0,001), 

anksioznosti (p = 0,022) te značajno niže rezultate na skali domene ekstroverzije (p = 0,040), 

emocionalne stabilnosti (p<0,001) i intelekta (p = 0,021) u odnosu na ispitanike (Mann-

Whitneyev test, Tablica 5.1.3). 

Budući da se rezultati skala GAD-7 i PHQ-9 mogu podijeliti u kategorije na temelju prethodno 

definiranih prijelaznih vrijednosti, frekvencije tih kategorija prikazane su u Tablici 5.1.4. 

Ukupno 54 % studenata medicine i 55,7 % studenata sestrinstva pokazalo je barem blage 

simptome anksioznosti (Tablici 5.1.4). Ukupno 64,8 % studenata medicine i 57,3 % studenata 

sestrinstva pokazalo je barem blage simptome depresije (Tablici 5.1.4). Ukupno 2 % studenata 

pokazalo je teške simptome anksioznosti, a 1 % studenata pokazalo je teške simptome depresije 

(Tablici 5.1.4). 
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Tablica 5.1.3. Medijani i interkvartilni rasponi (IQR) prosjeka ocjena, rezultata na skalama SHS 

 (engl. Subjective Happiness Scale), PHQ-9 (engl. The Patient Health Questionnaire-9) i GAD- 

7  (engl. Generalized  Anxiety Disorder-7) te domena IPIP Big-5 questionnaire te razlike  

između  spolova (N = 562). 

 Muško Žensko Svi studenti  

Varijabla Medijan (IQR) p-vrijednost* 

Prosjek  4 (3,9-4,5) 4 (4-4,37) 4 (3,9-4,4) 0,310 

Subjektivna sreća 18 (16-20) 16 (16-20) 18 (16-20) 0,920 

PHQ-9 6 (3-9,5) 6 (4-10) 6 (3-10) 0,249 

GAD-7 4 (2-8) 5 (3-8) 5 (3-8) 0,022 

Ekstroverzija 34 (30-39) 33 (29-37) 33 (29-38) 0,040 

Ugodnost 37 (31,5-40) 39 (35-42,5) 38 (34-42) <0,001 

Savjesnost 36 (31-41) 37 (32-41) 36 (32-41) 0,377 

Emocionalna stabilnost 34 (29-39) 32 (28-36) 32 (28-37) <0,001 

Intelekt 37 (33-41) 35 (32-40) 36 (32-40) 0,021 
*Mann-Whitneyev test 

 

Tablica 5.1.4. Frekvencije i postotci kategorija razina depresivnih i anksioznih simptoma prema 

skalama GAD-7 (engl. Generalized Anxiety Disorder-7) and PHQ-9 (engl. The Patient Health 

Questionnaire-9). Skupine su podijeljene prema spolu i studijskom programu – medicina i 

sestrinstvo (N = 562). 

 N (%) 

Muško Žensko Medicina Sestrinstvo Ukupno 

GAD-7 

Niska anksioznost 88 (52,4) 157 (42,4) 179 (46) 66 (44,3) 245 (45,5) 

Blaga anksioznost 58 (34,5) 156 (42,2) 152 (39,1) 62 (41,6) 214 (39,8) 

Umjerena 

anksioznost 
21 (12,5) 47 (12,7) 49 (12,6) 19 (12,8) 68 (12,6) 

Teška anksioznost 1 (0,6) 10 (2,7) 9 (2,3) 2 (1,3) 11 (2) 

PHQ-9 

Niske razine 

depresivnih 

simptoma 

70 (41,4) 133 (35,4) 139 (35,2) 64 (42,7) 203 (37,2) 

Blage razine 

depresivnih 

simptoma  

60 (35,5) 154 (41) 158 (40) 56 (37,3) 214 (39,3) 

Umjerene razine 

depresivnih 

simptoma 

30 (17,8) 58 (15,4) 67 (17) 21 (14) 88 (16,1) 

Umjereno teške 

razine depresivnih 

simptoma 

9 (5,3) 30 (8) 31 (7,8) 8 (5,3) 39 (7,2) 

Teške razine 

depresivnih 

simptoma 

0 1 (0,3) 0 1 (0,7) 1 (0,2) 
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5.2. Istraživanje 2 (2) 

Istraživanje je obuhvatilo ukupno 712 studenata Medicinskog fakulteta Osijek (201 muška 

ispitanika). Odaziv je bio 75,43 %. Prosječna dob ispitanika bila je 22,93±5,88. Ispitanici su 

bili podijeljeni u tri skupine, ovisno o studijskom programu. Prvu su skupinu sačinjavali 

studenti medicine (N = 407, srednje dobi 21,63±2,06), drugu su skupinu sačinjavali studenti 

sestrinstva (N = 155, srednje dobi 26,79±8,94), a treću su skupinu činili studenti medicinsko-

laboratorijske dijagnostike (MLD, N = 150,  srednje dobi 22,53±7,17). 

Cronbach alfa skale rMEQ u ispitivanom uzorku iznosio je 0,638. Više podataka o pouzdanosti 

skale prisutno je u radu priloženom ovoj disertaciji (2). Razlike u dobi, jutarnjosti i rezultatima 

na domenama IPIP Big-5 questionnaire između skupina studenata s obzirom na studijski 

program prikazane su u Tablici 4.2.1. Uočena je statistički značajna razlika u dobi između grupa 

(p<0,001, ANOVA, F (2) = 49,23, η2 = 0,12, Tablica 5.2.1.). Studenti sestrinstva bili su 

značajno stariji od studenata medicine (p<0,001, t-test, t (558) = 10,93, Cohenov d = 1,04) i 

medicinsko-laboratorijske dijagnostike (p<0,001, t-test, t (301) = 4,56, Cohenov d = 0,53, 

Tablica 5.2.1.). Studenti MLD-a bili su značajno stariji od studenata medicine (p<0,001, t-test, 

t (555) = 2,29, Cohenov d = 0,22, Tablica 5.2.1.).  

Studenti sestrinstva imali su značajno više rezultate na skali rMEQ u odnosu na studente 

medicine (p = 0,001, t-test, t (560) = 3,45, Cohenov d = 0,33) i medicinsko-laboratorijske 

dijagnostike (p<0,001, t-test, t (303) = 5,24, Cohenov d = 0,60), a studenti medicine imali su 

više rezultate u odnosu na studente medicinsko-laboratorijske dijagnostike (p = 0,023, t-test, t 

(555) = 2,28, Cohenov d = 0,22).  
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Tablica 5.2.1. Sredine i standardne devijacije (SD) reduciranog Morningness-Eveningness 

questionnaire (rMEQ) i domena skale IPIP 50 Big-Five Questionnaire te razlike između 

skupina s obzirom na studijski program [(studij medicine, sestrinstva i medicinsko-

laboratorijske dijagnostike (MLD)] (N = 712). 

Varijabla 
Medicina Sestrinstvo MLD 

Svi studenti ANOVA* 
n = 407 n = 155 n = 150 

 Sredina ± SD F 
p- 

vrijednost 
η2 

Dob  21,63 ± 2,1 26,79 ± 8,94 22,53 ± 7,17 22,93 ± 5,88 49,23 <0,001 0,12 

rMEQ 13,23 ± 4,1 14,47 ± 3,13 12,35 ± 3,89 13,32 ± 3,89 11,84 <0,001 0,03 

Ekstroverzija 33,14 ± 6,69 33,62 ± 5,56 32,15 ± 6,52 33,04 ± 6,44 2,12 0,121 0,01 

Ugodnost 37,66 ± 6,35 38,68 ± 5,12 36,93 ± 5,72 37,73 ± 5,99 3,32 0,037 0,01 

Savjesnost 35,49 ± 6,75 37,53 ± 5,49 35,24 ± 5,88 35,89 ± 6,37 6,78 0,001 0,02 

Emocionalna 

stabilnost 
32,16 ± 7,49 32,45 ± 6,06 29,81 ± 6,83 31,73 ± 7,13 7,09 0,001 0,02 

Intelekt 36,84 ± 5,46 35,27 ± 5,49 35,39 ± 5,28 36,19 ± 5,47 6,77 0,001 0,02 

*Jednosmjerna (engl. One-way) ANOVA df 2, 711. 

 

Studenti medicine imali su značajno niže rezultate savjesnosti u odnosu na studente sestrinstva 

(p = 0,001, t-test, t (560) = 3,35, Cohenov d = 0,32), ali više rezultate intelekta (p = 0,002, t-

test, t (560) = 3,05, Cohenov d = 0,29). Studenti medicine imali su više rezultate intelekta  

(p = 0,005, t-test, t (555) = 2,79, Cohenov d = 0,27) i emocionalne stabilnosti u odnosu na 

studente MLD-a (p = 0,001, t-test, t (555) = 3,36, Cohenov d = 0,32). Studenti sestrinstva imali 

su značajno više rezultate ekstroverzije (p = 0,035, t-test, t (303) = 2,12, Cohenov d = 0,24), 

ugodnosti (p = 0,005, t-test, t (303) = 2,81, Cohenov d = 0,32), savjesnosti (p = 0,001, t-test, t 

(303) = 3,51, Cohenov d = 0,40) i emocionalne stabilnosti (p<0,001, t-test, t (303) = 3,57, 

Cohenov d = 0.41) u odnosu na studente MLD-a (Slika 5.2.1). Detaljniji rezultati o razlikama 

u domenama karaktera između skupina ispitanika u ovisnosti o studijskom programu navedeni 

su u radu priloženom doktorskoj disertaciji (2). Ukupno 86 studenata pokazalo je jutarnju 

cirkadijanu preferencu (12,1 %), 406 nije pokazalo nijednu preferencu (57,2 %), dok ih je 218 

pokazalo večernju preferencu (30,7 %). 
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Slika 5.2.1. Dimenzije karaktera prema IPIP Big-Five (sredina ± Standardna devijacija) u 

ovisnosti o studijskom programu. E – ekstroverzija; U – ugodnost; S – savjesnost; ES - 

emocionalna stabilnost; I – intelekt; MLD – medicinsko-laboratorijska dijagnostika; t-test, 

*p<0,05; **p<0,001 (N = 712). 

Distribucija cirkadijane preference mjerene skalom rMEQ ovisno o studijskom programu 

prikazana je u Tablici 5.2.4. Uočena je statistički značajna razlika u cirkadijanoj preferenci kad 

se kontrolira dob (F(2,706) = 7,210; p<0,001; ηp
2 = 0,02, ANCOVA). Post-hoc usporedba 

cirkadijane preference s obzirom na studijski program pokazala je da su studenti MLD-a imali 

značajno niže rezultate kad se usporede sa studentima medicine (-0,96, p = 0,025) i sestrinstva 

(-1,69, p = 0,001). Nije bilo značajne razlike u cirkadijanoj preferenci između studenata 

sestrinstva i medicine (-0,73, p = 0,176).  

Tablica 5.2.4. Frekvencije i postotci te srednja vrijednost (x̄) i standarna devijacija (SD) 

jutarnjosti prema rezultatima skale rMEQ (engl. reduced Morningness-Eveningness 

questionnaire) te podjela s obzirom na studijski program (N = 712). 

 
Jutarnji tip Nijedan tip Večernji tip 

n (%) x̄ ± SD n (%) x̄ ± SD n (%) x̄  ± SD 

Medicina (n = 406) 48 (11,8) 20,1 ± 3,4 223 (54,9) 14,5 ± 1,1 135 (33,3) 8,9 ± 1,8 

Sestrinstvo (n = 155) 26 (16,8) 19,6 ± 1,7 104 (67,1) 14,4 ± 1,1 25 (16,1) 10,2 ± 0,9 

MLD (n = 149) 12 (8,1) 19,4 ± 0,8 79 (53) 14,3 ± 1,2 58 (38,9) 8,4 ± 2,0 

MLD – medicinsko-laboratorijska dijagnostika 
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Razlike s obzirom na spol prikazane su u tablicama u dodatku članka u privitku ove disertacije 

(2). Nije bilo statistički značajne razlike u rezultatu rMEQ-a s obzirom na spol (t (710) = 0,30, 

p = 0,764, t-test). Ispitanici su imali niže vrijednosti ugodnosti u skupini onih s večernjom 

cirkadijanom preferencom, dok razlike u drugim skupinama cirkadijane preference nisu bile 

značajne.  

Tablica 5.2.5. prikazuje korelacije između rezultata skala rMEQ i domena skale IPIP Big-Five. 

Cirkadijana preferenca pozitivno je korelirala sa savjesnosti (r = 0,232, p<0,01, Pearsonov r) i 

emocionalnom stabilnosti (r = 0,133, p<0,01, Pearsonov r).  

Tablica 5.2.5. Korelacije (Pearsonov r) dobi, rezultat skala rMEQ (engl. reduced Morningness-

Eveningness) i domena skale IPIP 50 Big-Five questionnaire (N = 712). 

 rMEQ Ekstroverzija Ugodnost Savjesnost 
Emocionalna 

stabilnost 
Intelekt 

Dob 0,178* -0,032 -0,040 0,022 -0,006 -0,179* 

rMEQ  -0,033 0,012 0,232* 0,133* -0,031 

Ekstroverzija   0,265* 0,160* 0,237* 0,289* 

Ugodnost    0,317* 0,012 0,308* 

Savjesnost     0,280* 0,224* 

Emocionalna 

stabilnost 
     0,067 

*p<0,01; Pearsonov r. 

Tablica 5.2.6. pokazuje deskriptivnu statistiku rezultata domena skale IPIP 50 Big-Five 

questionnaire podijeljeno na skupine s obzirom na cirkadijanu preferencu. Slika 5.2.2. pokazuje 

razlike u rezultatima domena skale IPIP 50 Big-Five questionnaire  s obzirom na cirkadijanu 

preferencu. Skupine s obzirom na cirkadijanu preferencu mjerenu skalom rMEQ značajno su 

se razlikovala s obzirom na savjesnost (F(2,706) = 24,573; p<0,0001; ηp
2 = 0,065, ANCOVA) i 

emocionalnu stabilnost (F(2,706) = 8,703; p<0,0001; ηp
2 = 0,024, ANCOVA). Post-hoc analiza 

između skupina cirkadijane preference pokazala je da su večernji tipovi imali niže razine 

savjesnosti u odnosu s onima nijednoga tipa cirkadijane preference (−3,42, p<0,0001) i jutarnjih 

tipova (−4,04, p<0,0001). Večernji su tipovi također imali značajno niže razine emocionalne 

stabilnosti u usporedbi s nijednim tipom (−2,06, p = 0,002) i jutarnjim tipom (−3,29, p = 0,001). 
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Tablica 5.2.6. Srednja vrijednost i standardna devijacija (SD) rezultata domena skale IPIP 50 

Big-Five questionnaire podijeljeno na skupine s obzirom na cirkadijanu preferencu mjereno 

skalom rMEQ (engl. reduced Morningness-Eveningness) (N = 712). 

IPIP 50 

rMEQ ANOVA* 

Jutarnji 

tip 
Nijedan tip Večernji tip 

F p-vrijednost η2 

n = 86 n = 406 n = 218 

Ekstroverzija 32,7 ± 7,3 32,9 ± 5,9 33,4 ± 6,9 0,44 0,643 <0,01 

Ugodnost 37,7 ± 5,7 37,9 ± 5,5 37,4 ± 6,9 0,67 0,499 <0,01 

Savjesnost 37,4 ± 6,5 36,8 ± 5,8 33,5 ± 6,7 24,39 <0,001 0,06 

Emocionalna stabilnost 33,4 ± 6,9 32,2 ± 6,9 30,2 ± 7,5 8,31 <0,001 0,02 

Intelekt 36,0 ± 6,1 35,9 ± 5,2 36,7 ± 5,7 1,42 0,241 <0,01 

*jednosmjerna (engl. one-way) ANOVA df 2, 711. 

 
Slika 5.2.2. Rezultati domena skale IPIP Big-Five (sredina ± standardna devijacija) s obzirom 

na pripadnost skupini cirkadijane preference mjerene skalom rMEQ. E – ekstroverzija; U – 

ugodnost; S – savjesnost; ES – emocionalna stabilnost; I – intelekt; *p<0,005; **p<0,001  

(N = 712). 

5.3. Istraživanje 3 (3) 

Istraživanje je obuhvatilo ukupno 407 studenata medicine Medicinskog fakulteta Osijek (150 

muških ispitanika). Odaziv je bio 81,89 %. Medijan dobi ispitanika bio je je 22 (20-23). 

Među studentima, 34,7 % se izjasnilo da preferiraju kirurške specijalizacije, 32,7 % da 

preferiraju internu medicine, 12  % javno zdravstvo, 8  % anesteziologiju i hitnu medicine,  
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7,3 % dijagnostičke specijalizacije i 5,3 % psihijatrijske specijalizacije. Među studenticama, 

52,9% se izjasnilo da preferiraju internu medicinu, 21,8 % kirurške specijalizacije, 8,2 % 

psihijatrijske specijalizacije, 7,8 % dijagnostičke specijalizacije, 5,4 % anesteziologiju i hitnu 

medicinu te 3,9 % javno zdravstvo. 

Tablice 2 i 3 u članku u privitku ove disertacije prikazuju frekvencije studenata s obzirom na 

preferiranu specijalizaciju ili skupinu specijalizacija te njihove prosjeke ocjena (4). Postojale 

su statistički značajne razlike u preferenci skupina specijalizacija (Pearsonov hi-kvadrat = 

25,579, df = 5, p<0,001)  i pojedinih specijalizacija (Pearsonov hi-kvadrat = 79,965, df = 39, 

p<0,001)  među spolovima. Nije postojala razlika u domenama ekstroverzije (Kruskal-Wallisov 

tTest, p = 0,489), ugodnosti (Kruskal-Wallisov test, p = 0,239), savjesnosti (Kruskal-Wallisov 

test, p = 0,367) i emocionalne stabilnosti (Kruskal-Wallisov test, p = 0,245) IPIP Big-Five 

questionnairea s obzirom na skupinu specijalizacija koju studenti preferiraju. Uočena je 

statistički značajna razlika u domeni intelekta (Kruskal-Wallisov test, p = 0,002). Medijani 

rezultata na skali IPIP Big-Five questionnaire i prosjeka ocjena te razlike među spolovima 

prikazani su u tablici 4.3.1. 

Tablica 5.3.1. Medijani i interkvartilni rasponi (IQR) rezultata domena IPIP Big-Five 

questionnairea i prosjeka ocjena te razlike s obzirom na spol (N = 407). 

 Muški Ženski Ukupno  

Varijabla Medijan (IQR) 
p-

vrijednost* 

Ekstroverzija 33 (30-39) 33 (28-37,5) 33 (29-38) 0,104 

Ugodnost 36 (31-40) 39 (35-43) 38 (34-42) <0,001 

Savjesnost 35 (31-40,25) 36 (31-40) 36 (31-40) 0,832 

Emocionalna stabilnost 34 (28,75-37,5) 31 (27-36) 32 (27-37) <0,001 

Intelekt 37 (33-41) 36 (33-41) 36 (33-41) 0,458 

Prosjek ocjena 4 (3,9-4.5) 4 (4-4,4) 4 (4-4,45) 0,753 

*Mann-Whitneyev test 
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MANCOVA test je pokazao razlike u domeni intelekta IPIP Big-Five questionnaire s obzirom 

na preferencije specijalizacija (F(5,394) = 3,78; p = 0,002; ηp
2 = 0,046), pri čemu su najviše 

vrijednosti pokazali studenti koji su preferirali psihijatriju, a najniže oni koji su preferirali javno 

zdravstvo (Tablica 5.3.2).  

Tablica 5.3.2. Medijani i interkvartilni rasponi (IQR) rezultata domena IPIP Big-Five 

questionnairea s obzirom na preference specijalizacije (N = 407).  

Skupina 

specijalizacije 

Ekstro-

verzija 
Ugodnost Savjesnost 

Emocionalna 

stabilnost 
Intelekt 

Kirurgija 34 (29-39) 37 (33-41) 36 (21-41) 33 (28-38) 37 (34-41) 

Interna medicina 33 (29-37) 38 (34-42) 36 (32-40) 31 (37-36) 36 (33-41) 

Javno zdravstvo 33 (30-36) 37 (33-41) 34 (29-39) 32 (26-38) 34 (30-37) 

Psihijatrija 33 (26-40) 40 (37-43) 36 (32-40) 32 (24-40) 39 (35-45) 

Anesteziologija i 

hitna medicina 
33 (28-38) 38 (34-42) 38 (32-44) 32 (27-37) 37 (34-41) 

Dijagnostika 35 (30-40) 39 (36-42) 37 (32-42) 33 (29-37) 38 (33-40) 

 

5.4. Istraživanje 4 (4) 

Istraživanje je obuhvatilo ukupno 124 studenta šeste godine integriranog preddiplomskog i 

diplomskog studija medicine Medicinskog fakulteta Osijek (34 muških ispitanika). Odaziv je 

bio 96 %. Srednja dob ispitanika bila je je 24,14 ± 1,074. Akademske godine 2014./2015. ispitan 

je 61 ispitanik, a akademske godine 2015./2016. ispitano ih je 63. 

Većina ispitivanih studenata navela je da preferira karijeru u kliničkoj medicini. Najpopularnije 

specijalizacije bile su pedijatrija i interna medicina koje je preferiralo 11 % studenata svaku. 

Tendenciju za emigracijom nakon diplome izrazio je 31 (25 %) student, dok ih je 29 (24 %) 

izrazilo tendenciju za emigracijom nakon specijalizacije. Više podataka o sklonosti emigraciji 

prikazano je u tablici 2 u članku u privitku ove disertacije u kojoj su uspoređeni studenti dviju 

ispitivanih generacija s obzirom na sklonost emigraciji (4).  

U ispitivanom uzorku, studenti koji su preferirali endokrinologiju i psihijatriju imali su najviše 

medijane na pitanjima vezanim uz sklonost emigraciji. Više podataka o sklonosti emigraciji s 

obzirom na preferenciju specijalizacije vidljivo je u tablici 3 u članku u privitku ove disertacije 

(4). Srednja vrijednost rezultata (SD) etnocentrizma bila je 32,58 (6,129), a medijan (IQR) 



5. Rezultati 

26 

 

rezultata na skali introverzije bio je 41 (36-44). Više vrijednosti etnocentrizma bile su povezane 

s nižom sklonosti za emigracijom (Tablica 5.4.1).  

Tablica 5.4.1. Korelacije prosjeka, introverzije i etnocentrizma te sklonost emigraciji nakon 

diplome  i nakon specijalizacije (N = 124) 

 

 Diploma Specijalizacija Introverzija Etnocentrizam 

Prosjek 0,007 -0,037 0,004 0,070 

Diploma  0,686** 0,108 -0,135 

Specijalizacija   0,061 -0,191* 

Introverzija    0,161 

*p<0,05, Spearmanov ro 

**p<0,01, Spearmanov ro 

 

5.5. Istraživanje 5 (5) 

Istraživanje je obuhvatilo 2137 studenata (237 muških ispitanika). Odaziv je bio 29 %. Medijan 

dobi ispitanika bio je 22 (20-26). Sociodemografski pokazatelji ispitivanog uzorka prikazani su 

u Tablici 1 u članku u privitku ove disertacije (5). Većina ispitanika bile su žene (86,3 %). 

Medijan dobi ispitanika bio je 22 (20-26). Većina ispitanika studirala je sestrinstvo. Suicidalne 

ili autodestruktivne ideacije bile su prisutne kod 414 (19,4 %) studenata. Medijani rezultata bili 

su: GAD-7 7 (4-12), PHQ-9 8 (4-13), SHS 19 (15,25-22) i prosjek ocjena 4 (4-4). Nije bilo 

značajne razlike u prosjeku ocjena s obzirom na spol (p = 0,064, Mann-Whitneyev test). Razlike 

u rezultatima na skalama PHQ-9, GAD-7 i SHS s obzirom na različite nezavisne varijable 

prikazane su u tablici 2 u članku u privitku ove disertacije (5). Uočene su statistički značajne 

razlike u razinama depresije u ovisnosti o spolu, tome jesu li student radili puno radno vrijeme 

ili na dio radnog vremena, godini studija, zaposlenosti, samoizvještenom financijskom stanju, 

prosječnom mjesečnom dohotku i prethodnom padu godine. Uočene su statistički značajne 

razlike u razinama anksioznosti u ovisnosti o spolu, godini studija, zaposlenosti, 
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samoizvještenom financijskom stanju, prosječnom mjesečnom dohotku  i prethodnom padu 

godine. Uočene su statistički značajne razlike u razinama subjektivne sreće u ovisnosti o tome 

jesu li studenti radili puno radno vrijeme ili na dio radnog vremena, godini studija, zaposlenosti, 

samoizvještenom financijskom stanju, prosječnom mjesečnom dohotku i prethodnom padu 

godine. Postojala je snažna pozitivna korelacija depresije i anksioznosti (ro = 0,826, p<0,001), 

a te su varijable imale jaku negativnu korelaciju sa subjektivnom srećom (depresija: ro = -0,600, 

p<0,001; anksioznost, ro = -0,556, p<0,001). Dob je negativno korelirala s depresijom (-0,145, 

p<0,001) i anksioznošću (ro = -0,091, p<0,001) i pozitivno sa subjektivnom srećom (ro = 0,083, 

p<0,001). Tablica 5.5.1 prikazuje frekvencije studenata u kategorijama s obzirom na stupanj 

izraženosti simptoma depresije i anksioznosti. Studenti su imali više frekvencije niske i blage 

anksioznosti, dok su studentice imale više frekvencije umjerene i teške anksioznosti. Studenti 

su imali više frekvencije niskih simptoma depresije, dok su studentice imale više frekvencije 

blagih, umjerenih, umjereno teških i teških simptoma depresije.  

Tablica 5.5.1. Frekvencije i postotci kategorija simptoma anksioznosti i depresije mjerenih 

skalama GAD-7 (engl. Generalized Anxiety Disorder-7) i PHQ-9 (engl. The patient health 

questionnaire-9) i razlike među spolovima (N = 2138). 

 
n (%) 

p (hi 

kvadrat) 

Muški Ženski Ukupno <0,001 

GAD-7 

Niska anksioznost 81 (32,5) 398 (22,4) 484 (23,6)  

Blaga anksioznost 103 (41,4) 646 (36,3) 752 (36,8)  

Umjerena anksioznost 41 (16,5) 445 (25,0) 488 (23,9)  

Teška anksioznost 24 (9,6) 291 (16,3) 324 (15,8)  

PHQ-9 

Niske razine simptoma depresije  189 (69,2) 1056 (57,2) 1253 (58,6) 0,003 

Blage razine simptoma depresije 42 (15,4) 383 (20,8) 427 (20,0)  

Umjerene razine simptoma 

depresije 
26 (9,5) 216 (11,7) 246 (11,5) 

 

Umjereno teške razine simptoma 

depresije 
15 (5,5) 152 (8,2) 172 (8,0) 

 

Teške razine simptoma depresije 1 (0,4) 38 (2,1)  39 (1,8)   

 

Rezultati regresijske analize za rezultate skala PHQ-9, GAD-7 i SHS prikazani su u članku u 

privitku ove disertacije (5).   
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6. Rasprava 

Istraživanja provedena u okviru ove disertacije pružaju uvid u mentalno zdravlje studenata 

medicine i zdravstvenih studija, što je značajno s obzirom na važnost te populacije za 

održavanje zdravstvenog sustava i s obzirom na osjetljivost te populacije. Rizik od psihijatrijske 

bolesti u studentskoj populaciji povećava se s razinom stresa (155). Zbog ograničenog prostora 

za raspravu, u ovom će poglavlju biti raspravljeni samo najznačajniji rezultati, a detaljnija 

rasprava prisutna je u odgovarajućim poglavljima članaka u privitku ove disertacije (1–5).  

U prvom istraživanju provedenom 2016. godine na studentima Medicinskog fakulteta Osijek 

pronašli smo zabrinjavajuće podatke o tome da je 54,5 % svih studenata pokazivalo simptome 

anksioznosti. Ta je prevalencija viša od one zabilježene u literaturi, kako za studente medicine 

(44 %), tako i za studente drugih studija (52 %) (156,157). Prevalencija kod studenata bila je 

niža u odnosu na studentice, što je u skladu s podatcima iz literature (158). U istraživanju je 

ukupno 62,8 % studenata pokazivalo simptome depresije. Ova je prevalencija značajno viša od 

one u literaturi, kako za studente medicine (43 %), tako i za studente drugih studija (48,2 %) 

(159,160). Prevalencija simptoma depresije u našem je uzorku bila viša kod studenata medicine 

(64,8 %), u odnosu na studente sestrinstva (57,3 %). U našem je uzorku dob pozitivno korelirala 

sa subjektivnom srećom, što je u skladu s podatcima iz literature iz kojih je vidljivo da stariji 

pojedinci izvještavaju o većem životnom zadovoljstvu i kvaliteti života (161), premda podatci 

nisu jednolični te drugi istraživači govore o padu životnog zadovoljstva s dobi koji slijedi U-

krivulju (162). U našem je istraživanju subjektivna sreća snažno korelirala s emotivnom 

stabilnosti i ekstroverzijom što je u skladu s literarnim podatcima (163–165). Kao što se moglo 

očekivati, subjektivna je sreća negativno korelirala s razinama depresije i anksioznosti. Razine 

depresije i anksioznosti negativno su korelirale s emocionalnom stabilnosti  i ekstroverzijom. 

To je u skladu s literaturom zato što  su simptomi depresije i anksioznosti povezani s visokim 

razinama neuroticiteta i niskim razinama ekstroverzije (44). Razine savjesnosti pozitivno su 
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korelirale s razinama depresije i negativno s razinama anksioznosti. U literaturi se može naći 

korelacija niskih razina savjesnosti s razinama depresije i anksioznosti (44).  

Studenti sestrinstva imali su više razine subjektivne sreće, savjesnosti te niže razine na domeni 

intelekta i depresivnosti u odnosu na studente medicine. Čimbenik koji bi mogao utjecati na taj 

nesrazmjer razlika je u dobi ispitanika zato što su u ispitivanom uzorku studenti sestrinstva bili 

značajno stariji, a prethodno je rečeno da dob korelira sa subjektivnom srećom.  

Više razine savjesnosti koje su zapažene kod studenata sestrinstva također mogu doprinijeti 

višim razinama subjektivne sreće. Niže razine subjektivne sreće djelomično se mogu pripisati 

zahtjevnosti akademskog programa zato što na blagostanje studenata utječe medicinska 

naobrazba i njihovo zadovoljstvo životom se smanjuje tijekom edukacije (80). Ipak, nema 

dokaza da studenti medicine imaju više simptoma depresije i anksioznosti (160), premda imaju 

više razine psihološkog distresa u odnosu na opću populaciju (166). Povišene  razine stresa i 

smanjenje zadovoljstva životom zabilježeni su i kod studenata sestrinstva (167–169).  

S obzirom na zabrinjavajuće rezultate prethodno navedenog istraživanja iz 2016., studija je 

ponovljena 2023. godine na većem uzorku studenata zdravstvenih studija. Kao i u prošloj 

studiji, studentice su pokazale više razine depresivnosti i anksioznosti u odnosu na studente. 

Suicidalne ili autodestruktivne ideacije bile su prisutne kod 19,4 % studenata. Studenti nižih 

godina pokazali su više razine anksioznosti, depresije i niže razine subjektivne sreće. Studenti 

s nižim samoprocijenjenim financijskim statusom imali su više razine depresivnosti i 

anksioznosti. Studenti koji su pali godinu također su imali više razine depresivnosti i 

anksioznosti. U odnosu na prvu studiju, u ponovljenoj smo studiji pronašli značajno više 

vrijednosti anksioznosti, budući da je u novijoj studiji 76,4 % studenata pokazalo barem blage 

simptome anksioznosti, u odnosu na 55,7 % u prvoj studiji. Razine depresije su u drugoj studiji 

bile niže nego u prvoj (41,4 % u odnosu na 57,3 %). Ipak, treba istaknuti da rezultati nisu u 
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potpunosti usporedivi zato što su u novije istraživanje bili uključeni studenti više sveučilišta i 

studijskih programa te je više čimbenika moglo dovesti do promjene u ispitivanim varijablama.   

Visoko obrazovanje stresno je razdoblje za mnoge studente zato što je to za mnoge razdoblje 

osamostaljivanja od roditelja te je često praćeno financijskim opterećenjem, dugim satima 

učenja i pritiskom članova obitelji (36). Pronašli smo povezanost lošijeg samoprocijenjenog 

financijskog statusa i viših razina depresije i anksioznosti. U literaturi je pronađena i povezanost 

boljeg financijskog statusa i viših razina sreće kod studenata sestrinstva (170).  

Mnogi su studenti prisiljeni raditi na dio radnog vremena ili puno radno vrijeme da bi olakšali 

financijski teret visokog obrazovanja, a postotak studenata koji su zaposleni u pojedinim 

državama doseže 85 % (171,172). Zaposleni studenti imaju češće fizičke i mentalne probleme 

uslijed povećanog opsega posla, deprivacije sna i manjka socijalnog kontakta s dragim osobama 

(172–174). U ovom je radu pronađeno da su zaposleni studenti imali više razine depresije i 

anksioznosti i niže razine subjektivne sreće u usporedbi sa studentima koji su bili nezaposleni. 

Usporedbom zaposlenih studenata s obzirom na vrstu zaposlenja, uočeno je da studenti koji su 

zaposleni u struci imaju najniže razine depresije i anksioznosti u odnosu na studente koji su 

zaposleni izvan medicinske struke. Moguće je da rad u struci daje studentima osjećaj stabilnosti 

i kompetencija, što može voditi boljem mentalnom zdravlju. Rezultat da studenti nižih godina 

imaju više razine depresivnosti i anksioznosti može se tumačiti činjenicom da se studenti 

moraju naviknuti na nove obveze, a preddiplomski se studij također često smatra zahtjevnijim 

od diplomskih studija u Republici Hrvatskoj. S obzirom na činjenicu da istraživanja pokazuju 

da je sam studij glavni stresor za studente, u budućim bi istraživanjima trebalo više usporediti 

utjecaj težine studija na mentalno zdravlje (9). To je posebno važno s obzirom na činjenicu da 

istraživanja govore o prevalenciji sindroma izgaranja u populaciji studenata medicine u rasponu 

70 – 95 % (30–32,175). Prevalencija depresije među studentima medicine je za 10 – 15 % viša 

nego u općoj populaciji (9). Premda su razine depresije visoke u populaciji studenata medicine 
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i više od onih u populaciji studenata zdravstvenih studija, ne postoje statistička značajna razlika 

u anksioznosti između ovih dviju skupina (1,27). Jedna je studija pokazala da studenti 

sestrinstva imaju višu prevalenciju mentalnih problema u odnosu na studente drugih studija i u 

odnosu na opću populaciju (176). Druge su studije pokazale da studenti sestrinstva i javnog 

zdravstva imaju manje problema s mentalnim zdravljem u odnosu na studente drugih studijskih 

programa (177). U ovome je istraživanju prevalencija barem blagih simptoma depresije bila 

prisutna kod 41,4 % studenata, što je u skladu s prethodnim studijama (1,9,14,178). Prethodna 

su istraživanja pokazala da 6 – 26 % studenata ima dijagnozu mentalnih poremećaja 

(9,12,14,179). Anksioznost je pri tome učestalija od depresije, što je u skladu s rezultatima 

ovoga rada (9). Studentice su obično pogođenije (178,180), premda je nedavna meta-analiza 

pronašla da ne postoje razlike u anksioznosti u ovisnosti o spolu u populaciji studenata medicine 

(27).  

Većina mentalnih problema dolazi do izražaja u ranoj odrasloj dobi, pri čemu se 75 % mentalnih 

bolesti pojavi do dobi od 25 godina, što se preklapa s vremenom fakultetskog obrazovanja 

(181). Unatoč problemima, tek trećina njih traži pomoć, što upućuje na činjenicu da stigma 

vezana uz mentalne bolesti još uvijek postoji i među studentima zdravstvenih studija te je ona 

najvažnija prepreka za traženje pomoći (38). Istraživanja su pokazala da neliječene mentalne 

bolesti mogu progredirati u složenije mentalne poremećaje, napuštanje obrazovanja, izgaranje, 

suicidalne ideacije i druge oblike autodestruktivnog ponašanja (37,182). Ipak, moguće je da se 

situacija mijenja zato što studenti sve češće traže pomoć stručnjaka za mentalno zdravlje 

(182,183). Poznato je da zdravstveni djelatnici imaju visoke stope suicida (31,36). U populaciji 

studenata medicine stope suicidalnih ideacija kreću se u rasponu 7,4 – 24,2 %, što je više u 

odnosu na opću studentsku populaciju gdje je ta stopa 6,7 % (6,26,37,182). Premda u 

istraživanju nismo ispitivali studente izravno o suicidalnim ideacijama, pitali smo ih o 

autodestruktivnim i suicidalnim ideacijama u sklopu devetog pitanja skale PHQ-9 te smo 
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pronašli da 19,4 % studenata ima autodestruktivne ili suicidalne ideacije, što je u skladu s 

podatcima iz literature. Bolje razine mentalnog blagostanja pozitivno utječu na empatiju, koja 

je jedna od najvažnijih osobina za zdravstvene djelatnike (184). Distribucija kronotipova u 

našem ispitivanom uzorku slična je onima iz literature (185,186). Postojala je razlika između 

studijskih programa zato što su studenti sestrinstva imali ravnomjerniju rasporedbu 

kronotipova, dok su studenti medicine i MLD-a imali više studenata koji su spadali u večernji 

tip i manji broj onih koji su spadali u jutarnji tip. Ova razlika može biti uvjetovana razlikom u 

dobi ispitanika zato što su studenti sestrinstva u našem uzorku bili stariji od ostalih studenata, 

a poznato je da s dobi raste jutarnja preferenca (187–189).  

Činjenica da studenti sestrinstva imaju češće jutarnju preferencu u odnosu na druge studente u 

skladu je s podatcima Mura i suradnika (190). To je pozitivno zato što su istraživanja pokazala 

da večernja preferenca vodi slabijoj kvaliteti sna kod medicinskih sestara koje rade u smjenama, 

a to može voditi dnevnoj pospanosti i kroničnom umoru (191,192). Valja istaknuti da su 

studenti medicine pokazali više vrijednosti na skali emocionalne stabilnosti u odnosu na 

studente sestrinstva, a jutarnjost korelira s emocionalnom stabilnosti. To može upućivati na 

činjenicu da je večernja preferenca studenata medicine uvjetovana izvanjskim čimbenicima, 

posebno učenjem, što može negativno utjecati na njihovo zdravlje. To može biti značajan 

čimbenik rizika za izgaranje zato što večernji tipovi češće imaju simptome izgaranja (193). 

Večernji tipovi češće imaju simptome depresije, kognitivne i bihevioralne probleme te su 

skloniji impulzivnosti (194,195). U ovom istraživanju nisu pronađene razlike u kronotipu s 

obzirom na spol, što je u skladu s istraživanjem Prat i Adan (196), ali ne i drugih istraživanja 

(141,197,198).  

Što se tiče preferencija vezanih uz izbor specijalizacija, 45,5 % studenata izrazilo je želju za 

internističkim specijalizacijama, a najmanje ih je izrazilo želju za anesteziologijom i hitnom 

medicinom (6,4 %). Studentice su u odnosu na studente bile sklonije izraziti preferenciju za 
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patologiju, endokrinologiju, ginekologiju i porodništvo, nefrologiju, oftalmologiju i 

psihijatriju. Bile su manje sklone u odnosu na studente pokazati preferenciju prema kirurgiji, 

ortopediji i medicini rada. Ti su rezultati slični rezultatima Boylea i suradnika (199). Prema 

rezultatima istraživanja iz Švicarske, spol je najvažniji čimbenik koji utječe na izbor 

specijalizacije, nakon kojega slijede karakterne osobine (200). Premda su druge studije 

pokazale da su kod internista nađene više razine savjesnosti i ugodnosti, u ovom su istraživanju 

studenti koji preferiraju internističke specijalizacije pokazali najviše vrijednosti emocionalne 

stabilnosti (201–203). Najviši prosjek ocjena i najviše razine savjesnosti pokazali su studenti 

koji su preferirali anesteziologiju i hitnu medicinu. U drugim istraživanjima anesteziolozi su 

otvoreniji iskustvu i višim razinama ekstroverzije (202). Studenti koji su preferirali kirurgiju 

imali su više razine emocionalne stabilnosti i niže razine ugodnosti. Druga su istraživanja 

kirurge povezivala s višim razinama savjesnosti, ekstroverzije i emocionalne stabilnosti te 

nižim razinama ugodnosti (201–203). Studenti koji su preferirali javno zdravstvo pokazali su 

najniže razine ugodnosti, savjesnosti i intelekta. Studenti koji su pokazali najviše razine 

ekstroverzije pokazali su preferencu za dijagnostičkim specijalizacijama, što nije u skladu s 

podatcima iz literature gdje se patologe povezuje s visokim razinama introverzije (202).  

Što se tiče sklonosti emigraciji studenata šestih godina medicine, četvrtina je izrazila želju za 

emigracijom nakon diplome ili specijalizacije. Ta je razina ipak niža od one iz drugog 

istraživanja na hrvatskim studentima iz 2013. godine koje je pokazalo da 35 % studenata ima 

sklonost emigraciji (95). Rezultat trenutnog istraživanja niži je od sklonosti k emigraciji drugih 

europskih studenata. Istraživanje na poljskim studentima pokazalo je da ih 62,1 % želi 

emigrirati nakon diplome (204). Budući da Hrvatska ima niži broj liječnika na 100 000 

stanovnika u odnosu na europski prosjek i činjenicu da projekcije pokazuju kako će Hrvatska 

zbog emigracije i umirovljenja izgubiti trećinu liječnika do 2025. godine, ti su podatci 

zabrinjavajući (94).  
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Nije pronađena povezanost introverzije i sklonosti k emigraciji, što nije u skladu s podatcima 

iz literature u kojima se ekstroverzija povezuje sa sklonosti k emigraciji (205). Nije pronađena 

ni poveznica etnocentrizma i sklonosti k emigraciji nakon diplome, premda su studenti s višim 

razinama etnocentrizma bili manje skloni emigraciji nakon specijalizacije. Varijabla 

etnocentrizma nije dobro istražena te nije bilo moguće pronaći druga istraživanja koja povezuju 

etnocentrizam i sklonost k emigraciji.  

6.1. Ograničenja istraživanja 

Istraživanja su bila presječna, što ograničava pouzdanost dobivenih rezultata. Za detaljnu sliku 

mentalnog zdravlja i karakternih osobina bilo bi potrebno uključiti znatno veći broj psiholoških 

instrumenata, posebno onih koji nisu temeljeni na samoprocjeni. Neke od varijabli koje bi bilo 

korisno ispitati u budućim istraživanjima su: kvaliteta života, kvaliteta i trajanje sna, sklonost 

autodestrukciji i suicidalnim ideacijama, religiozni stavovi, povijest bolesti, posebno 

psihijatrijskih bolesti, socijalna podrška, izgaranje, sindrom varalice (engl. imposter syndrome), 

razine stresa, empatije, perfekcionizma, stigme mentalnih bolesti te sklonosti traženja pomoći. 

Nadalje, uzorak je istraživanjima 1 – 4 bio relativno malen, premda je reprezentativan, dok je 

u istraživanju 5 uzorak bio velik, ali temeljen na 29 % odaziva. S obzirom na činjenicu malenog 

odaziva, moguće je da su ispitanici u petom istraživanju koji su pokazivali simptome mentalnih 

poteškoća bili previše zastupljeni zbog pristranosti pri odabiru (engl. self-selection biasa) (206). 

Budući da su se u istraživanjima koristile prijelazne vrijednosti za blagu anksioznost i depresiju, 

prevalencija je možda viša od realne (engl. overestimation). Uzorak dominantno sačinjavaju 

žene, što je u skladu s ispitivanom populacijom i trendom feminizacije medicine (207).  
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7. Zaključak 

Temeljem provedenih istraživanja i dobivenih rezultata mogu se izvesti sljedeći zaključci: 

• Studenti medicine i zdravstvenih studija pokazuju visoke razine depresije i anksioznosti 

i niske razine subjektivne sreće.  

• Studenti medicine skloniji su večernjim kronotipovima u odnosu na studente sestrinstva, 

što se može odraziti na njihovo mentalno zdravlje.  

• Nije bilo značajnih razlika u domenama Big Five, osim u domeni savjesnosti koja je 

bila viša kod studenata sestrinstva i intelekta koji je bio viši kod studenata medicine.  

• Razine introverzije i etnocentrizma nisu bile povezane sa sklonosti studenata k 

emigraciji nakon diplome, ali su više razine etnocentrizma bile povezane s manjom 

sklonosti k emigraciji nakon specijalizacije. 

• Razlike u preferenci određenoj specijalizaciji nisu se mogle jednostavno povezati s 

karakternim osobinama. Studenti koji su imali najviše vrijednosti ugodnosti i intelekta 

bili su skloniji psihijatriji, a oni savjesniji bili su skloniji anesteziologiji i hitnoj 

medicini.  

• Lošije financijsko stanje, zaposlenost uz studij te prethodni pad godine bili su čimbenici 

koji su povisivali razine depresije i anksioznosti ispitivanoga uzorka. 

• Gotovo 20 % ispitanika pokazalo je autodeskruktivne ili suicidalne ideacije.   

• Visoka prevalencija mentalnih problema u ovom istraživanju, na razinama višim od 

onih u općoj populaciji, ukazuje na problem kojim se odgovarajuće institucije moraju 

ozbiljno pozabaviti. Potrebno je studentima pružiti odgovarajuću brigu da bi se 

spriječila progresija simptoma.   
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8. Sažetak 

Cilj: Istražiti razine depresije, anksioznosti i subjektivne sreće, karakternih osobina, 

etnocentrizma i cirkadijane preference studenata medicine i zdravstvenih studija te istražiti 

utjecaj pojedinih osobina na sklonost emigraciji i izbor pojedine specijalizacije. 

Materijal i metode: U okviru disertacije provedeno je 5 istraživanja u koje su bili uključeni 

studenti medicine i zdravstvenih studija (N = 562; N = 712; N = 407; N = 124; N = 2137) s 

visokoobrazovnih ustanova u Hrvatskoj. U istraživanjima su korišteni psihološki upitnici te 

sociodemografski upitnici koji su uključivali pitanja vezana uz istraživačka pitanja pojedinih 

istraživanja.  

Rezultati: Pronađene su visoke prevalencije simptoma depresije (62,8 % i 41,4 %) i 

anksioznosti (54,5 % i 76,4 %) među ispitanicima. Ispitanice su imale značajno više razine 

depresije i anksioznosti u odnosu na studente. Razlike u karakternim osobinama s obzirom na 

preferiranu skupinu specijalizacije uočene su za domenu intelekta. Studenti sestrinstva imali su 

najviše razine jutarnjosti, a studenti medicinsko-laboratorijske dijagnostike (MLD) najniže. 

Studenti sestrinstva pokazali su više razine ugodnosti i savjesnosti u odnosu na druge studente, 

a studenti medicine imali su više razine intelekta u odnosu na studente MLD-a. Četvrtina 

studenata medicine izrazila je sklonost emigraciji nakon diplome (25,0 %) i specijalizacije 

(23,39 %). 

Zaključak: Studenti medicine i zdravstvenih studija iskazali su visoke razine depresije i 

anksioznosti, što predstavlja ozbiljan problem. Četvrtina studenata izrazila je sklonost 

emigraciji, što je problematično s obzirom na stanje hrvatskog zdravstvenog sustava.  

Ključne riječi: mentalno zdravlje; studenti medicine; depresija; anksioznost; kronotip; Big 

Five
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9. Summary 

INDICATORS OF MENTAL HEALTH AND PSYCHOLOGICAL CHARACTERISTICS OF 

STUDENTS OF MEDICINE AND HEALTH SCIENCES 

 

Aim: To investigate the levels of depression, anxiety and subjective happiness, character traits, 

ethnocentrism and circadian preferences of students of medicine and health sciences, and to 

investigate the influence of certain traits on the tendency to emigrate and the choice of 

specialization. 

Material and methods: Five studies were conducted within this dissertation among medical 

and health sciences students (N=562; N=712; N=407; N=124; N=2137) from multiple higher 

education institutions in Croatia. Psychological and sociodemographic questionnaires 

containing questions related to the research questions of individual studies were used. 

Results: High prevalence of symptoms of depression (62.8% and 41.4%) and anxiety (54.5% 

and 76.4%) were found among the participants. Women students had significantly higher levels 

of depression and anxiety compared to men students. Differences in character traits with regard 

to the preferred specialization group were observed for the domain of intellect. Nursing students 

had the highest levels of morningness, and medical laboratory diagnostics (MLD) students had 

the lowest. Nursing students showed higher levels of agreeableness and conscientiousness 

compared to other students, and medical students had higher levels of intellect compared to 

MLD students. A quarter of medical students expressed a preference for emigration after 

graduation (25.0%) and specialization (23.39%). 

Conclusion: Medical and health sciences students showed high levels of depression and 

anxiety which is a serious problem. A quarter of students expressed a preference for emigration, 

which is problematic considering the state of the Croatian health system. 

Keywords: mental health; medical students; depression; anxiety; chronotype; The big five 
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ABSTRACT 

 

High levels of stress, anxiety and depression are commonly reported among medical students. 

The aim of this study was to determine the levels of depressive and anxiety symptoms among 

medical and nursing students at the University of Osijek, Croatia and their relation to 

subjective happiness and personality traits. This cross-sectional study included a total of 562 

students. To assess the levels of depression and anxiety the PHQ-9 (The Patient Health 

Questionnaire), GAD-7 (Generalized Anxiety Disorder), SHS (Subjective Happiness Scale), 

and IPIP Big-5 questionnaires were used. A very high prevalence of both anxiety (54.5%) and 

depressive (60.2%) symptoms was found among medical and nursing students. Subjective 

happiness most strongly correlated with emotional stability and extraversion, also emotional 

stability correlated negatively with anxiety and depression. Nursing students scored higher on 

subjective happiness and in the domain of conscientiousness, but lower on depression. We 

could not attribute the differences in depression and anxiety to personality traits. Although the 

reported symptoms were mostly mild in intensity, we believe that this represents a significant 

public mental health concern. Appropriate measures should be taken to motivate students to 

seek help for their symptoms and to increase the availability of mental health services for 

students. 

 

 

Keywords: depression; anxiety; happiness; medical students; Big-Five. 
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INTRODUCTION 

 

Medical and nursing students are distinct populations that face various challenges during their 

education which can have a profound impact on their well-being. This has been a great 

subject of interest in recent years. There are various studies which document stress and 

burnout in medical and nursing students(Dahlin & Runeson, 2007; Deary, Watson, & 

Hogston, 2003; Tyssen et al., 2007; Warbah et al., 2007) and anoverall decline inwell-being 

during the years of education(Kjeldstadli et al., 2006). It has been documented that a 

substantial proportion (27%) of medical students have an ongoing psychiatric condition, but 

few seek help (Dahlin & Runeson, 2007).Similar results have been found among nursing 

students; one study reported up to 20.7% students with psychiatric morbidity(Warbah et al., 

2007). Anxiety and depressive disorders are prevalent among medical students,andthe 

prevalence is higher than in the general population(Dyrbye, Thomas, & Shanafelt, 2006). 

Prevalence of depressive symptoms among medical students ranges from 14 to 44% and 

prevalence of anxiety symptoms from 12 to 43%(Bunevicius, Katkute, & Bunevicius, 2008). 

Since medical students and adolescents, in general, are less likely to seek help for these 

symptoms, this represents a public mental health concern(Gulliver, Griffiths, & Christensen, 

2010). Therefore, it is of importance to study subjective happiness in this population and 

factors that could influence it.  The influence of personality on well-being has been widely 

studied. Personality traits can account for 4 to 37% variance in subjective well-being as 

documented in various studies(DeNeve & Cooper, 1998; Furnham & Christoforou, 2007; 

Tkach & Lyubomirsky, 2006). Emotional stability and extraversion are the personality traits 

most often connected with subjective well-being and mental health(Furnham & Christoforou, 

2007; Kotov, Gamez, Schmidt, & Watson, 2010). The specific combination of personality 

traits can also predict vulnerability to stress among students(Tyssen et al., 2007). Personality 
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traits can also predict academic success among students, especially conscientiousness 

(Doherty & Nugent, 2011; McLaughlin, Moutray, & Muldoon, 2008). 

In this study, we explore the interplay of personality, subjective happiness and symptoms of 

anxiety and depression among Croatian medical and nursing students. We hypothesized that 

there would be differences in personality traits between the two groups of students and that 

the medical students would have higher levels of depression and anxiety compared to nursing 

students.  

 

PARTICIPANTS AND METHODS 

 

Participants 

We conducted a cross-sectional study of 562 students (173 males) from the Faculty of 

Medicine Osijek, Croatia. The response rate was 72.7%. The median age of the participants 

was 22 (20-24).The students were divided into two groups, based on their major. The first 

group included medical students (MD, n=407, age 22 (20-23) yrs.), and the second included 

nursing students (RN, n=155, age 22 (20-31) yrs.). Nursing students were significantly older 

than the medical students (p<0.001, Mann-Whitney Test). The study was approved by the 

Ethical Committee of the Faculty of Medicine Osijek, Croatia. Signed informed consent was 

acquired from all participants of the study, and the study protocol conforms to the provisions 

of the Declaration of Helsinki. 

 

Questionnaire 

Students were asked to fill in a questionnaire consisting of three parts. In the first part, they 

were asked about their sociodemographic and academic characteristics.  
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It should be noted that medical school in Croatia consists of 6 years of education, is an 

integrated undergraduate and graduate study, and uses a traditional curriculum with the pre-

clinical and clinical division. Nursing program includes a 3-year undergraduate study and a 2-

year graduate program. Students are graded on a scale from 1 to 5, 1 being the lowest, and 5 

the highest grade. 

The second part consisted of questionnaires dealing with the students affect. The students 

filled out the PHQ-9, GAD-7 and SHS questionnaires. 

The PHQ-9 (The Patient Health Questionnaire) is a validated instrument that has good 

sensitivity and specificity for detecting depressive disorders(Kurt Kroenke, Spitzer, Williams, 

& Löwe, 2010). Each of the nine PHQ depression items that are answered on a Likert scale 

corresponds to one of the DSM-IV Diagnostic Criterion for symptoms of the major depressive 

disorder (Kocalevent, Hinz, & Brähler, 2013; K Kroenke, Spitzer, & Williams, 2001; Löwe, 

Kroenke, Herzog, & Gräfe, 2004; Pinto-Meza, Serrano-Blanco, Peñarrubia, Blanco, & Haro, 

2005). The PHQ-9 scores range from 0 to 27 with cut points of 5, 10, 15 and 20 representing 

mild, moderate, moderately severe and severe levels of depressive symptoms (Kurt Kroenke 

et al., 2010). 

The third part consisted of the GAD-7 questionnaire. The GAD-7 (Generalized Anxiety 

Disorder) is a 7-item self-report questionnaire; a validated instrument developed to diagnose a 

generalized anxiety disorder, with good sensitivity and specificity as a screener for panic, 

social anxiety and PTSD (Kurt Kroenke et al., 2010). Seven questions are answered on a 

Likert scale (Donker, van Straten, Marks, & Cuijpers, 2011; Swinson, 2006). GAD-7 scores 

range from 0 to 21, with scores of ≥5, ≥10, and ≥15 representing mild, moderate, and severe 

anxiety symptom levels, respectively (Löwe et al., 2008). 

Since all the participants spoke Croatian, validated Croatian versions of the PHQ-9 and GAD-

7 were used. Since, to the author’s knowledge, a Croatian version of the Subjective Happiness 
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Scale was not previously done, a team of translators did a translation using a modified back-

translation method proposed by several authors (Brislin, 1970; Cha, Kim, & Erlen, 2007; 

Francisco et al., 2017; Harkness & Schoua-Glusberg, 1998; Lyubomirsky & Lepper, 1999; 

Ozolins, 2009; Wild et al., 2005). Two fluently bilingual medical professionals each 

translated the Subjective Happiness Scale into Croatian. The two versions were discussed 

upon, and a single version was agreedupon. A back-translation into English followed. No 

differences in meaning, but only small stylistically differences were observed between the 

original and the back-translated version. The Subjective Happiness Scale is a 4-item scale of 

global subjective happiness. Two items ask respondents to characterize themselves using total 

ratings and ratings relative to peers, while the other two items provide descriptions of happy 

and unhappy individuals and ask respondents the extent to which each characterization 

describes them. Respondents rate items on a 7-point Likert scale (Lyubomirsky & Lepper, 

1999). 

In the third part, students were questioned about their characteristic traits using the IPIP Big-5 

questionnaire. The IPIP Big – 5 questionnaire consists of 50 or 100 item inventory. In our 

study, we used the 50 item version, which consists of 10 items for each of the Big-5 

personality factors: Extraversion, Agreeableness, Emotional Stability, Conscientiousness, and 

Intellect. It should be noticed that this scale deals with the variable inverse to "Neuroticism" - 

"Emotional Stability", and that the variable "Openness to experience" is called "Intellect". A 

sentence fragment form represents each item (e.g., ‘‘I Am the life of the party’’) and 

participants are requested to rate how well it describes them on a 5-point scale).  A Croatian 

translation of the IPIP Big-5 was previously validated and used in similar research (Čuljak & 

Mlačić, 2014; Goldberg & R., 1992; Mlačić & Goldberg, 2007). 
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Statistical analysis 

The Kolmogorov-Smirnov test was used to assess the normality of the data distribution. Since 

all scalar variables deviated from a normal distribution, numerical data were described with 

medians and inter quartile ranges (IQ Range), and the Mann-Whitney test was used to 

compare the means of two independent groups. Missing data was filled in by using the means 

of the values next to the missing value. Correlation between variables was determined using 

the Spearman’s rank-order correlation coefficient. P<0.05 was considered statistically 

significant. To determine the internal consistency of the Subjective Happiness scale we used 

the Cronbach Alpha. The analysis was conducted using the SPSS software (ver. 16.0, SPSS 

Inc., Chicago, IL, USA). 

 

RESULTS 

 

The Cronbach Alpha of the Croatian translation of the Subjective Happiness Scale in our 

sample was 0.818.  

The scores achieved by the students on the scales used in the research and the differences 

between the two groups of students are presented in Figure 1.  

No significant differences were found between the self-reported GPAs of the students 

(p=0.067, Mann-Whitney Test). MD students had slightly better GPAs: median 4 (4-4.45), 

RN students had the median GPA 4 (3.8-4.25).  

Correlations between the numeric variables can be observed in Table 1. 

  



8 
 

[Table 1. near here]

 

Gender-related differences in the tested scalar variables are presented in Table 2. 

[Table 2. near here] 

 

Since the scores of the GAD-7 and PHQ-9 questionnaires can be divided into categories based  

on predefined cut points, the frequencies of those categories are presented in Table 3. 

 

[Table 3. near here]

DISCUSSION 

 

In our sample, 54.5% of all students experienced anxiety symptoms: 39.8% had mild, 12.6% 

moderate and 2% severe anxiety symptoms. The prevalence is higher than in existing 

literature for both medical students (44%) and students of other majors (52%) (Bunevicius et 

al., 2008). Prevalence in males was lower than average (47.6 %) and in females higher than 

average (57.8%), with a significant difference in median GAD-7 score, which is consistent 

with previous findings (Dyrbye et al., 2006; Hojat, Glaser, Xu, Veloski, & Christian, 1999). 

60.8% of all students experienced depressive symptoms: 39.3% had mild, 16.1% moderate, 

7.2% severely moderate and 0.2% severe depressive symptoms. The prevalence is 

significantly higher than the highest prevalence found in the literature for both medical (43%) 

and students of other majors (48.2%) (Bayram & Bilgel, 2008; Bunevicius et al., 2008). 

Although there were no significant gender differences in median PHQ-9 scores, the 

prevalence of depressive symptoms was lower in men than in women. Prevalence of 

depressive symptoms was higher in medical (64.8%) than in nursing students (57.3%), with a 
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significant difference in median PHQ-9 score. We will reflect on possible causes for this 

difference later in the discussion. 

Our finding that age weakly positively correlates with Subjective Happiness is consistent with 

results found in the literature. It has been documented that older individuals report higher life 

satisfaction and life quality, although this is also due to a personal situation or history (Horley 

& Lavery, 1995). Most research finds that subjective well-being stays stable over time or even 

increases (Diener, Napa Scollon, & Lucas, 2003).  

In our study, Subjective Happiness most strongly correlated with Emotional Stability 

(r=0.384) and Extraversion (r=0.215). Correlation between traits of Emotional Stability and 

Extraversion with Subjective Happiness and subjective well-being is well established in the 

literature (DeNeve & Cooper, 1998; Furnham & Christoforou, 2007; Furnham & Petrides, 

2003; Kjeldstadli et al., 2006; Steel & Ones, 2002; Vittersø, 2001). Our finding that 

Emotional Stability correlates more strongly with Subjective Happiness than it does with 

Extraversion is in line with some of the previous findings (DeNeve & Cooper, 1998; 

Kjeldstadli et al., 2006; Steel & Ones, 2002) and supports the notion that effect of 

Extraversion on subjective well-being has been overestimated in the past(Vittersø, 2001). 

However, the majority of our sample were medical students. It has been documented that 

medical students exhibit overall higher scores in Extraversion domain (Lievens, Coetsier, De 

Fruyt, & De Maeseneer, 2002) which could diminish the effect of Extraversion in our sample. 

However, there are contradictory findings on this matter (Bunevicius et al., 2008),and it is not 

currently possible to assert that there are personality traits that distinguish medical students 

from students of other majors. Even more so, in our sample of medical and nursing students, 

there has been no significant difference found in the domain of Extraversion. We also found 

that Subjective Happiness weakly correlates with Conscientiousness (r=0.139) which is 

consistent with previous findings (DeNeve & Cooper, 1998; Furnham & Petrides, 2003). 
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Subjective Happiness inversely correlated with PHQ-9 and GAD-7 scores (r= -0.342 and r= -

0.325, respectively), as expected. PHQ-9 and GAD-7 scores most strongly inversely 

correlated with Emotional Stability (r= -0.568 and r= -0.604) respectively, and also with 

Extraversion (r= -0.184 and r= -0.187, respectively). Our resultsare consistent with the 

previous body of research that pinpoints the association of lifetime depressive and anxiety 

disorders with high neuroticism and low extraversion in community samples and student 

population (Bienvenu et al., 2004; Bunevicius et al., 2008; Chioqueta & Stiles, 2005; 

Gramstad, Gjestad, & Haver, 2013; Kotov et al., 2010).  

We also found that Conscientiousness positively correlated with thePHQ-9 score (r=0.226) 

and negatively with theGAD-7 score (r= -0.139). Previous research suggests that low 

Conscientiousness correlates with both anxiety and depressive symptoms (Bunevicius et al., 

2008; Kotov et al., 2010). However, some researchers have suggested that, while 

Conscientiousness may be advantageous in early years of medical training and decreases 

susceptibility to stress, it might be disadvantageous in later years unless the protective effects 

of Extraversion are present (Doherty & Nugent, 2011). This could lead to increased 

susceptibility to stress-related disorders and possibly explain our positive correlation between 

Conscientiousness and PHQ-9 score. 

We found several differences between medical and nursing students in our study. Most 

notably, nursing students had higher Subjective Happiness scores, higher Conscientiousness, 

and somewhat lower Intellect and PHQ-9 scores when compared to medical students. 

There are several possible reasons for higher Subjective Happiness score of nursing students. 

Firstly, the most notable difference between nursing and medical students in our sample is age 

– nursing students were significantly older. As mentioned before, in our study age weakly 

correlated with Subjective Happiness and the previous body of research suggests that older 

people report greater life satisfaction, which could partially explain the difference in 
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Subjective Happiness between the two groups. Secondly, higher Conscientiousness score in 

our group of nursing medical students could also contribute to their higher Subjective 

Happiness. 

Thirdly, medical students scored higher on PHQ-9,and this could also contribute to their 

lower Subjective Happiness, although the difference between groups on PHQ-9 scores was 

very low, and the prevalence of symptoms was very high for both medical (64.8%) and 

nursing students (57.3%).  

There are several possible causes of this. It has been documented that medical students are 

less likely to seek help for their mental health problems (Dahlin & Runeson, 2007). However, 

this phenomenon is not unique to medical students. Reviews of the literature report that 

adolescents, in general, tend not to seek help and that perceived stigma and their self-reliance 

are significant barriers to seeking help for mental health problems (Gulliver et al., 2010). 

Lower Subjective Happiness of medical students and the higher PHQ-9 score could be related 

to their curriculum and overall stressful environment. However, while medical students well-

being is affected by medical training and their life satisfaction decreases during medical 

training (Kjeldstadli et al., 2006), there is no evidence to suggest that medical students 

experience more anxiety or depressive symptoms (Bunevicius et al., 2008), although the 

levels of psychological distress are higher than in the general population (Dyrbye et al., 

2006). Increased stress and decreasing life satisfaction have also been documented in nursing 

students (Deary et al., 2003; Lo, 2002; Warbah et al., 2007). Therefore, it is not possible to 

attribute higher Subjective Happiness to college curriculum or higher prevalence of 

depressive disorders. 

Aside from Conscientiousness, there are no significant differences between the two groups of 

students in other Big-5 personality domains, and therefore it is very unlikely that personality 

traits of students contributed to the differences in Subjective Happiness. While the link 
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between personality traits and subjective well-being has been well established, overall 

personality accounts for only 4-37% of the variance in subjective well-being across several 

studies (DeNeve & Cooper, 1998; Furnham & Christoforou, 2007; Tkach & Lyubomirsky, 

2006). Some studies have shown that other traits, like Emotional Intelligence (EI), can 

account for up to 50% of the variance in well-being (Furnham & Petrides, 2003) and that EI 

and Extraversion are together most important predictors of happiness. Other studies 

emphasize the role of response to stress and coping (Kjeldstadli et al., 2006), some indicating 

that coping strategies account for 56% variance in happiness among students (Tkach & 

Lyubomirsky, 2006). Emotional Intelligence and coping strategies are the factors that could 

account for differences in Subjective Happiness in our sample. However, it seems that EI of 

nursing students is comparable with EI of other groups (Por, Barriball, Fitzpatrick, & Roberts, 

2011). 

Personality is quite important for long-term subjective well-being (DeNeve & Cooper, 1998), 

but it is possible that in medical school settings, especially when conducting cross-sectional 

studies, other, situational factors like stress and coping could be more important. 

In our sample males scored higher on Emotional Stability, Extraversion, and Intellect, while 

females scored higher on Agreeableness. This is consistent with previous findings (Costa, 

Terracciano, & McCrae, 2001). There have been no significant gender differences in 

Subjective Happiness scores which is also consistent with previous findings (Diener & Ryan, 

2009).  

This study has several limitations. Firstly, some possible variables that could have influenced 

the mental health of students were not examined, such as the medical history, emotional 

intelligence, religious beliefs, or levels of stress. The study was done on a specific sample 

that, although adequately represents the sample (response rate >70%), it is still rather small, 

and larger, multi centric studies are required to provide a better overview of the situation.  The 
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personal views of the participants on the topic of their well-being and detailed commentary on 

the difficulties they face would also be valuable. Finally, self-reported questionnaires have a 

limited diagnostic value, and detailed psychiatric interviews are needed to confirm our 

findings. 

 

CONCLUSION 

 

Subjective happiness among students most strongly correlated with emotional stability and 

extraversion, emotional stability showed moderate negative and weak negative correlation 

with GAD-7 and PHQ-9 scores, respectively. This is consistent with previous findings. 

Nursing students scored higher on subjective happiness and in the domain of 

conscientiousness when compared to medical students. Medical students scored higher on 

PHQ-9. Since there was no significant difference in the domains of the Big Five aside from 

conscientiousness, we could not attribute this difference to personality traits. This difference 

could be accounted for by age, conscientiousness, PHQ-9 score and other factors that were 

not measured in this study, like emotional intelligence and strategies for coping with stress. 

Most notable finding in our study was the very high prevalence of both anxiety (54.5%) and 

depressive (60.2%) symptoms among medical and nursing students, higher than in all 

reviewed literature. Although the reported symptoms were mostly mild in intensity, we 

believe that this represents a significant public mental health concern. Appropriate measures 

should be taken to motivate students to seek help for their symptoms and to increase the 

availability of mental health services for students. 
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Table legend 

TABLE 1. Correlations (Spearman's rho) of age, GPA, scores of the Subjective Happiness 

Scale (SHS), the domains of the IPIP Big-5 questionnaire, PHQ-9 (The patient health 

questionnaire-9) and GAD-7 (Generalized Anxiety Disorder-7) scales. (N=562) 

 GPA PHQ-9 GAD-7 SHS Extraversion Agreeableness Conscientiousness Emotional Stability Intellect 

Age -0,218** -0.037* 0.044 0.145* 0.017 -0.081 0.032 0.024 -0.101* 

GPA  -0.072 -0.047 -0.003 0.092* 0.033 0.1307* 0.009 0.101* 

PHQ-9   0.729** -0.342** -0.184** -0.024 0.226** -0.568** 0.034 

GAD-7    -0.325** -0.187** -0.006 -0.139* -0.604** 0.007 

SHS     0.215** 0.030 0.139* 0.384** 0.068 

Extraversion      0.239** 0.144* 0.243** 0.308** 

Agreeableness       0.271** 0.066 0.353** 

Conscientiousness        0.290** 0.219** 

Emotional Stability         0.090 

*p<0.05, Spearman's rho 

**p<0.01, Spearman's rho 

 

TABLE 2. Medians and Interquartile ranges of the students’ GPAs, scores of the Subjective 

Happiness Scale (SHS), the domains of the IPIP Big-5 questionnaire, PHQ-9 (The 
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patient health questionnaire-9) and GAD-7 (Generalized Anxiety Disorder-7) scales 

and the gender-related differences (N=562). 

 

 Male Female All students  

Variable Median (IQR) p-value* 

GPA 4 (3.9-4.5) 4 (4-4.37) 4 (3.9-4.4) 0.310 

Happiness 18 (16-20) 16 (16-20) 18 (16-20) 0.920 

PHQ-9 6 (3-9.5) 6 (4-10) 6 (3-10) 0.249 

GAD-7 4 (2-8) 5 (3-8) 5 (3-8) 0.022 

Extraversion 34 (30-39) 33 (29-37) 33 (29-38) 0.040 

Agreeableness 37 (31.5-40) 39 (35-42.5) 38 (34-42) <0.001 

Conscientiousness 36 (31-41) 37 (32-41) 36 (32-41) 0.377 

Emotional Stability 34 (29-39) 32 (28-36) 32 (28-37) <0.001 

Intellect 37 (33-41) 35 (32-40) 36 (32-40) 0.021 

*Mann-Whitney Test 
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TABLE 3. The frequencies and percentages of the categories of depressive and anxiety 

symptoms according to the GAD-7 (Generalized Anxiety Disorder-7) and PHQ-9 (The patient 

health questionnaire-9) questionnaires. Groups are divided by gender and by university major 

- medicine (MD) and nursing (RN). (N=562). 

 n(%) 

Males Females MD RN Total 

GAD-7 

Low anxiety 88 (52.4) 157 (42.4) 179 (46) 66 (44.3) 245 (45.5) 

Mild anxiety 58 (34.5) 156 (42.2) 
152 

(39.1) 
62 (41.6) 214 (39.8) 

Moderate anxiety 21 (12.5) 47 (12.7) 49 (12.6) 19 (12.8) 68 (12.6) 

Severe anxiety 1 (0.6) 10 (2.7) 9 (2.3) 2 (1.3) 11 (2) 

PHQ-9 

Low levels of 

depressive 

symptoms 

70 (41.4) 133 (35.4) 
139 

(35.2) 
64 (42.7) 203 (37.2) 

Mild depressive 

symptoms 
60 (35.5) 154 (41) 158 (40) 56 (37.3) 214 (39.3) 

Moderate 

depressive 

symptoms 

30 (17.8) 58 (15.4) 67 (17) 21 (14) 88 (16.1) 

moderately severe 

depressive 

symptoms 

9 (5.3) 30 (8) 31 (7.8) 8 (5.3) 39 (7.2) 

Severe depressive 

symptoms 
0 1 (0.3) 0 1 (0.7) 1 (0.2) 

  

 

 

Figure legend 
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FIGURE 1. Medical (MD) and Nursing (RN) Students' scores on the Subjective Happiness 

Scale, the domains of the IPIP Big-5 questionnaire, PHQ-9 (The patient health questionnaire-

9) and GAD-7 (Generalized Anxiety Disorder-7) scales, and the differences between the 

groups. (N=562) 

 

 

0

5

10

15

20

25

30

35

40

45

50

M
e

d
ia

n
 a

n
d

 IQ
 R

an
ge

MD

RN

**

**
******

**

**p<0.005, Mann-Whitney Test
*** p<0.001, Mann-Whitney Test



Prilog 2. Milić J, Milić Vranješ I, Krajina I, Heffer M, Škrlec I. Circadian Typology and 

Personality Dimensions of Croatian Students of Health-Related University Majors. Int J 

Environ Res Public Health. 2020;17(13):4794.  



International  Journal  of

Environmental Research

and Public Health

Article

Circadian Typology and Personality Dimensions of
Croatian Students of Health-Related
University Majors
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Abstract: The aim of this study was to determine the relationship between circadian preferences and
personality dimensions among 712 students of three different majors from the Faculty of Medicine,
Osijek: medical students (MD), nursing students (RN) and medical laboratory diagnostics students
(MLD). For the measurement of personality dimensions, the IPIP50 Big-Five questionnaire was
used. The circadian preference of students was assessed using the reduced morningness-eveningness
questionnaire (rMEQ). Several significant results were observed and there was a significant difference
in circadian preference among the three tested groups, with RN students scoring highest on the
morningness scale and MLD students scoring the lowest. RN students scored significantly higher on
agreeableness and conscientiousness than the other two groups. On the other hand, MD students
scored higher on intellect than the MLD students. MLD students scored the lowest on emotional
stability scales. Morning type students had higher conscientiousness and emotional stability scores.
These results imply that circadian preference and personality traits are crucial elements of medical
professionals’ wellbeing. With this paper, we would like to raise awareness about common personality
traits and adherence to certain circadian orientations in medical professionals as a motivation to
introduce a more flexible view towards strict time and task divisions in everyday practice.

Keywords: morningness-eveningness; chronobiology; medical students; university students; Big-Five

1. Introduction

Students differ in their biological rhythms, such as wake time, bedtime or time at which they feel
at their best [1,2]. Circadian rhythms show many physiological processes with the most prominent
circadian rhythms in mammals being sleep and waking. Physiological rhythms are also seen in
core body temperature, secretion of hormones such as cortisol and melatonin and activity of many
organ systems. The suprachiasmatic nucleus (SCN) is the central pacemaker or the master clock
in mammals [3]. Circadian preference shows substantial differences in biological and behavioral
parameters [1,2]. In the concept of circadian preference, individuals may be classified in one of three
chronotypes: morning, neither and evening type [4]. About 60% of the adult population is classified
as neither type, while 40% are in one of the two extreme groups [1]. Studies show that most medical
students (52.6% to 67.2%) are neither type [5–7], which is similar to the adult population.
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For the understanding of the relationships between circadian rhythms and behavior, in the
past, research on personality has been conducted using different questionnaires and morningness
measures [8,9]. The International Personality Item Pool Five-Factor model (IPIP Big-Five) has five
broad dimensions: extraversion, agreeableness, conscientiousness, emotional stability and intellect [10].
The dimensions of the IPIP Big-Five model have proved crucial in predicting achievements in life,
especially educational and academic success [11]. Previous studies have reported an association
between personality dimensions and a wide range of mental problems. Lower emotional stability is
associated with anxiety, depression and other negative emotions [11–16], while higher extroversion
protects against depressive symptoms [16,17]. Circadian preference has been considered a potential
intervening factor in affective and other minor psychiatric disorders [18] and chronotype has been
found to correlate with some personality dimensions [19]. Studies show that evening preference is
associated with impulsivity, more depressive symptoms and possible psychiatric diseases [18–21]. In the
literature are many inconsistent results regarding the correlation between circadian preference and
personality dimensions. Meta-analyses results show that morningness is related to conscientiousness
and, in a smaller degree, to agreeableness [19,22–24], while extraversion and intellect are related to
eveningness [22,23]. Low emotional stability scores, associated with evening types, might indicate a
tendency for frustration, emotional instability and depression [12,16]. Jackson and Gerard proposed
that conscientiousness is the personality dimension that best distinguishes diurnal types [25]. The link
between circadian rhythm and personality is a potential common neurobiological model because
serotonin is implicated in both control of circadian rhythm as well as an individual’s psychological
state. Serotonergic inputs to the SCN adjust the entrainment of circadian rhythms to light and also
regulate activity-induced shifts in the circadian rhythm [26,27] and personality [28].

The majority of the conducted research is based on a single student population, such as
medical students or psychology students, and all the studies analyze the influence of personality
dimensions on circadian preference or vice versa. No studies compare personality dimensions and
morningness-eveningness orientation between physicians, nurses and laboratory assistants. Circadian
preferences and personality differences, which could relate to students’ future jobs, might be present
between students from distinct study programs as early as in student age. Circadian preferences change
with age, while personality dimensions are relatively stable throughout time [29]. Different types of
people choose different study programs that differ from each other due to workload and schedule.
It is considered that medical students have more study materials and less free time. This information
raises interest into whether medical students have morning preferences or are more evening-orientated,
compared to other study programs, and how medical professionals differ in personality dimensions.
Students’ lectures are usually held in the morning and this could lead to sleep deprivation. Previous
research at our faculty has shown that over 50% of students are depressed [16]. Determining students’
circadian preferences might help us assess their schedule, whether it fits their habits or should be
changed. Furthermore, assessing personality dimensions between different majors could be useful
in the evaluation of which personality traits contribute to the later chronotype and whether those
personality traits might contribute to affective disorders. It is well known that neuroticism (e.g., low
emotional stability) leads to affective disorders [15,18]. Medical students (MD), nursing students (RN)
and medical laboratory diagnostics students (MLD) were analyzed separately because these three
groups differ in many respects. We expect MD to be more ambitious and emotionally more stable than
other students. RN would be more sensitive and perhaps more extroverted. This difference can be
reflected in the circadian preferences and, consequently, in possible affective disorders.

The aim of the study was to investigate the relationship between the students’ major and
personality dimensions on the one hand and circadian preferences on the other. Furthermore, the aim
was to study the relationship between circadian preference and personality dimensions in students of
different majors. To the authors’ knowledge, rMEQ has not been used in research in Croatia to this
point. The further aim was to assess the psychometric reliability of the instrument in the population
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of students from biomedical studies. In this case, medical doctors, nursing students and medical
laboratory diagnostic students from the Faculty of Medicine, Osijek, Croatia.

2. Participants and Methods

2.1. Participants

A cross-sectional study was conducted from 7 January to 15 June 2016, on 944 students from
the Faculty of Medicine Osijek, Croatia. Out of these, 712 students (201 males) completed the survey
(the response rate was 75.43%). All participants were anonymous and unpaid volunteers, asked to fill
in the questionnaire after lectures in person and all gave their written informed consent before inclusion
in the study. All students enrolled in 2015/2016 were involved in the research, which includes students
of all study years. Inclusion criteria: medical, nursing and medical laboratory diagnostics students
present at class on the day of data collection. There were no specific exclusion criteria. The average
age of the participants was 22.93 ± 5.88. Participants were divided into three groups, based on their
major: (1) medical students (MD, n = 407 (150 males), age 21.63 ± 2.06 yrs), (2) nursing students (RN,
n = 155 (23 males), age 26.79 ± 8.94 yrs), and (3) medical laboratory diagnostics students (MLD, n = 150
(28 males), age 22.53 ± 7.17 yrs). Students were grouped in those three groups to compare whether
there is any difference between different healthcare professions concerning personality dimensions and
morningness-evenings orientation. The study was approved by the Ethical Committee of the Faculty
of Medicine Osijek (Number 2158-61-07-15-77). The present study was conducted according to the
Declaration of Helsinki and its amendments.

2.2. Questionnaires

Students were asked to fill in a questionnaire consisting of three parts. In the first part, they were
asked about their socio-demographic and academic characteristics.

The second part consisted of the reduced morningness-eveningness questionnaire (rMEQ).
The MEQ was developed by Horne and Östberg and is the most widely used morningness measure [4].
Adan and Almirall developed the reduced MEQ (rMEQ) [30]. This scale contains five items, and
the correlation between the rMEQ and the MEQ ranges from satisfactory to excellent (0.69–0.90) [1].
The total rMEQ score, obtained by summing the scores of each question, ranges from 4 to 25, with higher
rMEQ scores indicating a morningness preference. We used the cut-offs as suggested by Adan and
Almirall [30] to divide our sample into three circadian groups (morning types, neither types and
evening types). In this study, the questions of the rMEQ were drawn from a Croatian translation of the
MEQ [31] previously used in similar research [8].

In the third part, students were questioned about their characteristic traits using the International
Personality Item Pool Five-Factor questionnaire (IPIP Big-5). The IPIP was created by Goldberg for
the development of advanced measures of personality traits and other individual differences [32].
We measured personality traits with the Croatian version of the questionnaire IPIP Big-Five with
50 items (short version) [33]. Participants were asked to read each of the 50 items and then rate how
well they believed it described them on a 5-point rating scale ranging from 1 (very inaccurate) to 5 (very
accurate) as in the original instrument [32]. This scale was used for several reasons: there is a scarcity
of validated psychological instruments in Croatian when compared to larger countries; this instrument
is open access and proved useful in similar research on students [16]; it contains 50 questions which
makes it large enough to provide good internal validity, but is short enough to be useful in large
cross-sectional studies; it has good psychometrical properties [34]. In the original American sample
the Cronbach alpha scores were as follows: extraversion 0.87, agreeableness 0.82, conscientiousness
0.79, emotional stability 0.86, and intellect/imagination 0.84; the validated Croatian instrument had
similar Cronbach alpha scores: 0.87, 0.79, 0.81, 0.88, and 0.79 [33].
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2.3. Statistical Analyses

Cronbach alpha scores were calculated to assess the reliability of the instruments. The dimension
reduction was performed using a principal component analysis (PCA). A Kolmogorov–Smirnov
test was used to assess the normality of the data distribution. IPIP Big-Five and rMEQ variables
deviated from a normal distribution, but due to the large sample size, it was possible to use parametric
tests. Numerical data were described as means and standard deviations (SD). To compare the means
of two or more independent groups, a t-test and one-way ANOVA tests were used, respectively.
Effect sizes were calculated using the formulas suggested by Tomczak and Tomczak [35] and Fritz
et al. [36]. Even though the distribution deviated from normal, the large sample size allowed for the
use of analyses of covariance (ANCOVA) considering the total score of each dimension of the IPIP
Big-Five and rMEQ score as a dependent variables and taking study majors as factor, while age was
considered as a covariate to control for possible effects. The partial eta-squared (ηp

2) was obtained as a
measure of effect size, and the observed statistical power for significant effects was >0.90. Correlation
between variables was determined using the Pearson’s rank-order correlation coefficient. p < 0.05
was considered statistically significant, and all values were adjusted for multiple testing, according to
Bonferroni. The analysis was conducted using SPSS software (ver. 16.0, SPSS Inc., Chicago, IL, USA).

3. Results

3.1. Reliability of IPIP 50 Big Five and rMEQ

The Cronbach alpha for the rMEQ in the total sample was 0.638. Detailed information on corrected
item-total correlations, alpha if items deleted and factor loadings of the items of the Croatian rMEQ are
presented in Table 1. Inter-item correlations of the items of the Croatian rMEQ are presented in Table 2.

Table 1. Item means and standard deviations, corrected item-total correlations, alpha if items deleted
and factor loadings of the items of the Croatian rMEQ (n = 712).

Item Mean ± SD Corrected Item-Total Correlations Alpha If Item Deleted Factor Loadings

1. Considering only your own “feeling best” rhythm, at what time would you get up if you were entirely free to plan
your day?

2.87 ± 0.87 0.502 0.557 0.743
2. During the first half-hour after having woken in the morning, how tired do you feel?

2.29 ± 0.76 0.357 0.611 0.607
3. At what time in the evening do you feel tired and as a result in need of sleep?

2.76 ± 1.46 0.244 0.673 0.388
4. At what time of the day do you think that you reach your “feeling best” peak?

2.70 ± 0.79 0.536 0.554 0.755
5. One hears about “morning” and “evening” types of people. Which one of these do you consider yourself to be?

2.69 ± 1.83 0.577 0.490 0.816

Table 2. Inter-item correlations of the items of the Croatian rMEQ (n = 712).

Variable Item 2 Item 3 Item 4 Item 5

Item 1 0.360 0.164 0.397 0.477
Item 2 0.073 0.295 0.338
Item 3 0.182 0.251
Item 4 0.543

Cronbach alphas for the subscales of the IPIP Big-5 were as follows: extraversion 0.82, agreeableness
0.73, conscientiousness 0.71, emotional stability 0.86, intelligence 0.77.

The results from the principal component analysis (PCA) showed a single factor solution of the
rMEQ scale, Eigenvalue 2.308, that explained 46.17% of the variance. The Kaiser–Meyer–Olkin (KMO)
test showed acceptable sampling adequacy (0.750) with an approximated Chi-Square 641.875. Bartlett’s
test showed no redundancy (p < 0.001, df 10).
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3.2. IPIP 50 Big-Five and rMEQ Related Differences between Different Majors

Several significant differences were found between the students of different majors (Table 3).
There was a significant age difference between the groups (p < 0.001, one-way ANOVA, F (2) = 49.23,
η2 = 0.12). Nursing students were significantly older than MD students (p < 0.001, t-test, t (558) = 10.93,
Cohen’s d = 1.04), and MLD students (p < 0.001, t-test, t (301) = 4.56, Cohen’s d = 0.53). MLD students
were significantly older than MD students (p < 0.001, t-test, t (555) = 2.29, Cohen’s d = 0.22).

Table 3. Descriptive statistics of the reduced Morningness-eveningness questionnaire (rMEQ) and the
domains of the IPIP 50 Big-Five questionnaire and the differences between the groups (n = 712).

Variable
MD RN MLD

All Students ANOVA *
n = 407 n = 155 n = 150

Mean ± SD Mean ± SD Mean ± SD Mean ± SD F p-Value η2

Age 21.63 ± 2.1 26.79 ± 8.94 22.53 ± 7.17 22.93 ± 5.88 49.23 <0.001 0.12
rMEQ 13.23 ± 4.1 14.47 ± 3.13 12.35 ± 3.89 13.32 ± 3.89 11.84 <0.001 0.03
Extraversion 33.14 ± 6.69 33.62 ± 5.56 32.15 ± 6.52 33.04 ± 6.44 2.12 0.121 0.01
Agreeableness 37.66 ± 6.35 38.68 ± 5.12 36.93 ± 5.72 37.73 ± 5.99 3.32 0.037 0.01
Conscientiousness 35.49 ± 6.75 37.53 ± 5.49 35.24 ± 5.88 35.89 ± 6.37 6.78 0.001 0.02
Emotional
Stability 32.16 ± 7.49 32.45 ± 6.06 29.81 ± 6.83 31.73 ± 7.13 7.09 0.001 0.02

Intellect 36.84 ± 5.46 35.27 ± 5.49 35.39 ± 5.28 36.19 ± 5.47 6.77 0.001 0.02

MD–medical students; RN–nursing students; MLD–medical laboratory diagnostics students; SD–standard deviation;
* one-way ANOVA df 2, 711.

As it can be seen in Table 3, RN students scored higher than MD students (p = 0.001, t-test, t (560)
= 3.45, Cohen’s d = 0.33), and the MLD students (p < 0.001, t-test, t (303) = 5.24, Cohen’s d = 0.60) on
the rMEQ and the MD students scored higher than the MLD students (p = 0.023, t-test, t (555) = 2.28,
Cohen’s d = 0.22).

MD students scored significantly lower than RN students on the conscientiousness subscale
(p = 0.001, t-test, t (560) = 3.35, Cohen’s d = 0.32) but scored higher on the intellect subscale (p = 0.002,
t-test, t (560) = 3.05, Cohen’s d = 0.29). MD students also scored significantly higher on both the intellect
(p = 0.005, t-test, t (555) = 2.79, Cohen’s d = 0.27) and emotional stability subscales when compared
with the MLD students (p = 0.001, t-test, t (555) = 3.36, Cohen’s d = 0.32). Nursing students scored
significantly higher on the extraversion (p = 0.035, t-test, t (303) = 2.12, Cohen’s d = 0.24), agreeableness
(p = 0.005, t-test, t (303) = 2.81, Cohen’s d = 0.32), conscientiousness (p = 0.001, t-test, t (303) = 3.51,
Cohen’s d = 0.40) and the emotional stability scale (p < 0.001, t-test, t (303) = 3.57, Cohen’s d = 0.41)
than the MLD students (Figure 1).

An ANCOVA showed that nursing students presented higher average scores in agreeableness
(F(2706) = 4.356; p = 0.013; ηp

2 = 0.012), and conscientiousness (F(2706) = 7.428; p < 0.001; ηp
2 = 0.021),

while MLD students had the lowest score in emotional stability (F(2706) = 7.316; p < 0.001; ηp
2 = 0.02).

MD students had the highest score in intellect dimension (F(2706) = 3.575; p = 0.029; ηp
2 = 0.01).

Post-hoc comparisons between students’ major groups for personality dimensions indicated that the
RN students had a significantly higher agreeableness score when compared with MLD (2.04, p = 0.012).
Furthermore, RN students had a significantly higher conscientiousness score when compared with
the MD (2.29, p < 0.001) and MLD students (2.52, p = 0.002). MLD students had a significantly lower
emotional stability score when compared with MD (−2.33, p = 0.002) and RN students (−2.80, p = 0.003).
MD students had a significantly higher intellect score compared to MLD (1.31, p = 0.033).
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Figure 1. Personality dimensions of IPIP Big-Five (mean ± SD) within different majors (ANCOVA 
analysis, adjusted for age). E–extraversion; A–agreeableness; C–conscientiousness; ES–emotional 
stability; I–intellect; MD–medical students; RN–nursing students; MLD–medical laboratory 
diagnostics students; * p < 0.05; ** p < 0.001. n = 712. 
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The distribution of students’ circadian preferences was 86 in the morning type (12.1%), 406 for
neither type (57.2%) and 218 in the evening type (30.7%). Table 4 shows the distribution of circadian
preference (rMEQ) and descriptive statistics (mean ± standard deviation) between the different majors.
There was a significant difference in circadian preferences (F(2706) = 7.210; p < 0.001; ηp

2 = 0.02) between
different majors while adjusting for age (ANCOVA). Post-hoc comparison between different majors and
circadian preferences indicated that the MLD students had a significantly lower score when compared
with MD (−0.96, p = 0.025) and RN students (−1.69, p = 0.001). There was no difference between MD
and RN students (−0.73, p = 0.176) on circadian preference.

Table 4. Distribution and descriptive statistics of morningness-eveningness orientation (rMEQ)
according to gender and within the different majors (n = 712).

Variable
Morning Type Neither Type Evening Type

n (%) Mean ± SD n (%) Mean ± SD n (%) Mean ± SD

MD (n = 406) 48 (11.8) 20.1 ± 3.4 223 (54.9) 14.5 ± 1.1 135 (33.3) 8.9 ± 1.8
RN (n = 155) 26 (16.8) 19.6 ± 1.7 104 (67.1) 14.4 ± 1.1 25 (16.1) 10.2 ± 0.9
MLD (n = 149) 12 (8.1) 19.4 ± 0.8 79 (53) 14.3 ± 1.2 58 (38.9) 8.4 ± 2.0

MD–medical students; RN–nursing students; MLD–medical laboratory diagnostics students; SD–standard deviation.

Gender-related differences can be seen in Tables S1 and S2 (Supplementary Material). There was
no difference between gender and rMEQ (t (710) = 0.30, p = 0.764). Men’s lower scores in agreeableness
were observed in the evening type group, while in the neither type and the morning type groups no
significant differences between men and women were observed.

3.3. Relationship of IPIP 50 Big-Five and rMEQ

Correlations between the rMEQ and IPIP Big-Five can be seen in Table 5. Circadian preference
positively correlated with age (r = 0.178, p < 0.01). Further, circadian preference positively correlated
with some of the personality dimensions, i.e., conscientiousness (r = 0.232, p < 0.01), and emotional
stability (r = 0.133, p < 0.01), which indicates that more morning-oriented students are more responsible
and emotionally stable.
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Table 5. Correlations (Pearson’s r) of age, reduced morningness-eveningness (rMEQ), and the domains
of the IPIP 50 Big-Five questionnaire (n = 712).

Variable rMEQ Extraversion Agreeableness Conscientiousness Emotional Stability Intellect

Age 0.178 * −0.032 −0.040 0.022 −0.006 −0.179 *
rMEQ −0.033 0.012 0.232 * 0.133 * −0.031
Extraversion 0.265 * 0.160 * 0.237 * 0.289 *
Agreeableness 0.317 * 0.012 0.308 *
Conscientiousness 0.280 * 0.224 *
Emotional
Stability 0.067

* p < 0.01; Pearson’s r.

Table 6 shows descriptive statistics of the domains of the IPIP 50 Big-Five questionnaire according
to morningness-eveningness orientation.

Table 6. Descriptive statistics (mean ± SD) of the IPIP 50 Big-Five questionnaire domains according to
the reduced morningness-eveningness questionnaire (rMEQ).

IPIP 50
rMEQ ANOVA *

Morning Type Neither Type Evening Type
F p-Value η2

n = 86 n = 406 n = 218

Extraversion 32.7 ± 7.3 32.9 ± 5.9 33.4 ± 6.9 0.44 0.643 <0.01
Agreeableness 37.7 ± 5.7 37.9 ± 5.5 37.4 ± 6.9 0.67 0.499 <0.01
Conscientiousness 37.4 ± 6.5 36.8 ± 5.8 33.5 ± 6.7 24.39 <0.001 0.06
Emotional Stability 33.4 ± 6.9 32.2 ± 6.9 30.2 ± 7.5 8.31 <0.001 0.02
Intellect 36.0 ± 6.1 35.9 ± 5.2 36.7 ± 5.7 1.42 0.241 <0.01

SD-standard deviation; * one-way ANOVA df 2, 711.

Morningness-eveningness orientation (rMEQ) presented significant differences in the ANCOVA
for the dimensions conscientiousness (F(2706) = 24.573; p < 0.0001; ηp

2 = 0.065) and emotional stability
(F(2706) = 8.703; p < 0.0001; ηp

2 = 0.024). Post-hoc comparisons between circadian typology groups
indicated that the evening type had a significantly lower conscientiousness score when compared
with neither type (−3.42, p < 0.0001) and morning type (−4.04, p < 0.0001). Also, evening type had
a significantly lower emotional stability score when compared with neither type (−2.06, p = 0.002)
and morning type (−3.29, p = 0.001). Higher morningness scores corresponded to higher scores of
conscientiousness and emotional stability (Figure 2).
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4. Discussion

This study utilized the IPIP 50 Big-Five model and the rMEQ to examine links between personality
and individual differences in circadian rhythm among three groups of students, based on their major,
as well as the psychometric reliability of the rMEQ and IPIP Big-Five in the population of students
from biomedical studies.

The psychometric properties of the Croatian rMEQ in this study sample are modest (Cronbach
alpha 0.638). It should be noted, however, that the results are not drastically different from the scales
translated into other languages, where the alpha is usually around 0.7 [37], which is decent considering
the short length of the scale. One possible reason can be found when observing inter-item correlations
and factor loadings. It can be observed that Item 3 correlated the worst with the other items (Table 2)
and it had the lowest factor loading (0.388, Table 1). The English formulation of the item is: “At what
time in the evening do you feel tired and as a result in need of sleep?” It is possible that biomedical
students have a habit of going to bed later than their bodies would normally require, and that the
force of habit makes them biased when answering this item. This might indicate that this instrument
is not ideal for this population of students, and more studies should be therefore performed in the
general population. To the authors’ knowledge, no other research has been done in Croatia using the
rMEQ. A validation study of the Slovenian MEQ showed that the results are similar to the findings
from previous studies. Even with a much smaller number of participants in the Slovenian study,
MEQ was useful for measuring morningness-eveningness orientation [38]. Circadian preferences
correlated with other psychological constructs in several studies focused on Eysenck’s personality
dimensions [12,27,39]. The IPIP Big-five is a reliable measure that shows high sensitivity in determining
students’ personality dimensions, and the internal reliability for the present sample is high (Cronbach’s
α = 0.77).

The distribution between chronotypes is similar to that found in literature [5,6], with 52.7–63%
of our students belonging to neither type. However, we found differences between the majors, with
RN students having a similar distribution of morning and evening types, and a larger proportion of
students adhering to neither type. In contrast, MD and MLD students had one third to two-fifths of
students adhering to evening type, compared to about 10% of students adhering to morning types.
A possible explanation is that RN students are older than MD and MLD students, so they showed a
tendency to move from evening to morning type. Age might have some impact on the morningness
level of RN students, since it has been shown that people become more morning-oriented as they
age [40]. In our study, RN students were 1.02 standard deviations older than MD students which
represents a difference of 5 years. Statistical significance of the correlation between morningness and
age means that those who were older scored higher on morningness. RN students were the oldest and
had the highest score on morningness in the study, which is similar to the results of Muro et al. [9].
Due to the fact that nurses in Croatia work alternating day and night 12-h shifts, the greater percentage
of neither type rhythm might be a favorable predisposition for their future professional working
schedule, whereas they could have a greater problem adapting to these alternating shifts if they
belonged to one of the extreme circadian groups. For instance, it has been shown that evening-oriented
shift nurses have poorer subjective sleep quality, which can cause issues as daytime sleepiness [41],
therefore leading to chronic fatigue. Furthermore, since the regular working shifts of physicians are 8-h
shifts starting in the morning, this could be a reason for struggle and poorer working performance in
their future professional life. This could be also applied to medical laboratory professionals. However,
greater eveningness might be favorable for future physicians in the perspective of 24-h shifts, which
physicians work several times monthly, where a more morning-oriented person probably might feel
too tired to properly deal with medical emergencies with enough mental concentration.

The IPIP Big-Five results showed that MD students scored higher on emotional stability and
intellect than the MLD students, so they tended to be calmer and more relaxed compared to MLD
students. They do not react with intense emotions and have intellectual and artistic interests [14].
The results showed that MLD students had low extraversion scores, which might be an indicator
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of emotional vulnerability to anxiety disorders [42]. When associated with low emotional stability,
this might predict obsessive-compulsive traits, an aspect more commonly seen in evening types [12].
In this study, MLD students had the lowest score on extraversion and emotional stability, and were more
evening-oriented, so they might be at risk for affective disorders. On the other hand, agreeableness
presents self-control regarding disciplined aspirations toward goals and strict adherence to personal
principles [43]. A high score on agreeableness is marked by kindness, caring and sympathy [14]. These
are traits often desired in nursing professionals and that is in concordance with our results where RN
students had the highest scores. Lastly, conscientiousness is a significant predictor of various aspects
of work performance [11]. RN students had the highest score on conscientiousness, which implies that
they could be more reliable, well-organized, responsible and hard-working [14].

Authors have suggested a link between agreeableness, conscientiousness and morningness.
The possible explanation of the connection between personality and morningness may lay in
neurochemistry, as serotonin is strongly involved in the modulation of circadian preferences and
serotonergic differences influence both circadian preferences and personality [28]. Another possible
explanation is that circadian preference and the Big-Five model of personality have a genetic basis [27,28].
Results showed that conscientious students were more morning-oriented. This result is relevant,
even though it might be known that conscientious students are probably more likely to spend more
time studying. Since biomedical disciplines have a very demanding workload, students are often
forced to study at night, which can have detrimental consequences on individuals naturally inclined
to go to bed early. The authors’ previous research found that almost 30% of MD students showed
excessive sleepiness and only 21.7% of students slept 8 h or more at night, which is the amount of
sleep recommended to adult individuals by the WHO to recover from physical and psychological
fatigue [41,44]. On the other hand, emotionally unstable students were more evening-oriented, which
was also found in certain studies [19,20]. It is interesting that MD students were shown to be more stable
than RN students, especially since greater morningness was found to correlate to emotional stability
and RN students were more morning-oriented compared to MD students. This may also indicate that in
the case of MD students, the evening orientation could be due to circadian misalignment. It is possible
that MD students tend to be more evening types than their peers, and since their workload is greater,
this can also impact their wellbeing. Morningness-eveningness orientation should be considered as a
significant risk factor for burnout, as observed in evening types [45]. Furthermore, evening-oriented
individuals tend to have more depressive symptoms, as well as cognitive and behavioral problems,
experiencing hyperactivity, attention deficit and tending towards impulsivity [21,46]. Circadian
preferences are associated with emotional stability and affective disorders, which is particularly evident
in medical students [16]. In the present study, it was MLD students who had such results of low
emotional stability and evening orientation. In a prior research at our school, more than half of students
showed some level of depressive symptoms [16]; we find these results alarming. Sleep deprivation
caused in part by early classes and nights spent studying might have a causative role. It is considered
that individual differences in serotonergic function are a primary source of stability as a trait [19].

The association of chronotype and personality in a broad social context might help to explain
social influences on circadian preference and human personality traits more clearly [47]. The effects
of circadian preferences on cognitive function may be small but are worthy of further consideration.
Personality characteristics of the evening-type and early-morning-type of people entail different
vulnerability to risky and addictive behaviors such as smoking, drugs and alcohol [48]. It is important
to mention that age is a variable that significantly influences circadian preferences [19], which is
observed in our study.

Our study showed gender differences in personality dimensions, in agreement with other
research [11,18,49,50]; female students scored lower than males on the emotional stability and higher
on the agreeableness scale. However, gender-related differences were not found in the extraversion
and conscientiousness scale, and this is in accordance with the results obtained by Prat and Adan [18].
Personality dimensions are gender-related and could be used to assess risk or protect mental health
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based on gender [39]. In the literature, gender analyses of circadian preferences are inconsistent. In this
study, no difference between gender and circadian preference was found, as was the case in the study
of Prat and Adan [18], even though differences have been found in a study on adolescents [8], in a
study with a much larger sample [51] or with the use of meta-analytic procedures [52].

Our study has several limitations. First, we assessed the relationship between university students
of different majors and IPIP50 Big-five model and rMEQ. These subjects most likely have different
characteristics compared to general population samples, such as particular cultural backgrounds or
socio-economic status, as well as some control over their daily schedules. Furthermore, the sample
was biased toward women, which is a result from the student body consisting dominantly of female
students. Furthermore, the sample was biased toward MD students because they represent the majority
of enrolled students. Students were not tested on other variables which might have proven useful,
such as sleep quality, sleep duration, average time spent studying, depression, anxiety or perfectionism,
and these variables should be assessed in future research.

5. Conclusions

This research contributes to the knowledge about the relationship between circadian preferences
and personality among students of health-related university majors. This is especially relevant to
Croatia, where little research has been done on the topic of circadian typology. Chronobiology is often
an ignored topic by medical professionals. However, working at top performance often comes as a
privilege, and many who work in the medical branches cannot afford it. For a vast number of medical
professionals, the medical systems, with inflexible shifts and unexpected emergency duty calls, are a
constant source of frustration and anxiety, thereby undermining their professional success [21,41]. Just
as chronobiology is mostly not acknowledged in the professional life of physicians, medical laboratory
professionals and nurses, it also rarely becomes appreciated as a source of potential threat for the mental
and metabolic health of patients. The results indicated that MD students are the most imaginative,
while RN students were the most caring and responsible students. Further, RN students were the
most morning-oriented, while MLD students were more shy and evening-oriented than other groups.
According to the present study, MLD students might be at risk of developing affective disorders.
These results suggest that circadian preference and personality traits are essential components of the
well-being of many medical professionals [53]. With this research, we would like to raise awareness
about common personality traits and adherence to certain circadian preferences in medical students
to have data for later comparisons and considerations about the timetables for classes, i.e., if most of
the students are evening types, classes should be put later in the day, and not in the early morning.
Early classes may lead to sleep deprivation and affective disorders, already highly prevalent in this
population [16]. Data on the chronotypes of future medical professionals are appealing because they
could be compared to those of skilled medical professionals, after they start working shifts, to see if
their chronotypes change after they enter the workforce. It is possible to investigate the relationship
between personality dimensions among skilled medical professionals to see how it differs from the
data obtained in this research on the student population.

Psychometric analysis of the Croatian version of the rMEQ showed mediocre results, and additional
tests are warranted to assess its reliability in the general population. Future research should compare
the dimensions of personality dimensions and morningness-eveningness orientation in employees
who completed these different majors.
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Table S1: Distribution and descriptive statistics of morningness-eveningness orientation (rMEQ) according to
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Abstract

Background: The most crucial decision in the physician’s career after graduation is undoubtedly the choice of
specialization. It is conditioned by many factors such as intellectual challenges, clinical experience, economic and
social influences. The aim of this study was to determine whether personality traits affect the choice of medical
specialty at the University of Osijek, Croatia.

Methods: This cross-sectional study included a total of 407 medical students. To assess the personality traits, the
IPIP Big-Five questionnaire was used.

Results: There were no differences in four of the five personality traits of the Big-Five questionnaire when comparing
the groups based on their specialty preference: extroversion, agreeableness, conscientiousness, and emotional stability.
A significant difference was found for openness to experience (intellect/imagination) trait, where students who
preferred psychiatry specialties achieved the highest score, and those who chose public health specialties scored the
lowest. We observed no significant effect between gender and specialty preference based on personality traits.

Conclusions: We could not attribute the differences in personality traits to specialty preference. Medical students with
higher scores on agreeableness and openness (intellect/imagination) scales were more inclined to psychiatric specialties,
and more conscientiousness students preferred the anesthesiology and emergency medicine specialties. Even if variations
in personality traits do not exist across different specialties, many other factors influence specialty preference.

Keywords: Big-five, Medical students, Personality, Preference, Specialty

Background
The most crucial decision in the physician’s career after
graduation is undoubtedly the choice of specialization. It
is conditioned by many factors such as intellectual chal-
lenges, the possibility of professional progress, the
organization of working time, salary level, but primarily
the personality of a physician who makes such a decision
[1–3]. Other factors which contribute to choosing a spe-
cific medical specialty are gender, economic status,

clinical experience, family influence, lifestyle [4–6], and
intention to work in the city [7]. Factors such as per-
sonal interests and controlled lifestyle are more import-
ant than traditional motives such as prestige and length
of specialization [8]. Students are forced to decide early,
usually after less than a year of short exposure to spe-
cialties during internships in a clinical setting [2]. They
do not have enough experience and insights into the life
and work of physicians or any specialist [2].
In European countries, including Croatia, there is a

growing interest in specializations with the possibility to
control one’s lifestyle. This group of specialties includes
dermatology, psychiatry, radiology, ophthalmology, oto-
rhinolaryngology, neurology, and pathology. On the other
hand, on specific specializations such as anesthesiology,
young doctors decide because there is too much interest
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in the specializations that were at the top of their priorities
[1, 3].
Gender also influences the choice of medical specialty.

It is well known that male students prefer specialties asso-
ciated with technical and instrumental features such as
surgery. While on the other hand, female students will
focus on specialties with opportunities for relational as-
pects and more contact with patients. Gender significantly
contributes to motives for specialty preferences [8, 9].
Although many factors influence a physician’s career

and specialty preference, personality traits are among
the most critical determinants [10]. Personality is a com-
mon intrinsic factor in determining specialty preference.
Personality can be assessed in different ways and with
multidimensional approaches [5]. One of the main tools
to measure personality is the Big Five inventory, which
consists of five personality traits: extraversion, agreeable-
ness, conscientiousness, emotional stability/ neuroticism,
and openness to experience (intellect /imagination).
Extraversion includes traits such as sociability, activity,
and positive emotionality. It relates to an individual’s en-
gagement with others and the outside world. Agreeable-
ness is related to the ability of an individual to cooperate
with and to sympathize with other people. It includes
traits such as altruism, tender-mindedness, trust, and
modesty. Conscientiousness refers to the reliability,
organization, and dutifulness of an individual. It includes
being persistent, organized, and achievement oriented.
Neuroticism is characterized by anxiety, anger, and de-
pression, while emotional stability expresses ones’ cap-
acity to remain emotionally stable and balanced under
stressful circumstances. Variable ‘Openness to experi-
ence’ is often called ‘Intellect or imagination’ and it re-
fers to the individual’s interest in the outside world and
new experiences, a curiosity, sensitivity, and openness to
a variety of experiences [10–12].
Different studies showed the relationship between per-

sonality traits and specialty preference. For example,
psychiatrists were characterized by a lower conscien-
tiousness [10] and high levels of openness (intellect/im-
agination) [5]. Psychiatrists are commonly regarded as
being open to experience, especially in comparison to
other medical specialties, which is consistent with previ-
ous research [5, 10, 11]. Psychiatrists are described as
being imaginative, curious, intelligent, insightful, fast
learning, and inventive. They thrive in their careers be-
cause of those personality traits. Psychiatrists appear to
be agreeable but might vary in conscientiousness [10,
11]. In literature, agreeableness was associated with al-
truism, cooperation, and sympathy [4]. Psychiatrists ex-
hibit traits associated with agreeableness such as being
sympathetic, warm, trusting, helpful, cooperative, and al-
truistic [11]. In the literature, surgeons were character-
ized by extraversion [13], although different surgical

specialties are characterized by different personality
traits [5]. For example, students who chose gynecology
and obstetrics are characterized as highly conscientious
and, thus, can be described as organized, persistent,
scrupulous, and achievement oriented. Also, they are less
agreeable and, thus, may not be as sympathetic, friendly,
or altruistic as the students that chose other specialties
[11]. Anesthesiologists tend to be more extraverted and
imaginative [11]. Anesthesiologists are less sociable and
cooperative, but more organized, persistent, imaginative,
and curious, which corresponds to extraversion and con-
scientiousness [11].
Although the research is consistent and showed the

link between personality and academic and clinical per-
formance, the relationship between personality and med-
ical specialty preference is less clear [13]. It is difficult to
draw a good and overall conclusion because of the var-
iety of tools used to measure personality [4].
The present study aimed to investigate whether per-

sonality traits affect the choice of medical specialty. We
hypothesized that there would be differences in person-
ality composition concerning medical specialty prefer-
ence among Osijek medical students.

Methods
Participants
In this cross-sectional study, we questioned a total of
407 medical students (150 males and 257 females) from
the Faculty of Medicine Osijek (response rate of
81.89%). The study was conducted between January and
June 2016. Students were asked to fill the questionnaire
after lectures in person. The study was approved by the
Ethical Committee of the Faculty of Medicine Osijek,
and all participants gave written informed consent.

Questionnaire
The students were given a self-administered question-
naire consisting of two parts. The first part included
questions about the participants’ essential sociodemo-
graphic characteristics: age, grade point average (GPA)
score, gender, past involvement in a scientific project,
and the specialty they wish to pursue after graduation.
The list of the specializations was taken from The Euro-
pean Union of Medical Specialists’ (UEMS) list and
grouped in six fields (Table 1). In the present study, the
UEMS list is used to be comparable to research in other
European Union countries. The UEMS list does not offer
a general practice or family medicine as a specialty.
Additionaly, in Croatia it is not necessary to have a fam-
ily medicine specialty to work as a family medicine phys-
ician. It is possible to work as general medicine
physician right after obtaining the degree of medical
doctor. Due to the similarity of family medicine and in-
ternal medicine specialty in Croatia, we could assume
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that most students who choose one of the internal medi-
cine specialties might also choose family medicine. Also,
in Croatia, family medicine is only a transitional period
during which young physicians want to gain work ex-
perience before choosing a specialty. School success in
Croatia is measured by the GPA score which applies to
all levels of education. The official grade scale ranges
from 1 to 5 with 1 being a failing grade, two being suffi-
cient, three being good, four being very good, and five
being excellent (Table 1).
In the second part, the students were asked to fill in

the IPIP-50 Big Five questionnaire. Personality traits
were measured with the Croatian short version of the
questionnaire IPIP Big-Five with 50 items [14–16] IPIP-
50 items are rated on a 5-point Likert-type scale ranging
from 1 (very inaccurate) to 5 (very accurate) as in the
original instrument [17].

Statistical analysis
To test the normality of the data distribution, the
Kolmogorov-Smirnov test was used. All scalar variables
significantly deviated from a normal distribution. Nu-
merical data were described with medians and interquar-
tile ranges (IQR). To compare the means of two or more
independent groups, Mann-Whitney and Kruskal Wallis
tests were used, respectively. Multiple analyses of covari-
ance (MANCOVA) were performed considering the
total score of each dimension of the IPIP Big-Five as a
dependent variable and taking specialty preference and
gender as factors, while age was considered as a covari-
ate to control for possible effects. The partial eta-
squared (ηp

2) was obtained as a measure of effect size,
and the observed statistical power for significant effects

was > 0.90. P < 0.05 was considered statistically signifi-
cant. The analysis was conducted using the SPSS soft-
ware (ver. 16.0, SPSS Inc., Chicago, IL, USA).

Results
We questioned a total of 407 medical students from the
Faculty of Medicine Osijek. The median age of the stu-
dents was 22 (IQR 20–23). Descriptive analysis is pre-
sented in Table 2.
Of the male students, 34.7% students have selected

surgical specialties, 32.7% preferred internal medicine,
12% students chose public health, 8% selected
anesthesiology and emergency medicine, 7.3% students
preferred diagnostics specialties, and 5.3% chose psych-
iatry specialties. For females, 52.9% students chose in-
ternal medicine, 21.8% preferred surgical specialties,
8.2% students selected psychiatry, 7.8% chose diagnostics
specialties, 5.4% students preferred anesthesiology and
emergency medicine, and 3.9% chose public health
specialties.
Table 3 presents specialty preferences between groups

of younger and older students.
Tables 4 and 5 present the frequencies of the students

choosing a specific medical specialty, and a specialty
from a specific specialty group, respectively, as well as
their GPA. Since none of the students chose allergology
as a preferred specialty, that specialty was excluded from
Table 4.
There was a significant difference in the preference

both for a specific specialty group (Pearson Chi-
Square = 25.579, df = 5, P < 0.001) and the individual spe-
cialties (Pearson Chi-Square = 79.965, df = 39, P < 0.001)
between the gender.

Table 1 The list of medical specialties grouped into six groups

SURGERY Surgery
Thoracic Surgery
Cardiothoracic Surgery
Vascular Surgery
Plastic, Reconstructive and Aesthetic
Surgery
Neurosurgery
Oro-Maxillo-Facial Surgery
Pediatric Surgery
Orthopedics
Gynecology and Obstetrics
Urology
Ophthalmology
Otorhinolaryngology

PUBLIC HEALTH Public Health Medicine
Occupational Medicine

PSYCHIATRY Psychiatry
Child and Adolescent Psychiatry and
Psychotherapy

ANAESTHESIOLOGY AND EMERGENCY MEDI
CINE

Anesthesiology
Emergency Medicine

INTERNAL MEDICINE Internal Medicine
Gastroenterology
Cardiology
Endocrinology
Nephrology
Pneumology
Rheumatology
Allergology
Geriatrics
Infectious Diseases
Pediatrics
Clinical Genetics
Physical Medicine and Rehabilitation
Radiotherapy
Dermatology and Venereology
Neurology

DIAG
NOSTICS

Pathology
Laboratory Medicine / Medical
Biopathology
Medical Microbiology
Radiology
Nuclear Medicine
Clinical Neurophysiology
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There was a significant difference in the individual
specialty preference depending on the GPA (Pearson
Chi-Square = 2046.630, df = 1716, P < 0.001), but the dif-
ference was not observed when the specialties were
merged into groups (Pearson Chi-Square = 213.525, df =
220, P = 0.610).
There were no significant differences in the spe-

cialty preference, depending on whether or not the
students were involved with scientific research dur-
ing their studies (Pearson Chi-Square = 64.45, df = 78,
P = 0.865).
There were no differences in four of the five domains

of the Big-Five questionnaire when comparing the
groups based on their group specialty preference:
extroversion (Kruskal-Wallis Test, P = 0.489), agreeable-
ness (Kruskal-Wallis Test, P = 0.239), conscientiousness
(Kruskal-Wallis Test, P = 0.367) and emotional stability
(Kruskal-Wallis Test, P = 0.245). A significant difference
was found for openness (intellect/imagination) (Kruskal-
Wallis Test, p = 0.002). The medians and IQ-ranges of
the openness (intellect/imagination) domain of the IPIP
Big-Five questionnaire were as follows - surgery: 37.0

(34.0–41.0), internal medicine: 36.0 (33.0–41.0), public
health: 33.5 (30.0–37.0), psychiatry: 39.0 (35–45),
anesthesiology and emergency medicine: 37 (33.75–41)
and diagnostics: 37 (33–40).
Females presented higher average scores in agreeable-

ness (F(1,394) = 11.17; P = 0.001; ηp
2 = 0.028), while males

scored higher in emotional stability (F(1,394) = 7.17; P =
0.008; ηp

2 = 0.018). Post-hoc comparisons between gen-
der and personality traits indicated that the male stu-
dents had a significantly lower agreeableness score when
compared with the female students (−2.93, P = 0.001).
Male students had a significantly higher emotional sta-
bility score when compared with female students (2.84,
P = 0.008).
The median scores and the gender-related differences

of the different domains of the IPIP Big-Five question-
naire and the students’ GPA are presented in Table 6.
Specialty preference showed significant differences in

the MANCOVA for the trait openness (intellect/imagin-
ation) (F(5,394) = 3.78; P = 0.002; ηp

2 = 0.046), where the
psychiatry specialty achieved the highest score, and the
public health specialty preference the lowest (Table 7).
Post-hoc comparisons between specialty preference indi-
cated that the students who choose public health as a
specialty had a significantly lower openness (intellect/im-
agination) score when compared with psychiatry choice
(−6.29, P = 0.001), surgery (−4.69, P = 0.003), internal
medicine (−4.06, P = 0.011), and diagnostics (− 4.49, P =
0.021). We have not observed a significant effect be-
tween gender and specialty preference based on person-
ality traits.

Discussion
The highest percentages of the students (45.5%) pre-
ferred internal medicine as a postgraduate specialty, and
the lowest percentages (6.4%) preferred anesthesiology
and emergency medicine. The highest level of interest
was seen for internal medicine specialties. Among the
subspecialties, pediatrics and neurology were the most
popular, followed by endocrinology, dermatology,

Table 2 Descriptive analysis of the sample (N = 407)

n (%)

Gender

Male 150 36.9

Female 257 63.1

Academic Year

First 70 17.2

Second 84 20.6

Third 73 17.9

Fourth 5 16.0

Fifth 59 14.5

Sixth 56 13.8

Science project

Yes 338 16.5

No 67 83.3

Table 3 Specialty preferences between groups of younger (academic years 1–3) and older students (academic years 4–6)

n (%)

Specialty group Years 1–3 Years 4–6 Together

Surgery 58 (25.6) 50 (27.8) 108 (26.5)

Internal medicine 100 (44.1) 85 (47.2) 185 (45.5)

Public health 21 (9.3) 7 (3.9) 28 (6.9)

Psychiatry 16 (7.0) 13 (7.2) 29 (7.1)

Anesthesiology and emergency medicine 16 (7.0) 10 (5.6) 26 (6.4)

Diagnostics 16 (7.0) 15 (8.3) 31 (7.6)
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Table 4 Relationship between specialty preference and gender

n (%) Median

Specialty Male (n = 150) Female (n = 257) Together (n = 407) GPA

Anesthesiology 11 (7.3) 14 (5.4) 25 (6.1) 4.2

Cardiology 6 (4.0) 9 (3.5) 15 (3.7) 4.0

Cardiothoracic Surgery 4 (2.7) 6 (2.3) 10 (2.5) 4.0

Child and Adolescent Psychiatry and Psychotherapy 1 (0.7) 3 (1.2) 4 (1.0) 4.0

Clinical Genetics 0 (0) 4 (1.6) 4 (1.0) 4.5

Clinical Neurophysiology 0 (0) 1 (0.4) 1 (0.2) –

Dermatology and Venereology 0 (0) 15 (5.8) 15 (3.7) 4.0

Emergency Medicine 1 (0.7) 0 (0) 1 (0.2) –

Endocrinology 4 (2.7) 14 (5.4) 18 (4.4) 4.4

Gastroenterology 1 (0.7) 2 (0.8) 3 (0.7) 4.0

Geriatrics 1 (0.7) 1 (0.4) 2 (0.5) –

Gynecology and Obstetrics 2 (1.3) 11 (4.3) 13 (3.2) 4.0

Infectious Diseases 3 (2.0) 4 (1.6) 7 (1.7) 4.1

Internal Medicine 0 (0) 1 (0.4) 1 (0.2) –

Laboratory Medicine/Medical Biopathology 1 (0.7) 1 (0.4) 2 (0.5) 4.8

Medical Microbiology 0 (0) 1 (0.4) 1 (0.2) –

Nephrology 2 (1.3) 9 (3.5) 11 (2.7) 4.2

Neurology 12 (8.0) 13 (5.1) 25 (6.1) 4.0

Neurosurgery 11 (7.3) 7 (2.7) 18 (4.4) 4.4

Nuclear Medicine 0 (0) 3 (1.2) 3 (0.7) 4.0

Occupational Medicine 11 (7.3) 5 (1.9) 16 (3.9) 4.0

Ophthalmology 0 (0) 6 (2.3) 6 (1.5) 4.0

Oro-Maxillo-Facial Surgery 2 (1.3) 4 (1.6) 6 (1.5) 4.2

Orthopedics 9 (6.0) 3 (1.2) 12 (2.9) 3.9

Otorhinolaryngology 1 (0.7) 3 (1.2) 4 (1.0) 4.5

Pediatric Surgery 2 (1.3) 2 (0.8) 4 (1.0) 4.4

Pediatrics 12 (8.0) 18 (7.0) 30 (7.4) 4.0

Pathology 5 (3.3) 36 (14.0) 41 (10.1) 4.0

Physical Medicine and Rehabilitation 2 (1.3) 7 (2.7) 9 (2.2) 4.0

Plastic, Reconstructive and Aesthetic Surgery 3 (2.0) 6 (2.3) 9 (2.2) 4.2

Pneumology 0 (0) 3 (1.2) 3 (0.7) 4.4

Psychiatry 7 (4.7) 18 (7.0) 25 (6.1) 4.0

Public Health Medicine 7 (4.7) 5 (1.9) 12 (2.9) 3.9

Radiology 8 (5.3) 7 (2.7) 15 (3.7) 4.0

Radiotherapy 0 (0) 1 (0.4) 1 (0.2) –

Rheumatology 0 (0) 1 (0.4) 1 (0.2) –

Surgery 10 (6.7) 3 (1.2) 13 (3.2) 4.0

Thoracic Surgery 1 (0.7) 0 (0) 1 (0.2) –

Urology 3 (2.0) 4 (1.6) 7 (1.7) 4.0

Vascular Surgery 7 (4.7) 6 (2.3) 13 (3.2) 4.0
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venereology, and cardiology. The research conducted in
2007 at the School of Medicine in Zagreb showed that
the interest of students for certain specialties in Croatia
had not changed much. The three most popular special-
ties in 2007 were internal medicine, pediatrics, and sur-
gery [18]. Other studies conducted around the world
showed that most of the students prefer internal medi-
cine as a specialty, while the least favorite are specialties
in diagnosis and psychiatry [8, 19]. Student specialty
preferences may change over the course of their medical
education. However, in our study there was no expected
difference between students at the beginning and at the
end of study regarding their specialty preferences in five
groups of medical specialties (surgery, internal medicine,
psychiatry, anesthesiology and emergency medicine,
diagnostics). However, students at the beginning of their
study showed higher interest for public health special-
ties, which is not in line with other studies where sur-
gery and internal medicine are the most wanted
specialties among 1st year medical students [20, 21].
New research has shown that essential factors in the

specialty preference are not the same for each specialty.
These differences might vary depending on the environ-
ment and even on culture. For example, in the UK, fe-
male students were less likely to choose surgical
specialties [22], while in Germany, there has been a
slight increase in the number of female surgeons in re-
cent years [19]. In contrast, amongst Swedish students,
there was a significant difference between females and

males in the gynecology and obstetrics specialty prefer-
ence [7]. In India, the male students were mostly inter-
ested in internal medicine or surgery, while females
preferred gynecology and obstetrics. For females in the
present study, subspecialties of internal medicine held
the highest level of interest, whereas, for males, surgical
subspecialties held the same place, which was expected.
Females were significantly more likely than males to
have an interest in pathology, endocrinology, gynecology
and obstetrics, nephrology, ophthalmology, and psych-
iatry. Females were less likely than males to be interested
in surgery, orthopedics, and occupational medicine sub-
specialties. There was no significant gender difference in
interest in geriatrics, laboratory medicine, and radiology.
Boyle and coworkers obtained similar results among
medical students in New Zealand [7]. A study conducted
in Switzerland showed that gender had the most signifi-
cant influence on specialty preference, followed by per-
sonality traits [23].
Students who were interested in anesthesiology and

emergency medicine reported the best academic per-
formance (i.e., GPA), while those who were interested in
public health reported the poorest academic perform-
ance. The crucial thing to say is that the specialty prefer-
ence in Croatia is not related to income because there is
no significant difference in the income across specialties,
contrary to that observed in a US study [3].
There were no significant differences among special-

ties for extraversion, agreeableness, conscientiousness,

Table 5 Relationship between specialty preference, gender and GPA

n (%) Median (IQ Range)

Specialty group Male Female Together GPA

Surgery 52 (34.7) 56 (21.8) 108 (26.5) 4.0 (4.0–4.5)

Internal medicine 49 (32.7) 136 (52.9) 185 (45.5) 4.0 (4.0–4.5)

Public health 18 (12.0) 10 (3.9) 28 (6.9) 4.0 (3.5–4.0)

Psychiatry 8 (5.3) 21 (8.2) 29 (7.1) 4.0 (3.76–4.01)

Anesthesiology and emergency medicine 12 (8.0) 14 (5.4) 26 (6.4) 4.2 (4.0–4.4)

Diagnostics 11 (7.3) 20 (7.8) 31 (7.6) 4.0 (4.0–4.5)

Table 6 Relationship between personality, GPA and gender

Male Female Together

Variable Median (IQR) P valuea

Extraversion 33 (30–39) 33 (28–37.5) 33 (29–38) 0.104

Agreeableness 36 (31–40) 39 (35–43) 38 (34–42) < 0.001

Conscientiousness 35 (31–40.25) 36 (31–40) 36 (31–40) 0.832

Emotional stability 34 (28.75–37.5) 31 (27–36) 32 (27–37) < 0.001

Intellect/imagination 37 (33–41) 36 (33–41) 36 (33–41) 0.458

GPA 4 (3.9–4.5) 4 (4–4.4) 4 (4–4.45) 0.753
aMann-Whitney Test
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and emotional stability traits, but there were for the
openness (intellect/imagination) trait. Occupational sat-
isfaction and personal interest are important motivating
factors in specialty preferences among students who
score higher at the openness (intellect/imagination) scale
[4]. Openness to experience (intellect/imagination) is the
most commonly reported in psychiatrists and medical
students with a preference for psychiatry as a future spe-
cialty preference [24]. Openness (intellect/imagination)
is associated with academic ability and divergent think-
ing. It is more useful in clinical education and the ap-
plied settings of medicine than in academic achievement
during medical education [10]. The openness facilitates
acceptance, flexibility, and adequate adaptation to situ-
ational changes [10]. Persons who score higher on open-
ness (intellect/imagination) are more open-minded and
people-oriented. They might be more intellectually curi-
ous and experience fewer obstacles to or fear of experi-
encing close contact with patients [24]. Of the five
personality traits, openness (intellect/imagination) is the
most consistent trait associated with a specialty prefer-
ence, as shown in a study by Mullola et al. [10].
Females scored significantly higher than males on

agreeableness but significantly lower than males on emo-
tional stability. Agreeableness presents self-control re-
garding disciplined aspirations toward goals and strict
adherence to personal principles [25]. In the present
study, male students tend to be better at controlling
their emotions, while female students tend to be more
kind, helpful and sensitive toward others (Table 6).
However, students pursuing diagnostics specialties
scored higher on extraversion and lower on emotional
stability. There is some inconsistency with other studies
where females score higher on extraversion, conscien-
tiousness, and emotional stability traits, but lower on
openness (intellect/imagination) compared to males [10,
26]. The study of Mullola and coworkers found no gen-
der differences in agreeableness [10], but Lydon and co-
workers found that females scored significantly higher
than males on agreeableness [13]. Our results also sug-
gest that gender-related personality might be an essential
individual-level factor in career counseling and specialty

supervision during and after medical education to im-
prove the ability of physicians to do their best.
In the present study, medical students who preferred

psychiatry as a specialty showed the highest score on
agreeableness and openness (intellect/imagination) traits.
Although psychiatrists scored higher on extraversion in
other studies [10, 11], here we found that students who
choose psychiatry specialties had lower extraversion
score together with students who choose internal medi-
cine, public health, and anesthesiology and emergency
medicine specialties. That trait described them as re-
served, shy, silent, and retiring.
In the present study, the highest emotional stability

was associated with preference in internal medicine.
Many other studies found that preference in internal
medicine is associated with high conscientiousness and
high agreeableness [5, 10, 11]. According to our findings,
we could tell that student who preferred internal medi-
cine specialties were generally more stable, calm, and
content. Previous research showed that internists are less
extroverted because they are inclined to focus on the
inner world of ideas rather than the community
relationship.
Students who chose anesthesiology and emergency

medicine showed more conscientiousness because they
were highly self-reliant. Anesthesiologists had the high-
est conscientiousness levels, so they tend to be more or-
ganized, responsible, precise, and practical. All the traits
mentioned above are essential features for anesthesiolo-
gists. Although, some studies claim that anesthesiologists
are team players and open to experience [1, 13], which
corresponds to high extraversion and high openness (in-
tellect/imagination) personality traits, respectively. Being
imaginative suggests that anesthesiologists could be de-
scribed in the same way as surgeons concerning their
imagination, curiosity, and the need for diversity.
We found that the preference for specializing in sur-

gery is associated with high emotional stability and the
lowest agreeableness. Other studies found that higher
conscientiousness was associated with specializing in
surgery [10] because surgeons tend to be organized,
careful, and persistent. Higher emotional stability and

Table 7 Relationship between specialty preference and personality

Specialty group MANCOVA

IPIP 50 S IM PH P AEM D F ηp
2 P

Extraversion 34 (29–39) 33 (29–37) 33 (30–36) 33 (26–40) 33 (28–38) 35 (30–40) 0.752 0.009 0.585

Agreeableness 37 (33–41) 38 (34–42) 37 (33–41) 40 (37–43) 38 (34–42) 39 (36–42) 1.541 0.019 0.176

Conscientiousness 36 (21–41) 36 (32–40) 34 (29–39) 36 (32–40) 38 (32–44) 37 (32–42) 0.383 0.005 0.860

Emotional stability 33 (28–38) 31 (37–36) 32 (26–38) 32 (24–40) 32 (27–37) 33 (29–37) 0.913 0.011 0.472

Intellect/ imagination 37 (34–41) 36 (33–41) 34 (30–37) 39 (35–45) 37 (34–41) 38 (33–40) 3.779 0.046 0.002

Variables are defined with the median and Interquartile ranges. S Surgery, IM Internal medicine, PH Public health, P Psychiatry, AEM Anesthesiology and
emergency medicine, D Diagnostics, F Test statistic, ηp

2 partial eta-squared, df = 5
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lower agreeableness, was also associated with specializ-
ing in surgery [10]. Mainly, surgeons have been de-
scribed as extraverted and outgoing [5, 10, 11]. Surgeons
have a higher tendency to be demanding, dominant, and
tough-minded, which refers to their lower agreeableness,
and is consistent with previous research [5, 10].
Students who preferred specializations in public health

scored the lowest on agreeableness, conscientiousness,
and openness to experience (intellect/imagination) traits.
Taken in general, these findings might suggest that pub-
lic health residents tend to be more unfriendly, cruel,
careless, irresponsible, shallow, and simple when com-
pared to other specialists.
Medical students who choose diagnostic specialties

scored the highest on extraversion and lowest on emo-
tional stability. They are characterized by being more
talkative, energetic, outgoing, sociable, but also anxious,
fearful, and emotional [13], even though we must ob-
serve that pathologists tended to be introverted and less
sociable [11]. The finding that the extroverts preferred
diagnostic specialties is fascinating and requires further
attention in future research.
From all of the above, we can see that the relationship

between personality and medical specialty preference is
not very clear and univocal.

Limitations of the study
We questioned students from all six years of study,
younger students presumably having little knowledge
about the different specialties and what they entail. It is
known that the specialty preferences may vary signifi-
cantly from the beginning to the end of medical school.
The specialties were grouped to the authors’ best ability,
after consulting the literature and medical doctors from
different fields. However, it was challenging to make a
small number of groups without pooling in specialties
that different personality groups would choose. Also, we
have to take into consideration that participants will
want to manage how they appear when responding to
self-report questionnaires. Although the UEMS list was
used so the research could be compared with studies in
other European Union countries, in further studies it
would be better to include family medicine as a specialty
preference to gain more accurate data for Croatia.

Conclusion
Personality traits might be helpful in medical career
counseling during and after medical education to help
students choose the specialty that best suits their per-
sonalities. This study showed that there were no signifi-
cant differences in personality traits between medical
specialty groups, except for differences in openness (in-
tellect/imagination) among different specialty prefer-
ences. Even if variations in personality traits do not exist

across different specialties, many other factors influence
on specialty preference. However, we believe that our
study supplements some new knowledge about the
mechanism of specialty preference among medical stu-
dents. Despite the limitations, the present study might
be of help to medical students, professors, and medical
educators in the process of selecting a specialty. Add-
itional research with a more significant number of stu-
dents will be needed to assess the more precise factors
associated with the specialty preference. Our results
present the influence of personality traits in Croatian
settings. The present study explores the factors involved
in the choice of specialty. In future studies, it would be
interesting to define the most relevant personality traits
necessary in each specialty.
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Abstract
Background  The migration of healthcare workers is attracting growing attention worldwide. Attitudes towards 
emigration develop over the years, and it is possible that, in addition to social factors, they are influenced by the 
characteristics of a person’s personality and the sense of belonging to the social environment. This study aimed to 
determine the tendencies of final-year medical students’ from Osijek, Croatia, towards emigration after graduation and 
after specialization, as well as their specialty preferences and to investigate whether introversion and ethnocentrism 
have an impact on attitudes toward leaving the country in search of employment elsewhere.

Methods  A cross-sectional study was conducted among final-year (6th year) medical students from Osijek, Croatia, 
in two consecutive academic years – 2014/2015 and 2015/2016. Students completed a questionnaire about 
sociodemographic characteristics, academic and scientific performance, preferences about their future medical 
career, the medical specialty of choice, emigration tendencies after graduation and specialization, ethnocentrism and 
introversion.

Results  There were 124 students who participated in the study (response rate: 96%). A quarter of participants 
agreed that they are likely or very likely to emigrate after graduation (25.0%) or after specialization (23.39%). Variables 
associated with the intention to emigrate were specialty preferences (students that prefer endocrinology and 
psychiatry had the highest emigration tendencies), academic year in which the participants were included (students 
included in 2014/2015 were more prone to emigrate after specialization, p = 0.060), prior involvement in scientific 
projects (students with experience in scientific projects expressed higher tendencies to emigrate after graduation, 
p = 0.023), and ethnocentrism (higher ethnocentrism was associated with a lower tendency towards emigration after 
specialization, Spearman’s rho = -0.191).
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Background
The migration of healthcare workers is attracting grow-
ing attention worldwide [1]. Trained healthcare profes-
sionals, which are in demand worldwide, migrate looking 
for better standards of living and quality of life, finan-
cially more rewarding jobs, access to advanced technol-
ogy and more stable political conditions. People tend to 
migrate from developing to developed countries, which 
can devastate health systems in developing countries [2]. 
The World Health Organization (WHO) recognizes such 
migration as a cause of the uneven distribution of the 
global health workforce, which may lead to even greater 
inequalities in healthcare availability [3].

Recent trends in the international migration of physi-
cians show that the United States of America (USA) is 
their main destination country, followed by the United 
Kingdom and Germany [4]. Since Croatia joined the 
European Union (EU) in June 2013, many medical profes-
sionals have emigrated from Croatia to more developed 
countries, with more physicians emigrating each year. 
Most Croatian physicians migrated to Germany, Slove-
nia, the United Kingdom (UK), Ireland and Switzerland 
[5]. Studies have shown that about 140 physicians leave 
Croatia annually [6], making Croatia one of the three EU 
countries from which most physicians emigrate [5].

Furthermore, a study among Croatian students from 
2014 indicated that as many as 35% of students wanted 
to emigrate after Croatia joined the EU, expressing readi-
ness to work and live abroad permanently. Most of the 
surveyed students wanted to move to Germany (40%), 
the USA and Canada (17%), and the UK (11%) [7].

In a study conducted among medical students in Croa-
tia, the most common reasons for wanting emigration 
were higher earnings, secure work, better health system 
organization, more opportunities for career advance-
ment, and greater respect for medical personnel in soci-
ety [8].

One study has shown that healthcare workers who 
reported a tendency to emigrate were mostly men, 
young, not married, and more educated [9], while the 
other revealed a correlation between the tendency to 
permanently work out of their country and being abroad 
before for a study purpose or having a relative or friend 

abroad [10]. In addition, another study found a negative 
correlation between interest in leaving their county for 
work and wanting to pursue a surgical career [11].

Attitudes towards emigration develop over the years, 
and it is possible that, in addition to social factors, they 
are influenced by the characteristics of a person’s per-
sonality and the sense of belonging to the social envi-
ronment. Ethnocentrism can be used as a measure of a 
feeling of belonging to the social environment. The term 
ethnocentrism was first introduced by Sumner in 1906, 
defining it as an understanding of the world in which an 
individual puts their group at the center of everything 
while evaluating all other groups in relation to it [12].

Ethnocentrism is defined within the framework of two 
terms: “ingroup” - a social group in which an individual 
feels like a member of it, and “outgroup” - the rest of the 
social environment with which the individual cannot 
identify [13]. Ethnocentric behavior is based on specific 
ties within the group, such as language, accent, physical 
features, and religion, and has a highly developed terri-
torial component [14]. Since, to the authors’ knowledge, 
this concept was not previously analyzed in the context 
of migration, and since it intuitively seems to lead in the 
direction of a lower tendency to migrate, we decided to 
analyze the impact of ethnocentrism on the tendency to 
migrate.

Another potential variable that can play a role in the 
decision on the choice of future profession, as well as the 
place of residence, is the introversion of the respondent. 
The first concept of introversion and extraversion was 
introduced by Jung in 1921, characterizing them as two 
main personality types [15]. He described introversion as 
an orientation towards inner experience and a tendency 
towards introspective cognitive activity. In later concep-
tualization attempts, introverts were described as per-
sons preoccupied with inner ideas and feelings [16] and 
prone to social withdrawal [17]. Eysenck describes intro-
verts as calm, serious, passive and pessimistic people, 
who have few close friends, plan ahead, are not irritable 
and value ethical principles [18]. Previous research has 
shown that extraversion is positively associated with the 
tendency to migrate since extraverted persons have an 

Conclusion  Our finding that a quarter of final-year medical students from the Faculty of Medicine Osijek were 
considering emigrating from Croatia in search of employment elsewhere after graduation or specialization is not 
as high as in previous Croatian studies or studies conducted in other European countries. Even though these data 
may be encouraging, considering the lack of physicians in Croatia, interventions are needed to prevent permanent 
emigration to protect the future functioning of the Croatian health system. Furthermore, our study did not find 
significant associations between levels of introversion and ethnocentrism and tendency to emigrate from Croatia. It 
seems that the phenomenon covering the emigration of students is more complex and influenced by many other 
factors which were not included in our study.

Keywords  Emigration, Medical students, Ethnocentrism, Introversion, Medical specialty
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easier time making interpersonal connections in a new 
environment [19].

Since brain drain can profoundly affect the region, we 
also aimed to assess academic success by self-reported 
grade point average (GPA), previous involvement in sci-
entific research, whether the students failed a year of 
study and its relation to the tendency to emigrate. Pre-
vious research showed no association between academic 
success and the tendency to migrate [8].

Since involvement in scientific research often implies 
international cooperation and having contacts in other 
countries [20], we hypothesized that the students who 
participated in scientific research would have a higher 
tendency for emigration.

Studies regarding emigration tendencies are highly 
relevant for Croatia because of its very high emigration 
flows. Emigration has particularly intensified after Croa-
tia joined the EU. Analysis of immigration data from the 
national statistical offices of the core EU countries indi-
cated that 230 thousand people left Croatia between 
2013 and 2016 [21]. Eastern Croatia, whose largest city 
is Osijek, is an economically less developed region in 
Croatia and one of the Croatian regions with a ratio of 
migrants to a domestic population close to or above 
1% [21]. Thus, this region warrants further emigration-
related studies.

This study aimed to determine the tendencies of final-
year medical students’ from Osijek, Croatia, towards 
emigration after graduation and after specialization, 
as well as their specialty preferences and to investigate 
whether introversion and ethnocentrism have an impact 
on attitudes toward permanently leaving the country in 
search of employment elsewhere after graduation and 
after specialization.

Methods
Study design
This was a cross-sectional study.

Participants
The study included two generations of final-year (6th 
year) medical students from the Faculty of Medicine 
Osijek. The study was conducted during two consecutive 
academic years, 2014/2015 and 2015/2016, and each was 
conducted during the last months of the academic year, 
May and June 2015 and 2016.

Ethics
The study was approved by the Ethics Committee of the 
Faculty of Medicine Osijek, and all participants gave 
written informed consent. All methods were carried out 
in accordance with relevant guidelines and regulations.

Questionnaire
The students were given a self-administered anonymous 
paper-based questionnaire consisting of two parts. Full 
text of the questionnaire can be found in Supplemen-
tary file 1. The first part included eight questions about 
the participants’ sociodemographic characteristics: age, 
sex, year of study, self-reported GPA (in Croatia, the 
GPAs are on a scale 1.00–5.00, where grade 1 is a fail, and 
grades 2–5 are passing grades), whether they failed a year 
of study, whether they participated in scientific research, 
preferences about their future career in medicine and 
their medical specialty of choice.

The second part of the questionnaire included ques-
tions about emigration tendencies after graduation and 
specialization (questions 9 and 10) and validated scales 
for determining levels of ethnocentrism (questions 
11–32) and introversion (questions 33–50). Questions 
about emigration tendencies were formulated as positive 
sentences (“I am very likely to emigrate after graduation.” 
and “I am very likely to emigrate after specialization.”) 
after which the participants rated their level of agree-
ment to statements on a 5-point Likert scale as follows: 
“Strongly Disagree” “Disagree”, “Neither Disagree nor 
Agree”, “Agree” and “Strongly Agree”.

McCroskey introversion scale by McCroskey and Rich-
mond was used to determine the participants’ personal-
ity types [22]. On 18 items, participants rated their level 
of agreement to statements on a 5-point Likert scale, 
where “Strongly Disagree” “Disagree”, “Neither Disagree 
nor Agree”, “Agree” and “Strongly Agree” represent the 
options that were coded 1 through 5, respectively. Ques-
tionnaire results were calculated by the accumulation 
score’s formula that should be in the range of 12 to 60. On 
that account, scores 12–24 represent highly extraverted; 
scores 25–35 are categorized as moderate extraversion, 
37–48 as moderate introversion and 49–60 are classified 
as high introversion. Example items from the scale are 
„Do you like to have many social engagements?“ and „Do 
you usually take the initiative in making new friends?“.

Ethnocentrism was assessed using the Revised Eth-
nocentrism Scale [23]. Respondents needed to note the 
degree to which they agree or disagree with each item 
using the following fivepoint scale: Strongly Disagree = 1; 
Disagree = 1; Neutral = 3; Agree = 4; Strongly Agree = 5. 
Questions 15, 18 and 20 were reverse-scored, and ques-
tions 14, 17, 23, 26, 27, 28 and 30 were dropped, as sug-
gested by the author of the original instrument [23]. 
Based on the 15 measurement items, the score range was 
15 to 75, with a mid-point of 45. The higher the score is, 
the higher the ethnocentrism is. Example items from the 
scale are „Most other cultures are backward compared to 
my culture.“ and „Most people would be happier if they 
lived like people in my culture.“.
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Statistical analysis
The distribution normality of numerical variables was 
tested by Kolmogorov-Smirnov and Shapiro-Wilks test. 
Non-parametrical tests were used due to the non-normal 
distribution of all scalar variables. Numerical data were 
presented as medians and interquartile ranges (IQR), 
or as means and standard deviations (SD). Categoric 
variables were presented by relative and absolute fre-
quencies. Mann-Whitney U-test was used to assess the 
differences between the two groups of students based 
on the academic year in which the participants were 
included (2014/2015 and 2015/2016). Chi-square test 
was used to assess the difference among ratios between 
independent samples, whereas Spearman’s ρ was used to 
assess correlations among variables. Data analysis was 
performed using an IBM SPSS Statistics version 16.0 for 
Windows. P-values less than 0.05 were considered statis-
tically significant.

Raw data
Raw data collected within the study are provided in Sup-
plementary file 2.

Results
A total of 124 final-year medical students were included 
in the study, of which 34 (27%) were men. In the 
2014/2015 academic year, 60 students were enrolled for 
the final year and in the 2015/2016 academic year, 69 stu-
dents were enrolled for the final year, so the response rate 
was 96%. Of the total number of participants, 61 (49%) 
were tested in the 2014/2015 academic year, and 63 (51%) 
in the 2015/2016 academic year. The mean age of the par-
ticipants was 24.14 ± 1.074 (range 23–30).

Most students indicated they would prefer a career 
in clinical medicine (94%) (Table  1). The most popular 
specializations were Pediatrics and Internal medicine 
(11% each), followed by Otorhinolaryngology, Surgery, 
and Anesthesiology (7% each). The mean GPA was 4.13 
(0.379).

The tendency toward emigration after graduation 
was expressed by 31 (25%) students, while 29 (24%) of 

them indicated they would emigrate after specialization 
(Table  2). In our sample, students that prefer endocri-
nology and psychiatry as their specialty had the highest 
median scores on the questions pertaining to emigration 
tendency (Table 3).

The mean score (SD) for ethnocentrism was 32.58 
(6.129), and the median score (IQR) of the introversion 
scale was 41 (36–44). Higher ethnocentrism was associ-
ated with a lower tendency towards emigration after spe-
cialization (Table 4).

No differences were observed in the tendency to emi-
grate after graduation (Mann Whitney test, z=-0.029, 
p = 0.977) or specialization (Mann Whitney test, 
z=-0.305, p = 0.760) between students who did and did 
not fail a study year.

Significant differences between generations were 
observed regarding the tendencies to emigrate after spe-
cialization (Mann Whitney test, z=-2.773, p = 0.006); stu-
dents enrolled for the final study year in the 2014/2015 
academic year were more prone to emigrate. Medians 
and IQRs of the two groups were 3 [2–4] vs. 3 [2, 3], 
respectively. No differences were observed in the ten-
dency to emigrate after graduation (Mann Whitney test, 
z=-1.882, p = 0.060) between the two generations.

No sex-related differences in the tendency to emigrate 
were observed, either after graduation (Mann Whitney 
test, z=-1.165, p = 0.244), or after specialization (Mann 
Whitney test, z=-0.607, p = 0.544).

Students that participated in scientific projects dur-
ing their medical education expressed a higher tendency 
towards emigrating after graduation than students who 

Table 1  Academic characteristics of included students (N = 124)
n (%)

Failed a year

Yes 24 (19)

No 100 (81)

Participated in a scientific project

Yes 39 (31)

No 85 (69)

Area of medical interest

Basic medical sciences 2 (2)

Clinical medicine 117 (94)

Public health 5 (4)

Table 2  Tendencies towards emigration of final-year medical 
students and the differences between the two tested 
generations (N = 124)

n (%)
All 
students

2014/2015
academic 
year

2015/2016
academic 
year

Chi 
Square 
(p 
value)

I am very likely to emigrate after graduation.

Strongly 
Disagree

24 (19) 7 (11) 17 (27) 8.028 
(0.091)

Disagree 27 (22) 14 (23) 13 (21)

Neutral 42 (34) 23 (38) 19 (30)

Agree 19 (15) 8 (13) 11 (17)

Strongly 
Agree

12 (10) 9 (15) 3 (5)

I am very likely to emigrate after specialization.

Strongly 
Disagree

18 (14) 5 (8) 13 (20) 13.238 
(0.010)

Disagree 33 (27) 16 (26) 17 (27)

Neutral 44 (35) 19 (31) 25 (40)

Agree 17 (14) 10 (17) 7 (11)

Strongly 
Agree

12 (10) 11 (18) 1 (2)
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did not participate in scientific projects (Mann Whitney 
test, z=-2.268, p = 0.023), medians and IQRs 3 [2–4] and 
3 (1.5-3), respectively. No differences were observed in 
the tendency to emigrate after specialization regarding 
participation in scientific projects (Mann Whitney test, 
z=-1.244, p = 0.213).

Discussion
In our study, a quarter of final-year medical students 
from the Faculty of Medicine Osijek, Croatia, agreed that 
they are very likely to emigrate after graduation or after 
specialization. Variables associated with the tendency to 

emigrate were prior involvement in scientific projects, 
GPA and ethnocentrism, and differences in the median 
tendency to migrate were observed between students of 
different specialty preference.

The percentage of students who considered leaving the 
country in search of employment abroad in our study 
differs from a study conducted in 2013, which included 
final-year medical students from all four medical schools 
in Croatia (in Zagreb, Rijeka, Split, and Osijek). Among 
260 participants included in the 2013 study, 90 (35%) 
indicated the tendency to emigrate [7]. Moreover, the 
percentage of students from our study who expressed 
a wish to seek employment abroad is not as high as in 
other European countries. For example, 62.1% of Polish 
students indicated having a plan to seek employment 
abroad after graduation [1].

Regarding the standards of care, it is noteworthy that 
in Croatia, these standards are generally lower compared 
to EU averages. Croatia had 344 physicians per 100 000 
inhabitants in 2018. Since the EU average is 382 physi-
cians per 100 000 inhabitants, Croatian numbers are 
below the EU average. Also, the number of general prac-
titioners per 100 000 inhabitants (57 in 2019) in Croatia 
was below the EU average (78 in 2013) and physicians in 
Croatia are needed particularly in primary care [24].

Given that Croatia already lacks physicians, with the 
number of physicians below the EU average, the per-
centage of students with a tendency to emigrate should 
be perceived as worrisome. This is particularly alarm-
ing considering the projection of the Croatian Medi-
cal Chamber stating that Croatia will lose a third of its 
physicians due to emigration and retirement by 2025 [6]
as well as increasing needs for healthcare services due to 
extended life expectancy. Thus, raising awareness of the 
importance of attracting healthcare workers to stay in the 
homeland is crucial.

Table 3  Specialty preferences and median scores of the 
questions pertaining to emigration

n (%) Median (IQR)
Specialty Emigra-

tion after 
graduation

Emigration 
after spe-
cialization

Anesthesiology 9 (7.4) 3 (1.5–4.5) 3 (1.5-4)

Cardiology 5 (4.1) 3 (1.5-4) 2 (1.5-4)

Cardiothoracic Surgery 3 (2.5) 3 (2) 3 (2)

Child and Adoles-
cent Psychiatry and 
Psychotherapy

1 (0.8) 3 3

Clinical Genetics 1 (0.8) 5 5

Dermatology and 
Venereology

2 (1.6) 2.5 (2) 2.5 (2)

Endocrinology 2 (1.6) 4 (3) 4 (3)

Gastroenterology 4 (3.3) 2.5 (1.25–4.5) 2.5 (1.25–4.5)

Gynecology and 
Obstetrics

3 (2.5) 2 (1) 2 (1)

Infectious Diseases 2 (1.6) 3 (2) 3 (2)

Internal Medicine 14 (11.5) 3 (1.75-4) 3 (2-4.25)

Medical Microbiology 1 (0.8) 3 4

Nephrology 3 (2.5) 3 (1) 3 (2)

Neurology 7 (5.7) 3 (2–4) 3 (2–3)

Neurosurgery 1 (0.8) 3 3

Occupational Medicine 3 (2.5) 3 (1) 3 (1)

Ophthalmology 6 (4.9) 3 (2.75–4.25) 3 (2.75–4.25)

Oro-Maxillo-Facial 
Surgery

2 (1.6) 1.5 (1) 2 (2)

Orthopedics 3 (2.5) 2 (1) 2 (1)

Otorhinolaryngology 9 (7.4) 2 (1–3) 2 (1–3)

Pediatrics 14 (11.5) 2 (1–4) 3 (1–3)

Pathology 1 (0.8) 1 1

Physical Medicine and 
Rehabilitation

2 (1.6) 2.5 (2) 2.5 (2)

Plastic, Reconstructive 
and Aesthetic Surgery

1 (0.8) 3 3

Pneumology 1 (0.8) 3 3

Psychiatry 5 (4.1) 4 (2-4.5) 4 (2.5–4.5)

Public Health Medicine 4 (3.3) 3 (1.5–3.75) 3.5 (2.25-4)

Radiology 4 (3.3) 2.25 (3-4.5) 2.25 (3-4.5)

Surgery 9 (7.4) 3 (2-4.5) 3 (1.5-3)
Acronym: IQR = interquartile range

Table 4  Correlations between the GPA, Introversion and 
Ethnocentrism scores and the inclination towards emigration 
after graduation (Graduation) and after specialization 
(Specialization) (N = 124)

Graduation Specialization Introversion Ethno-
centrism

GPA 0.007 -0.037 0.004 0.070

Grad-
uation

0.686** 0.108 -0.135

Spe-
cializa-
tion

0.061 -0.191*

Intro-
ver-
sion

0.161

*p < 0.05, Spearman’s rho

**p < 0.01, Spearman’s rho
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Furthermore, our findings suggest that students who 
participated in scientific projects during their medi-
cal education had a stronger tendency to emigrate after 
graduation. We could not compare these results with 
others since we did not find such data in the literature. 
We can speculate that participation in scientific projects 
during medical education is associated with higher moti-
vation and ambition for collaborating with foreign col-
leagues to improve scientific accomplishments.

We found no significant association between levels of 
introversion and tendency to emigrate. To the best of 
our knowledge, this is the first study that investigated the 
link between introversion and tendency to emigrate after 
graduation or specialization among medical students. 
However, we found a study that investigated the associa-
tion between personality traits and migration intentions 
among university students in Germany [19]. Our findings 
are not in accordance with that study since they found a 
positive association between migration and extraversion, 
implying a negative correlation between introversion and 
migration intentions [19].

Likewise, a significant association between levels of 
ethnocentrism and a tendency toward emigration was 
not observed. To our best knowledge, this is also the first 
study to investigate the association between ethnocen-
trism and the tendency to emigrate.

In the larger context, it has to be mentioned that the 
migration of medical personnel also derives some bene-
fits to countries they leave behind, particularly in the case 
of temporary migration. In more advanced settings, phy-
sicians can acquire new skills, gain more experience and 
improve their research skills.

At the same time, retaining enough physicians for 
healthcare systems to function is very important. This 
is why the WHO Global Code of Practice on the Inter-
national Recruitment of Health Personnel in May 2010 
called for more ethical hiring of health workers to evade 
active recruitment in countries that already cope with an 
insufficient number of health care professionals [25].

Furthermore, countries that have invested in the edu-
cation of young health professionals experience a loss of 
financial resources when these people leave the coun-
try since highly educated personnel are one of the most 
expensive resources in any country. However, these 
countries are not at a loss only because of the investment 
in the health workers, but also due to the possible con-
tribution of those workers to the health system [2]. For 
instance, the total cost of educating one physician from 
primary school to university in Kenya is US$ 65,997; and 
for every physician who emigrates, a country suffers a 
loss of about US$ 517,931 worth of investment [26]. We 
were not able to find in the literature any comparable 
studies that were conducted in Croatia.

It is important to highlight that our study was con-
ducted at a very specific time point in the geopolitical 
EU history – shortly after Croatia joined the EU in June 
2013. Thus, our data provide insight into the emigration 
tendencies of medical students in a region that is eco-
nomically disadvantaged and highly affected by popula-
tion outflow, early after EU accession [21]. As such, our 
data will serve as a benchmark for future studies that can 
compare future data with ours.

Also, it should be highlighted that ethnocentrism is a 
concept rarely analyzed. While, this was limiting in the 
sense that making comparisons with other research was 
difficult, this is also an advantage of our study, as our 
findings contribute to a research field that was insuffi-
ciently explored.

Limitations of the study
It could be considered that with 124 students included, 
our study had a relatively small sample size. However, we 
had a response rate of 96%, thus adequately represent-
ing the population of medical students in Eastern Croa-
tia. The Faculty of Medicine Osijek is the only Medical 
School in Eastern Croatia. For this region, the results 
about the tendencies for emigration are crucial, as East-
ern Croatia is one of the areas of Croatia that is experi-
encing the highest levels of emigration.

Second, we compared two generations of students that 
are only one year apart from each other. This minimal age 
difference makes generational comparisons challenging 
to interpret. We included two consecutive generations 
to increase the sample size because the school in which 
we conducted the study is fairly small and enrolls a lim-
ited number of students per year. However, despite the 
minimal age differences, we also wanted to compare the 
two generations and see if the minimal age difference 
affects the tendency to migrate, hypothesizing that the 
younger generation would be more prone to migration. It 
is known that young people make up a part of the popu-
lation that is most likely to emigrate [27]. Since we found 
significant differences between the two consecutive gen-
erations, we believe that these results could be interesting 
to the readers, and useful for fostering further research. 
We were unable to find comparable studies in the lit-
erature to compare our results with those from other 
authors, but our study could motivate other research-
ers to explore how quickly intergenerational tendencies 
towards emigration change and why. We have added this 
now to the manuscript.

Third, the student population was predominantly 
women, with only 27% men participants. However, 
this should not be considered a limitation of the study 
because this is representative of the trend of so-called 
feminization of medicine, as the majority of students 
enrolled and graduated from medical studies in Croatia 
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are women [28]. Moreover, other variables should have 
been taken into account, such as Big-5, marital status, 
financial status, fluency in foreign languages, or previous 
student mobility.

The survey was conducted in 2015 and 2016. How-
ever, the results are relevant for the number of reasons. 
Firstly, the data presented are novel as we were unable 
to find a single other study that has explored ethnocen-
trism among medical students in Croatia. Furthermore, 
we were unable to find other studies in the literature 
that have investigated the link between introversion and 
tendency to emigrate after graduation or specialization 
among medical students. Also, we were unable to find a 
single other study in the literature that has investigated 
the association between ethnocentrism and the tendency 
to emigrate. Secondly, it has been posited that all research 
should be published [29]. Research is the advancement 
of knowledge and ideally, all research findings should 
be publicly available. Knowledge gained via research is a 
common good. Publication of research results is one of 
the prerequisites for verifying results and improving and 
increasing knowledge [29]. Thirdly, the topic that we have 
explored is an important topic for individual countries 
and health systems. It has been highlighted in the lit-
erature that the migration of medical professionals as a 
result of the expansion of the European Union is cause 
for concern, but that there is a significant lack of infor-
mation available about this phenomenon [30]. Our study 
fills part of this gap. Fourthly, our results will serve as a 
benchmark to show the status of the tendency to emi-
grate shortly after joining the EU. Newer research can 
take these results as a point of comparison, especially 
after Croatia joined the Schengen Area in January 2023 
and after the widespread protests of physicians related to 
their wages and work conditions that were organized in 
March 2023 in Croatia.

Conclusion
This study showed that almost one-fourth of final-year 
medical students from the Faculty of Medicine Osijek 
were considering emigrating from Croatia in search of 
employment elsewhere after graduation or specialization. 
These results are not as high as they were in previous 
Croatian studies or studies conducted in other European 
countries. Even though these data may be encouraging, 
considering the lack of physicians in Croatia, interven-
tions are needed to prevent permanent emigration to 
protect the future functioning of the Croatian health 
system.

Furthermore, our study did not find significant associa-
tions between levels of introversion and tendency to emi-
grate from Croatia, but we did find a significant negative 
association between the levels of ethnocentrism and will-
ingness to migrate after specialization. It seems that the 

phenomenon covering the emigration of students is more 
complex and influenced by many other factors which 
were not included in our study.

Further studies are needed to explore more factors 
associated with the migration tendencies of medical per-
sonnel. In future studies, it would be interesting to inves-
tigate what other personality traits (internal factors), such 
as other dimensions of the Big-5, marital and financial 
status, or patriotism, influence the decision to emigrate 
after graduation or specialization, as well as external fac-
tors such as public policies and strategies.
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Levels of depression, anxiety and subjective 
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Abstract 

Background  Previous studies have shown that symptoms of depression and anxiety were highly prevalent 
among health sciences students. This may lead to other professional and personal difficulties and a decrease in indi-
viduals’ well-being. This study aimed to analyze levels of depression, anxiety and subjective happiness among health 
sciences students in Croatia.

Methods  We conducted a cross-sectional study in 10 higher education institutions in Croatia during March 2023. 
Eligible participants were health sciences students. Participants filled out an online survey consisting of sociodemo-
graphic questions and validated scales for determining the levels of depression (9-question Patient Health Question-
naire, PHQ-9), anxiety (General Anxiety Disorder 7-item scale, GAD-7), and happiness (Subjective Happiness Scale, 
SHS).

Results  Of 7460 invited students, 2137 students participated in the study (29% response rate). There were 41.4% 
of students that exhibited at least mild depressive symptoms, with 8% of students exhibiting moderately severe 
symptoms and 1.8% severe depressive symptoms. Mild anxiety was found in 36.8%, moderate anxiety in 23.9% 
and severe anxiety in 15.8% of students. The median SHS score was 19 (15.25–22).

Women students had significantly higher levels of depression (p < 0.001) and anxiety (p < 0.001) than their men 
peers. Students in earlier study years showed higher levels of depression, anxiety and lower levels of subjective hap-
piness compared to those in later study years. Students with lower self-assessed financial status had higher levels 
of depression (p < 0.001) and anxiety (p < 0.001). Students that failed an academic year had higher levels of depression 
(p < 0.001), but lower levels of anxiety (p = 0.005).

Conclusion  In this study, we have shown that health sciences students exhibit high levels of depression and anxi-
ety, at rates exceeding those in the general population reported in other studies. Our results may help educational 
institutions to put greater effort into the battle against mental health stigma, foster acceptance of mental health 
issues and encourage students to seek help when needed. Adequate mental health services are needed at universi-
ties to promote timely diagnosis and treatment of mental health problems.
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Background
It is well documented that university students show 
high levels of mental distress, which is even more pro-
nounced among health sciences students. Health sciences 
are often considered to be academically, psychologi-
cally, and emotionally challenging [1–4]. In our previous 
study conducted in 2016, we found that 60.2% of medi-
cal and health sciences students showed increased levels 
of depression [5]. Most research on the topic of student 
mental health was done on medical students. It is consid-
ered that the frequencies of mental health issues in other 
health sciences students are comparable to that of medical 
students. We have also previously shown that the levels of 
depressive symptoms among nursing students were com-
parable to those of medical students, albeit the difference 
was statistically significant (64.8% vs 57.3%) [5]. In the lit-
erature, the prevalence of depressive symptoms in univer-
sity students varies between 8.6% and 71% [1, 3, 6–8].

Anxiety disorders are the most common psychiatric 
conditions in university students [9]. Medical students 
report symptoms of anxiety with a global prevalence rate 
of 33.8%, ranging between 7.7% and 65.5%, showing that 
a third of medical students exhibit problems with anxiety, 
which is much more prevalent than in the general popu-
lation where it is estimated at 3–25%, depending on the 
instrument and study protocol [10, 11]. The prevalence 
of anxiety in medical students is not significantly differ-
ent from that of other university students [10]. Our pre-
vious study among medical and health sciences students 
found high anxiety levels in 54.5% of the students, with 
no significant differences between medical and nursing 
students [5].

The prevalence of mental health issues in the popu-
lation of health sciences students is alarming. These 
issues may lead to more severe psychiatric conditions, 
poor academic performance, use of harmful substances, 
stress-related academic dishonesty, and reduced empa-
thy which is vital for healthcare workers [8]. Symptoms 
of anxiety and depression are known detrimental factors 
of well-being. 

Subjective happiness is one of the measures of a per-
son’s well-being [12]. It can serve as an indicator of a 
person’s ability to cope with difficulties one can face. A 
positive outlook on life can help healthcare workers in 
their relationships with patients. Individuals with higher 
levels of happiness are shown to live longer; exhibiting 
happy feelings while at the workplace can make employ-
ees more productive, which is particularly important for 
persons working in the medical field [13].

Since our study from 2016, several changes occurred 
that might have led to additional increases in the levels 
of mental distress. Most significantly, the COVID-19 
pandemic was shown to be a significant factor leading to 

mental health issues in the student population. Studies 
from 2020 have shown a higher prevalence of moderate 
and severe self-reported depressive and anxious symp-
toms in the general public and in the student populations 
caused by the COVID-19 pandemic [14]. A meta-analysis 
of the prevalence of mental health problems in the popu-
lation of nursing students during the COVID-19 pan-
demic showed a prevalence of depression at 52%, fear at 
41%, anxiety at 32%, and stress at 30% [15].

The aim of this multi-centric study was to assess the 
levels of depression, anxiety and subjective happiness 
among health sciences students in Croatia.

Methods
Study design
This was a multi-centric cross-sectional study.

Reporting
The study is reported in line with the Checklist for 
Reporting Results of Internet E-Surveys (CHERRIES) 
[16].

Participants
The study included health sciences students from 10 
higher education institutions in Croatia providing health 
sciences studies. The following institutions participated 
in the study: Catholic University of Croatia, Juraj Dobrila 
University of Pula, Libertas International University, 
University of Applied Health Sciences, Polytechnic of 
Bjelovar, University North, University of Dubrovnik, Uni-
versity of Rijeka, University of Split, and University of 
Zadar. All health sciences students were eligible, includ-
ing nursing, dental hygiene, physiotherapy, medical labo-
ratory diagnostics, midwifery, radiological technology, 
occupational therapy, and sanitary engineering.

Students were asked via their official school email 
addresses to complete the survey hosted on SurveyMon-
key. Participation was voluntary, and no incentives were 
offered to the students. First, information about the study 
was sent in a separate document with a link to the sur-
vey. The survey invitation with information about the 
study can be found in Supplementary file 1. Before start-
ing the survey, participants were asked to confirm that 
they were giving their consent to participate in the study. 
Two reminders were sent, spaced one week apart, after 
the first email invitation. The first invitation was sent on 
March 6, 2023, followed by the first reminder on March 
18, 2023, and the second reminder on March 20, 2023. 
The survey was closed on April 23, 2023. Direct identi-
fiers of the participants were not collected.
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Ethics
The study protocol was approved by the Ethics Com-
mittees of all participating institutions. All participants 
gave their written informed consent in the online inter-
face before starting the online survey. All methods were 
carried out in accordance with relevant guidelines and 
regulations.

Survey
The students were given an online self-administered 
anonymous survey in Croatian language. The full text of 
the survey in the English language can be found in Sup-
plementary file 2. The survey consisted of two parts. The 
first part included 14 questions about the participants’ 
sociodemographic characteristics: age, sex, university, 
type of study, whether they are studying full-time or part-
time, school year, whether they are employed, whether 
they live in a rural or urban setting, the number of hab-
itants in their place of residence, the financial status of 
their family and the monthly income of their family, their 
self-reported grade point average (GPA), whether they 
participated in a scientific project, and whether they 
failed a year in university. The second part of the survey 
included validated scales for determining the levels of 
depression, anxiety, and subjective happiness.

The Patient Health Questionnaire (PHQ-9) is a vali-
dated psychological instrument that has shown good 
specificity and sensitivity for detecting depressive disor-
ders [17]. It consists of nine items that are answered on a 
Likert scale and correspond to one of the DSM-IV Diag-
nostic Criterion for symptoms of major depressive disor-
der [18–21]. The total score ranges from 0 to 27. Cut-off 
points were suggested at 5, 10, 15 and 20, corresponding 
to mild, moderate, moderately severe and severe levels of 
depressive symptoms [17]. When determining the preva-
lence of depressive symptoms, we used the cut-off point 
of 5, thus encompassing all participants with at least mild 
depression.

The Generalized Anxiety Disorder – 7 (GAD-7) is a 
validated 7-item self-report psychological instrument 
developed to diagnose generalized anxiety disorder. It has 
shown good sensitivity and specificity as a screening tool 
for panic disorder, social anxiety and PTSD [17]. Its seven 
items are answered on a Likert scale [22, 23]. The total 
score ranges from 0 to 21, with proposed cut-off points 
set at ≥ 5, ≥ 10, and ≥ 15 representing mild, moderate, and 
severe anxiety symptom levels, respectively [24]. When 
determining the prevalence of anxiety symptoms, we 
used the cut-off point of 5, thus encompassing all partici-
pants with at least mild anxiety.

The Subjective Happiness Scale (SHS) is a sur-
vey consisting of 4 items, and it aims to assess the 

respondents’ subjective happiness. Respondents are 
asked to characterize themselves using total ratings 
and ratings relative to others and to assess to what 
extent the characterizations of happy and unhappy 
individuals describe them personally. Each item is 
scored on a 7-point Likert scale. The possible score 
range is 4 to 28, with higher scores indicating a higher 
level of subjective happiness [25].

We used official Croatian versions of the PHQ-9 and 
GAD-7 since all the participants spoke Croatian. We 
used the Croatian translation of the Subjective Happi-
ness Scale that our team prepared previously and used 
in a similar study [5]. Items were not randomized or 
alternated, nor was adaptive questioning applied. All 
the items were shown on a single page. The participants 
could correct their answers before sending the com-
pleted survey. Unique site visitors were not counted. The 
authors tested the online survey on desktop and mobile 
phones to ensure technical functionality before the data 
collection. We did not use any methods to prevent dupli-
cate entries potentially. No surveys were submitted with 
an atypical timestamp.

Statistical analysis
All surveys were included in the study, regardless of 
their completeness. We reported the completion rate as 
the number of surveys filled out and submitted divided 
by the number of surveys started by respondents. The 
distribution normality of scalar variables was tested by 
Kolmogorov–Smirnov and Shapiro-Wilks tests. Non-
parametrical tests were used due to the non-normal 
distribution of all scalar variables. Numerical data were 
presented as medians and interquartile ranges (IQR), or 
as means and standard deviations. Categorical variables 
were presented by relative and absolute frequencies. 
Mann–Whitney U-test was used to assess the differences 
between the two groups. Cronbach’s Alpha was used 
to assess the internal consistency of the psychological 
instruments. The chi-square test was used to assess the 
differences in ratios between independent samples, and 
Spearman’s ρ was used to assess correlations among vari-
ables. The effect of multiple variables was assessed by a 
Stepwise Multiple Linear Regression Analysis. Data anal-
ysis was performed using an IBM SPSS Statistics version 
16.0 for Windows. P-values less than 0.05 were consid-
ered statistically significant.

Raw data
Raw data collected within the study, without indirect 
identifiers of the participants, are published on Open Sci-
ence Framework (link: https://​osf.​io/​ms2u4/).

https://osf.io/ms2u4/
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Results
Participants’ characteristics
Of the 7460 invited students, 2137 students partici-
pated in the study (29% response rate). The comple-
tion rate of the survey was 97%. Response rates across 
institutions ranged from 16 to 65%. Response rates per 
institutions and number of students in different study 
courses accross specialty per institution are avail-
able in Supplementary file 3. One week after the first 
invitation, the response rate was 14% (N = 1022); one 
week after the first reminder, the response rate was 
23% (N = 1679), finally reaching 29% after the second 
reminder by the time the survey was closed for further 
responses.

The sociodemographic characteristics of the partici-
pants are presented in Table  1. The majority of partici-
pants (86.3%) were women. The participants’ median age 
was 22  years (IQR 20–26). Most participants studied 
nursing. More than half were employed full-time. Most 
were employed in healthcare, lived in an urban area and 
had a monthly income of 1001–2000 €. Few students had 
ever failed a study year. Less than 20% participated in a 
scientific project (Table 1).

Levels of depression, anxiety and subjective happiness 
among health sciences students
All scalar variables showed a deviation from normal dis-
tribution as tested by the Kolmogorov–Smirnov test. 
Cronbach’s Alpha test showed satisfactory internal 
consistency of the instruments used in the study, with 
PHQ-9 having an alpha of 0.905, GAD-7 of 0.905 and 
SHS of 0.807. Suicidal or auto-destructive ideations were 
present in 414 (19.4%) of students.

The median scores were as follows: PHQ-9 8 (4–13), 
GAD-7 7 (4–12),  SHS 19 (15.25–22), and GPA 4 (4–4). 
There were no significant differences in GPA between the 
sexes (p = 0.064).

Differences in PHQ-9, GAD-7 and SHS scores are pre-
sented in Table 2. Significant differences in the levels of 
depression were found based on sex (p < 0.001), whether 
the students worked part-time or full-time (p = 0.007), 
year of study (p < 0.001), employment (p < 0.001), self-
assessed financial status (p < 0.001), average monthly 
income (p < 0.001), failing a year in college (p < 0.001). 
Significant differences in the anxiety levels were found 
based on sex (p < 0.001), year of study (p < 0.001), employ-
ment (p < 0.001), self-assessed financial status (p < 0.001), 
average monthly income (p = 0.010), failing a year in col-
lege (p = 0.005). Significant differences in the subjective 
happiness scores were found based on whether the stu-
dents worked part-time or full-time (p = 0.019), year of 
study (p < 0.001), employment (p < 0.001), self-assessed 

financial status (p < 0.001), average monthly income 
(p < 0.001), failing a year in college (p < 0.001).

There was a strong positive correlation between 
depression and anxiety (rho = 0.826, p < 0.001), and those 
variables had a strong negative correlation with sub-
jective happiness (depression: rho = -0.600, p < 0.001; 
anxiety, rho = -0.556, p < 0.001). Age negatively cor-
related with depression (-0.145, p < 0.001) and anxiety 
(rho = -0.091, p < 0.001) and positively with subjective 
happiness (rho = 0.083, p < 0.001).

Since the scores of the PHQ-9 and  GAD-7 surveys 
can be divided into categories based on predefined cut 
points, the frequencies of those categories are presented 
in Table 3. Men had higher frequencies of low and mild 
anxiety, while women had higher frequencies of moder-
ate and severe anxiety (p < 0.001). Men had higher fre-
quencies of low depressive symptoms, while women had 
higher frequencies of mild, moderate, moderately severe 
and severe depressive symptoms (p = 0.003).

Stepwise Multiple Linear Regression Analysis deter-
mined how different variables affected the PHQ-
9,  GAD-7 and SHS scores. Variables that were offered 
to the models were as follows: gender, age, type of study, 
GPA, year of study, full-time or part-time student, 
employees yes/no, residence, self-assessed financial sta-
tus, average monthly income, failing a year in college yes/
no, previous research project yes/no.

All variables offered to the models for PHQ-9, GAD-7 
and SHS were included in the final models. Gender, 
monthly income and failing a year were the most signifi-
cant predictors for all the tested variables.

The model for PHQ-9 explained 8.4% of the variance, 
determined as an adjusted R squared (R2) with a stand-
ard error of 6.28. The ANOVA test results suggest satis-
factory explanatory power, F = 16.17, df = 12, p < 0.001 
(Table 4).

The model for GAD-7 explained 5.8% of the variance, 
determined as an adjusted R squared (R2) with a stand-
ard error of 5.24. The ANOVA test results suggest satis-
factory explanatory power, F = 10.82, df = 12, p < 0.001 
(Table 4).

The model for SHS explained 6.8% of the variance, 
determined as an adjusted R squared (R2) with a standard 
error of 4.7. The ANOVA test results suggest satisfactory 
explanatory power, F = 12.46, df = 12, p < 0.001 (Table 4).

Discussion
Our analysis of the levels of depression, anxiety and sub-
jective happiness in students of health sciences students 
in Croatia showed concerning results. There were 41.4% 
of students that exhibited at least mild depressive symp-
toms, with 8% of students exhibiting moderately severe 
symptoms, and 1.8% severe depressive symptoms. Mild 
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anxiety was found in 36.8%, moderate anxiety in 23.9% 
and severe anxiety in 15.8% of students.

Women students had significantly higher levels of 
depression and anxiety than their men peers. Suicidal 
or auto-destructive ideations were present in 19.4% of 
students. Students in earlier years of the study showed 
higher levels of anxiety, depression and lower levels of 
subjective happiness. Students with lower self-assessed 
financial status had higher levels of anxiety and depres-
sion. Students that failed an academic year had higher 
levels of depression but lower levels of anxiety.

In our previous study conducted in 2016, we assessed 
the same variables in medical and nursing students [5]. 
We found that the anxiety levels in the current study 
were markedly higher than in our previous study. Among 
nursing students, we previously found that 55.7% exhib-
ited at least mild anxiety levels, compared to 76.4% in 
this study. On the contrary, the levels of depression were 
lower in the current research; 57.3% of students exhib-
ited at least mild depressive symptoms in our previous 
research, compared to the current 41.4% [5]. However, 
the results are not completely comparable since, in the 
current study, we included other health science univer-
sity studies and multiple institutions from different parts 
of Croatia. Thus, the sample was more diverse in the cur-
rent study.

Pursuing higher education can feel overwhelming for 
many students, marking a period of first independence 
from their parents, often accompanied by financial bur-
dens, dealing with long study hours and pressure from 
family members [26]. Indeed, we found that low self-
assessed financial status was associated with higher lev-
els of depression and anxiety in our study. Kumar et  al. 
found that higher financial status was associated with 
higher levels of happiness in nursing students [27].

Many students have to work part-time or full-time 
to ease the financial burden of university life, with the 
share of students working reaching up to 85% in certain 

Table 1  Sociodemographic characteristics of the tested population 
(N = 2137)

n ( %)

Sex Men 237 (12.8)

Women 1845 (86.3)

Decline to answer 19 (0.9)

Institution of study Catholic University of Croatia 187 (8.7)

Libertas International University 130 (6.1)

Juraj Dobrila University of Pula 193 (9.0)

University North 194 (9.1)

University of Applied Health 
Sciences

542 (25.4)

University of Dubrovnik 47 (2.2)

University of Rijeka 291 (13.6)

University of Split 260 (12.2)

University of Zadar 153 (7.2)

Polytechnic of Bjelovar 140 (6.5)

Type of study Nursing 1479 (69.2)

Clinical nutritionism 3 (0.1)

Dental hygiene 1 (0.0)

Physiotherapy 332 (15.5)

Medical laboratory diagnostics 74 (3.5)

Midwifery 44 (2.1)

Radiological technology 101 (4.7)

Occupational therapy 33 (1.5)

Sanitary engineering 68 (3.2)

Did not specify 3 (0.1)

Full-time or part-time 
student

Full-time 1123 (52.5)

Part-time 1014 (47.4)

Year of study 1 198 (9.3)

2 527 (24.6)

3 203 (9.5)

4 594 (27.8)

5 615 (28.8)

Employment Employed in the medical field 821 (38.4)

Employed outside the medical 
field

424 (19.8)

Unemployed 892 (41.7)

Residence Urban 1451 (67.9)

Rural 686 (32.1)

Size of residence  < 10000 879 (41.1)

10001–50000 545 (25.5)

50001–100000 226 (10.6)

100001–200000 136 (6.4)

 > 200000 351 (16.4)

Self-assessed financial 
status

1 – very low 16 (0.7)

2 105 (4.9)

3 1007 (47.1)

4 826 (38.7)

5—excellent 183 (8.6)

Table 1  (continued)

n ( %)

Average monthly 
income

 < 1000 € 193 (9.0)

1001–2000 € 905 (42.3)

2001–3000 € 636 (29.7)

 > 3000 € 403 (18.8)

Failing a year in col-
lege

Yes 156 (7.3)

No 1981 (92.7)

Doing a scientific 
project

Yes 404 (18.9)

No 1733 (81.1)
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Table 2  Medians and interquartile ranges (IQR) of the scores of the PHQ-9 (The patient health questionnaire-9), GAD-7 (Generalized 
Anxiety Disorder-7), and Subjective Happiness Scale (SHS) scales depending on the different variables and the difference between 
those groups. For small groups, the 75th percentile, or both the 25th and the 75th percentile could not be calculated (N = 2138 
participants)

PHQ-9 GAD-7 SSH

median (IQR) p median (IQR) p median (IQR) p

Sex Men 3 (7–10.5)  < 0.001 3 (6–9)  < 0.001 20 (16–23) 0.069

Women 8 (4–14) 8 (4–12) 19 (15–22)

Type of study Nursing 8 (4–13) 0.222 7 (4–12) 0.072 19 (16–22) 0.156

Clinical nutritionism 12 (1) 8 (5) 14 (13)

Dental hygiene 18 14 25

Physiotherapy 7.5 (3.25–13) 7 (3–11) 19 (15–23)

Medical laboratory diagnostics 9 (5–15.25) 10 (4.75–14.25) 17 (15–21)

Midwifery 9.5 (4.25–12.75) 10 (5–14.75) 19 (16.75–24)

Radiological technology 8 (3.5–14) 7 (4–12) 18 (14–22)

Occupational therapy 8 (6–13) 8 (3.5–12.5) 20 (15.25–24)

Sanitary engineering 9 (6–15) 8.5 (5–12) 17 (14–21)

Full-time or part-time student Full-time 8 (4–14) 0.007 8 (4–13) 0.061 19 (15–22) 0.019

Part-time 8 (4–13) 7 (4–12) 19 (16–22)

Year of study 1 9 (5–14)  < 0.001 8 (4–12)  < 0.001 14 (12–23)  < 0.001

2 9 (4–14) 8 (4–13) 19 (15–22)

3 8 (4–14) 9 (5–13) 18 (15–22)

4 6 (3–11) 6 (3–10) 20 (17–24)

5 6 (3–11) 6 (4–9) 20 (17–23)

Employment In the medical field 7 (4–12)  < 0.001 7 (4–11)  < 0.001 20 (17–22)  < 0.001

Outside the medical field 9 (5–16) 8.5 (5–13) 18 (14–22)

Unemployed 8 (4–14) 8 (4–12) 19 (15–22)

Residence Urban 8 (4–13) 0.888 7 (4–12) 0.793 19 (16–22) 0.083

Rural 8 (4–14) 7 (4–12) 19 (15–22)

Size of residence  < 10000 8 (4–14) 7 (4–12) 19 (15–22)

10001–50000 9 (4–13) 0.650 8 (4–12) 0.628 19 (16–22) 0.178

50001–100000 8 (4–13) 7 (4–11.25) 19 (16–23)

100001–200000 7 (3–13.75) 7 (3–12) 19 (15–22.25)

 > 200000 8 (4–13) 8 (4–13) 20 (15–22)

Self-assessed financial status 1 15 (4.25–23.75)  < 0.001 8.5 (3–14.75)  < 0.001 15.5 (13.75–22.25)  < 0.001

2 12 (6–18.75) 11 (6–15) 16.5 (13–20)

3 9 (5–14) 8 (5–12) 18 (15–22)

4 7 (3–13) 7 (4–11.25) 20 (16–23)

5 6 (3–11) 6 (3–12) 21 (17–24)

Average monthly income  < 1000€ 9 (6–16)  < 0.001 9 (5–14) 0.010 18 (15–22)  < 0.001

1001–2000€ 9 (4–14) 8 (5–12) 18 (15–22)

2001–3000€ 7 (4–13) 7 (4–12) 19 (16–23)

 > 3000€ 7 (3–13) 7 (4–12) 20 (17–23)

Failing a year in college Yes 11 (5–16) 7 (4–12) 17 (14–21)

No 8 (4–13)  < 0.001 9.5 (5–14) 0.005 19 (16–22)  < 0.001

Doing a scientific project Yes 8 (4–14) 8 (5–13) 0.105 19 (15–22)

No 8 (4–13) 0.184 7 (4–12) 19 (16–22) 0.783
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countries [28, 29]. It has been shown that working stu-
dents have more prevalent physical and mental problems 
due to the increased workload, sleep deprivation and 
lack of social contact with loved ones [29]. In our study, 
students that worked showed higher levels of depres-
sion and anxiety and lower levels of subjective happiness 
compared to students that did not work. When compar-
ing these variables based on the type of employment, it 
can be seen that between the groups of students working 
in the medical field, outside the medical field, and those 
who are unemployed, students working in the medical 
field showed the lowest levels of depression and anxiety, 
and those who were employed outside the medical field, 
the highest. These results may imply that having a job in 

the medical field may give the students a sense of stability 
and competence, which may lead to better mental health.

Higher levels of depression and anxiety in students of 
lower years of study might be associated with balanc-
ing new duties, but the curriculum obligations must also 
be taken into account in future research. Bachelor stud-
ies are often considered to be more difficult than Mas-
ter’s studies in Croatia, and the analysis of whether this 
is a factor in students’ levels of depression and anxiety 
should be expanded upon in the future since several stud-
ies found that school was the main stressor for students 
[8, 30]. Medical and health sciences are often considered 
more demanding than other types of studies due to diffi-
cult courses but also because of the clinical work, which is 

Table 3  The frequencies and percentages of the categories of depressive and anxiety symptoms according to the GAD-7 (Generalized 
Anxiety Disorder-7) and PHQ-9 (The patient health questionnaire-9) scales and the sex-related differences (N = 2138)

Note: 19 participants declined to specify their gender and were excluded from the analysis. Due to missing data in certain items of the GAD-7, the scores could not be 
calculated for 90 participants

n (%) P (Chi square)

Men Women Total  < 0.001

GAD-7 Low anxiety 81 (32.5) 398 (22.4) 484 (23.6)

Mild anxiety 103 (41.4) 646 (36.3) 752 (36.8)

Moderate anxiety 41 (16.5) 445 (25.0) 488 (23.9)

Severe anxiety 24 (9.6) 291 (16.3) 324 (15.8)

PHQ-9 Low levels of depressive symptoms 189 (69.2) 1056 (57.2) 1253 (58.6) 0.003

Mild depressive symptoms 42 (15.4) 383 (20.8) 427 (20.0)

Moderate depressive symptoms 26 (9.5) 216 (11.7) 246 (11.5)

Moderately severe depressive symptoms 15 (5.5) 152 (8.2) 172 (8.0)

Severe depressive symptoms 1 (0.4) 38 (2.1) 39 (1.8)

Table 4  The unstandardized coefficient betas of the variables included in the stepwise multiple linear regression analysis

* p < 0.05
** p < 0.01
*** p < 0.001

PHQ-9 GAD-7 SHS

Beta Standard Error Beta Standard Error Beta Standard Error

Gender 2.042*** 0.411 2.065*** 0.343 -0.613* 0.310

Age -0.138*** 0.025 -0.092*** 0.021 0.067*** 0.019

Type of study 0.051 0.065 -,023 0.055 -0.069 0.049

GPA -0.889** 0.286 -0.491* 0.239 0.556* 0.217

Year of study -0.347** 0.130 -0.246* 0.108 -0.113 0.099

Full-time or part-time student -0.288 0.379 -0.277 0.316 0.248 0.286

Employed -0.176 0.224 -0.072 0.187 -0.288 0.170

Residence -0.332 0.296 -0.149 0.248 -0.178 0.224

Financial status -0.079 0.174 -0.027 0.145 0.214 0.131

Monthly income -1.452*** 0.207 -0.887*** 0.173 1.177*** 0.157

Failing a year in college 2.041*** 0.536 1.189** 0.448 -1.200** 0.405

Previous research project 0.834* 0.356 0.776** 0.297 -0.040 0.270
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often emotionally and physically demanding. Medical stu-
dents have shown higher levels of depression and burnout 
than other university types of studies, and most research 
on the topic of mental health of university students was 
done on this population. Studies have shown that medical 
students often exhibit symptoms of burnout, with preva-
lence as high as 70—95% [8, 31–33]. The prevalence of 
depression in this population is 10–15% higher than in the 
general population [30].

In our study, we found that students that failed a year 
in college had higher levels of depression and anxiety. 
However, it is difficult to suggest, based on our data, 
the direction in which these variables are associated, 
i.e., whether the initially decreased mental health leads 
to problems with studying or whether the stress related 
to school responsibilities leads to decreased mental 
health. The most plausible answer is that there is an 
interplay between the variables that eventually form a 
vicious circle.

Even though the levels of depression are higher in medi-
cal students than in other health sciences students, the 
results are comparable, and there are no significant differ-
ences in anxiety levels between medical students and other 
health science students [5, 10]. A study in Turkey found 
that nursing students had a borderline to high prevalence 
of mental health problems compared to other university 
types of studies and the general population [34]. Other 
studies found that nursing and public health students were 
less likely to have mental health problems than other uni-
versity majors [35]. In the current study, we found a preva-
lence of at least mild depressive symptoms of 41.4%, which 
is similar to previous studies [1, 3, 5–8, 36].

Research has shown that 6–26% of students are diag-
nosed with a mental health issue [1, 7, 8, 30]. Studies 
have shown that anxiety is more prevalent than depres-
sion, which is in line with our results [30]. Women stu-
dents are usually more affected [37–40], even though a 
recent meta-analysis found no gender-related differences 
in anxiety in the medical student population [10]. In our 
research, we also found significantly higher levels of anxi-
ety in women students. It is important to note that most 
mental health problems occur in early adulthood, with 
the onset of 75% of mental health problems occurring by 
the age of 25, which coincides with the age of pursuing 
higher education [2]. Still, only a third of them seek treat-
ment [8, 41]. This shows that the stigma of mental health 
issues still exists, even among health sciences students 
[42]. Stigma is considered the most important obstacle to 
seeking professional help [2].

It has been shown that untreated mental health issues 
may progress into more complex psychiatric disorders, 
school dropout, addiction, and other auto-destructive 
behaviors [43]. However, things might be changing as 

more students seek help at a rate exceeding enrolment 
increases [43]. Not requesting help may lead to other 
negative outcomes, such as school dropout, suicidal 
ideation and burnout [41]. It is known that medical pro-
fessionals have high rates of suicide [26, 32]. Medical stu-
dents show rates of suicidal ideations of 7.4 -24.2%, which 
are higher than those in the general university student 
population which are at a rate of 6.7% [3, 9, 41, 43]. Even 
though we did not ask our participants about their sui-
cidal ideations, we asked them about their self-destruc-
tive and suicidal ideations (Item 9 from the PHQ-9 scale: 
“Thoughts that you would be better off dead, or of hurting 
yourself”), and we found a rate of 19.4% which is compa-
rable to prior results about suicidal ideations.

Studies on nursing students showed that during the 
COVID-19 pandemic, they showed higher levels of anxi-
ety or depression [15, 36, 38, 44–47]. Previous research 
has also shown that in pandemic outbreaks, nurses are 
more likely to experience worse mental health than doc-
tors, which might be related to the increased time nurses 
spend in contact with patients when compared to phy-
sicians [44]. The COVID-19 pandemic has put a unique 
strain on students. In Croatia, following the onset of the 
COVID-19 pandemic, students were abruptly switched 
to online-only education, and not all students had a posi-
tive attitude towards that switch [48].

Meda et al. conducted a study on Italian students and 
reported higher levels of depression during the COVID-
19 pandemic, with those students who previously 
showed no problems with mental health having a more 
pronounced increase in their levels of depression [49]. 
However, the same research has shown that after the 
lockdown, the prevalence of psychiatric issues returned 
to levels before the lockdown [49].

Our study was conducted during March–April 2023 
when most measures against COVID-19 were abolished, 
except in the clinical setting. Our results are in line with 
those of Meda et al., as the levels of depression and anxi-
ety are comparable to those of similar research done 
before the COVID-19 pandemic [5, 49].

Studies have shown that higher mental well-being is 
positively associated with empathy [40]. Empathy is one 
of the most important traits for workers in healthcare. In 
this study, we assessed subjective happiness as a meas-
ure of well-being [12]. Previous studies have shown that 
nursing students show higher levels of subjective happi-
ness when compared to medical students [5]. It is known 
that happier individuals tend to live longer, are more pro-
ductive at the workforce and contribute to making soci-
ety a better place through socially cooperative roles such 
as voluntary work [13]. Previous, albeit limited, research 
has shown low-to-moderate happiness levels in the nurs-
ing student population [27].
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High levels of mental health problems in the population 
of students of health sciences present a reason for con-
cern as it may damage professional performance, decrease 
empathy, ethical conduct and professionalism, and it may 
lead to personal consequences such as substance abuse, 
broken relationships, and suicidal ideation [1, 50].

Limitations of the study
Our study has several limitations. It was an online survey 
that guaranteed confidentiality and the students were free 
to decide whether they wished to participate. Due to our 
response rate (29%), it is possible that the students who 
exhibit mental problems were overrepresented and more 
motivated to participate in the study due to self-selection 
bias [51]. Since we used the cut-off points for mild anxi-
ety and depression, the prevalence we found could repre-
sent an overestimation. Our study may provide a baseline 
for monitoring students’ mental health in the future. Even 
though we aimed to use a limited set of instruments to 
have a better completion rate, a broader set of instruments 
would give us a better picture of the possible underlying 
causes of the problems, and a qualitative study of these 
findings would be beneficial. Variables that would be use-
ful to assess in future research are the levels of burnout, 
empathy, stress and personality and whether the students 
are diagnosed with a mental condition and are seeking 
professional help. Due to the nature of the study, our find-
ings do not represent the official diagnoses of participants. 
Also, we would like to emphasize that even though there 
were more women among participants, this is representa-
tive of the demographics of health sciences students.

Conclusion
This study shows that health science students exhibit high 
levels of depression and anxiety at rates exceeding those 
in the general population reported in other studies. Since 
the well-being of medical professionals is essential for their 
professional work, adequate care must be given to these 
individuals to prevent further progression of mental illness.

Our results may help educational institutions to 
put greater effort into the battle against mental health 
stigma, foster acceptance of mental health issues and 
encourage students to seek help when needed. Adequate 
mental health services are needed at universities to pro-
mote timely diagnosis and treatment of mental health 
problems.
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