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This study was performed to investigate the influence of the English language on 
the medical/dental terminology of Croatian dental students. It emerged from the 
terminological projects of the School of Dental Medicine, University of Zagreb 
that had been conducted as a part of the national programme the Development 
of Croatian Special Field Terminology. Students were asked to translate English 
sentences allegedly extracted from dental literature into Croatian. The results 
showed that most students translated the offered English terms using anglicisms 
rather than choosing Croatian terms. The finding that students distinctively pre-
fer professional literature in Croatian suggests that their professional vocabulary 
is mostly modelled by the Croatian educational materials and by the discourse 
of instruction. These results suggest the need for further activities concerning 
the popularization of Croatian medical/dental terminology for the purpose 
of preservation and development of a native professional vocabulary and of 
improving communication with patients and patients’ understanding of medical 
information.
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1. Introduction

The body of a professional vocabulary of health professionals forms during the 
time of their official education. According to Amundson Romich (2001, in Sartori 
2013, 23), “studying medical terminology is like learning a new language.” In 
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non-English-speaking countries, such as Croatia, this process is, nevertheless, 
under a considerable influence of the English language, both at the lexical and 
syntactical level. The influence of English on the development and standardiza-
tion of domain specific terminology is not an uncommon phenomenon in most 
European languages (Kontra 1982; Nagy 2013; Onysko 2007; Kovács 2009; Picone 
1996; Carli and Calaresu 2003; Šabec 2005; Ricart Vayá and Candel Mora 2009; 
Alcaraz Ariza 2012; Gjuran Coha 2011), since English has gained the status of lin-
gua franca in academic research and in international professional communication.

The influence of English on the acquisition of Croatian dental students’ pro-
fessional language may be direct, through the use of textbooks and other educa-
tional materials in English, but it can also occur through an engagement in scien-
tific work, and/or writing professional papers for students’ journals. Moreover, the 
Dental Students’ Association in Croatia is an organizer of two important inter-
national events, Virtual World Congress of Dental Students, and EDSA Summer 
Camp Croatia. Finally, Croatian students can apply for students’ exchange pro-
grammes of the Erasmus Student Network, where language differences may not 
be regarded as a problem, but as a way of developing personal and professional 
competence (Myhre 2011).

One of the reasons why using the English language may directly influence the 
formation of a professional vocabulary of Croatian dental students is that many 
medical/dental terms in Croatian share the same word stem with English terms. 
Many of these terms are in fact internationalisms derived from Greek and Latin 
forms and not true anglicisms. However, they are frequently loaned from mod-
ern languages, nowadays most commonly English (Bratanić and Brač 2013), and 
thereby not always adjusted to the standard Croatian language. It can be assumed 
that students, when reading or listening in English, often choose or are subcon-
sciously driven to use a Croatian word that shares the same word stem with the 
English word, that is, to use an anglicism. This is because (standardized) Croatian 
terms usually have a distinctive form, so their recollection from memory requires 
some time and effort. Vice versa, the common use of internationalisms and angli-
cisms in Croatian dental terminology makes it easier to establish a dialogue in 
English when necessary, e.g. in communication with foreign fellow students or 
foreign guest teachers.

Another way in which the English language influences dental students’ pro-
fessional vocabulary is through the Croatian terminology that their teachers use 
in lectures and in written teaching materials. A continuous exposure of Croatian 
teachers to English terminology for their personal professional and scientific de-
velopment may significantly influence the terminology they use when working 
with Croatian students, especially if they are simultaneously engaged in the teach-
ing of foreign students in the English language. It can be assumed that frequent 
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“switching” between English and Croatian may gradually lead to favourizing 
medical and dental terms in Croatian that share the same word stem with English 
terms, as well as increase the use of untranslated or improperly translated loan-
words. Such a process inadvertently and imperceptibly suppresses the usage of 
standard Croatian words and may lead to a gradual impoverishment of Croatian 
medical and dental terminology. Vrdelja (2011) states that, unlike many renowned 
Croatian linguists who oppose the extensive use of anglicisms in the Croatian lan-
guage and who advocate the need for the creation and use of new Croatian words 
instead of borrowings, the speakers of the Croatian language, who are in fact the 
driving force of language change, on average show a high degree of indifference 
towards the constant penetration of anglicisms into the Croatian language, and 
they readily and easily accept new terms and expressions from the English lan-
guage. Several studies assesing the influence of the English language in different 
domains can support this statement. Josić (2014) describes the increasing uncriti-
cal acceptance of the English language influence in the language of Croatian web 
portals. Her analysis showed that the norms of the Croatian linguistic standard 
are often so broken down by “ready-made” loaning from the English language that 
she raised the question whether these disruptions were becoming characteristic 
of web journalism and a silently accepted way of a part of public communica-
tion. Opačić (2006) also criticises the extensive and unjustified use of anglicisms 
in the language of the media (newspapers, television) and considers this a threat 
to the Croatian language on the lexical, morphological, syntactical and other lev-
els. Following the analysis of the English borrowings in the Croatian sustainable 
agriculture terminology, Perković et al. (2014) offered possible Croatian replace-
ments for anglicisms for the purpose of contributing to the Croatian standard lan-
guage. In the field of electrical engineering new terms appear on a daily basis and, 
especially those relating to computer terminology, rapidly penetrate into various 
professions and everyday life, which makes it not only a problem of the specialized 
language, but one of the general language as well. Besides the difficulties in find-
ing appropriate equivalents in due time, an additional problem in the populariza-
tion of (new) Croatian terms in the domain of computing and modern technology 
could be a highly positive attitude towards the use of anglicisms because of the 
close relationship between English and computer science. It has been noticed that 
anglicisms are preferred in Croatian popular magazines and scientific journals of 
this field even when there are accepted Croatian equivalents (Liermann-Zeljak 
2013). Zauberga (2005) suggests that the societies that are forced to continuously 
import techniques, science and technology, and which are recipients of knowledge 
created by others in other languages should control the entrance of adapted or di-
rect borrowings if they want to ensure that their own language is not overwhelmed 
by foreign structures.
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The readiness of the medical/dental students to accept and use loanwords in 
their professional vocabulary could be influenced by the factors which facilitate 
the influence of the English language on their general lexical inventory. These in-
clude learning English from an early age (i.e. growing familiarity with the English 
language), modern technological advances, and improperly translated or untrans-
lated English words frequently encountered in the media, especially in the do-
mains which are important for young people such as technology, (pop) culture and 
sports (Josić 2014; Drljača Margić 2011). An increased number of the English-as-
a-second-language speakers and their communicative competence are, according 
to Nikolić-Hoyt (2005), the reasons why many English words are not perceived as a 
foreign element and unadapted forms are retained as a result, especially in the do-
mains characterized by a fast entry of foreign words such as information and com-
munications technology (ICT). A line of research by Drljača Margić (2010, 2011, 
2012) on the Croatian speakers’ attitudes toward (the use of) anglicisms and their 
Croatian equivalents reveals that a majority of the respondents consider today’s 
presence of anglicisms in Croatian as an inevitable and expected phenomenon.

Generally, favourizing medical/dental loanwords should not significantly af-
fect a mutual understanding between teachers and Croatian dental students, but 
will surely lead to difficulties in the (future) discourse with the patients. Evidence 
shows that communication between doctors and patients in all medical branch-
es is frequently overburdened by medical jargon and complex medical phrases 
resulting in confusion and misunderstanding by the patient (Gibbs et al. 1987). 
Patients often misinterpret or cannot correctly define even certain commonly 
used medical terms such as benign and malignant (O’Connell et  al. 2013) (in 
Croatian: benigni and maligni). The educational materials and written instructions 
for dental and craniofacial patients are often inappropriately prepared (Alexander 
1999, 2000; Patel et  al. 2011) and surveys conducted to determine the number 
and type of the communication techniques that dentists commonly use found a 
low routine use of all of the communication techniques (using simple language, 
speaking more slowly, writing out instructions, reading instructions aloud, ask-
ing patients to repeat information or instructions, underlining key points in the 
patient information handout, drawing or using pictures, using models or videos to 
explain, making follow-up telephone contacts to check understanding and com-
pliance, etc.) including the techniques thought to be most effective with patients 
with low literacy skills (Rozier et al. 2011; Maybury et al. 2013). Based on their 
results, Maybury et al. (2013) suggest that professional education is needed both 
in the dental school curricula and in the continuing education courses to increase 
the use of the recommended communication techniques.

Because of its global role and status in the academic and research settings, 
the influence of English on the Croatian medical/dental terminology cannot 
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be avoided, but should be better controlled. To help overcome these problems, 
and to contribute to the preservation of the Croatian standard language, the 
School of Dental Medicine, University of Zagreb joined the programme named 
the Development of Croatian Special Field Terminology (referred to here by its 
Croatian acronym STRUNA). Its aim is to standardize the Croatian terminology 
across various professional domains through a cooperation between domain ex-
perts and terminologists and language experts (Bratanić and Ostroški Anić 2013). 
The Struna termbase, officially launched in February 2012, makes standardized 
Croatian terms with their definitions, Croatian synonyms, equivalents in several 
European languages and other useful data available to the public. The School of 
Dental Medicine, University of Zagreb contributed to the development of a stan-
dardized Croatian special field terminology in the fields of dental medicine (the 
project Croatian Dental Terminology or HRSTON, 2009–2010), anatomy and 
physiology (the project Croatian Anatomical and Physiological Terminology or 
HRANAFINA, 2012–2013), and, currently, in the field of pharmacology (the proj-
ect Croatian pharmacological terminology or FARMANA, 2016–2017).

This survey was conducted after the first two terminological projects of our 
School officially ended. We wanted to gain an insight into the way the Croatian 
dental students would translate the English sentences that had been presented as 
extracted from dental literature. The sentences were formulated in a way as to 
include several terms that could be translated either with a Croatian term or with 
a loanword that shared the same word stem as the offered English term, that is, 
with an anglicism. The primary goal of the survey was to assess whether the stu-
dents would rather choose Croatian terms instead of anglicisms. Additionally, the 
questionnaire served to collect other data that could be used to gain a better un-
derstanding of their choices.

2. Method

2.1 Ethics approval and participants

The study was approved by the Ethics Committee of the School of Dental Medicine, 
University of Zagreb, Croatia. The participants were Croatian students of the 
School of Dental Medicine, University of Zagreb and the students studying dental 
medicine at the School of Medicine, University of Rijeka. They were in the 9th or 
10th semester of their 12 semesters’ integrated undergraduate and graduate uni-
versity study programme. The estimated number of participants needed to arrive 
at a trustworthy interpretation of the research questions was about 150. The survey 
was conducted in the academic years 2013/2014, 2014/2015 and 2015/2016.
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2.2 Study design

The students were invited to take part in this anonymous survey by filling a self-ad-
ministered questionnaire at the beginning or at the end of one of their regular lec-
tures or practicals. The students were unaware of the primary purpose of the study.

The beginning of the questionnaire requested the following information from 
the participants: gender, age, type of high school education and a self-assessment 
of one’s knowledge of the English language by choosing a grade on a 5-point scale 
ranging from 1 (insufficient knowledge) to 5 (excellent knowledge). The students 
were then offered a total of 13 sentences in English (divided into seven units 
and allegedly extracted from dental literature) and asked to translate them into 
Croatian. In the end, the students were asked to give answers to the following 
questions (translated here from Croatian into English by the authors):

A. Have you used hardcopies or online editions (pdf or other format) of medical/
dental textbooks and handbooks in English during your studies?

B. Have you used professional/scientific journals in English available in the li-
braries at the School of Medicine or the School of Dental Medicine and/or on 
the internet?

C. Would you like more textbooks and handbooks to be translated into Croatian?
D. Do you think that certain medical/dental terms are often denoted with dif-

ferent Croatian terms in different professional books and in the discourse of 
different teachers?

E. Do you think it is justified to use words of foreign origin (e.g. spreader, diskol-
oracija, pacemaker) if there are Croatian equivalents (Croatian terms for the 
above examples were given here: proširivač, obojenje, srčani elektrostimulator)?

F. Do you think it is important to create and use Croatian terms for English 
terms that to date have no Croatian equivalents and that refer to newly discov-
ered or newly applied processes, phenomena, methods, surgical procedures, 
medicines, and the like?

G. Would you be willing to start using a standardized Croatian term instead of 
a loanword in spoken and written communication, even if that loanword has 
been used in everyday communication for quite some time?

H. Would you use the Croatian terms that you used to translate sentences in this 
questionnaire in the communication with your patients who have no formal 
medical education? 

The questions were answered using the 5-point Likert’s scale: For A and B: 1 very 
often, 2 often, 3 occasionally, 4 rarely, 5 never. For C–H: 1 yes, 2 mainly yes, 3 
neither yes nor no, 4 mainly no, 5 no. These questions will, where appropriate, be 
shortened and/or referred to as A, B, etc. Since some of these questions could have 
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implied the true purpose of the survey to the mindful student, they were raised 
after the students had, expectedly, translated the sentences.

2.3 Statistical analysis

A total of 50 terms were analysed. The ways in which the terms were translated 
were: translation omitted, Croatian term (Cro), anglicism (Eng), Croatian term 
with an anglicism in parenthesis (or aside) (Cro+Eng ), anglicism with a Croatian 
term in parenthesis (or aside) (Eng+Cro), wrong translation. Table 1 provides a 
list of the analysed English words and their translations distinguishing between 
anglicisms and Croatian terms.

Table 1. A list of the analysed English terms and their translations

Analysed terms from the 
 sentences in English (N = 50)

Anglicism (Croatian term 
resembling the English term)

Croatian term

Residual Rezidualni Zaostatni; ostatni

Apex Apeks Vršak; vrh

Mandibular Mandibularni; mandibule Donjočeljusni; donje čeljusti

Central Centralni Središnji; srednji

Incisor Inciziv Sjekutić

Extracted Ekstrahiran Izvađen

Partial Parcijalni Djelomični

Dental Dentalni Zubni

Prosthesis Proteza Nadomjestak

Ossification Osifikacija Okoštavanje

Dental Dentalni Zubni

Alveola Alveola Čašica

Mandible Mandibula Donja čeljust

Mastication Mastikacija Žvakanje

Temporomandibular Temporomandibularni Čeljusni; žvačni

Mandible Mandibula Donja čeljust

Temporal Temporalni Sljepoočni

Premolar Premolar Pretkutnjak

Extracted Ekstrahiran Izvađen

Fracture Fraktura Prijelom; lom

Radix Radiks Korijen

Dental Dentalni Zubni
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Table 1. (continued)

Analysed terms from the 
 sentences in English (N = 50)

Anglicism (Croatian term 
resembling the English term)

Croatian term

Implant Implantat Usadak

Malignant Maligni Zloćudni

Ulcer Ulkus; ulceracija Vrijed; čir

Sublingual Sublingvalni Podjezični

Dental Dentalni Zubni

Calculus Kalkulus Kamenac

Lingual Lingvalni Jezični

Interdental Interdentalni Međuzubni; između zubi

Anterior Anteriorni Prednji

Secretion Sekrecija Lučenje; izlučivanje

Oral Oralni Usni; usta; usne šupljine

Pharyngeal Faringealni Ždrijelni

Mucosa Mukoza Sluznica

Dental Dentalni Zubni

Caries Karijes Kvar

Cervical Cervikalni Vratni

Forming Formiranje Oblikovanje

Bolus Bolus Zalogaj

Deglutition Degluticija Gutanje

Malnutrition Malnutricija Pothranjenost

Gastric Gastrični Želučani

Dental Dentalni Zubni

Pharyngeal Faringealni Ždrijelni

Mucosa Mukoza Sluznica

Esophageal Ezofagealni; ezofagusa Jednjačna; jednjaka

Mucosa Mukoza Sluznica

More resistant Rezistentniji Otporniji

Parotid Parotidni Podušni; doušni; zaušni

Based on the students’ choices, several outcome variables were formed in order to 
determine their preferences in translation, and to assess their choices as a function 
of different explanatory variables.

To determine the total number and the percentage of the English terms 
that were preferentially translated with Croatian terms, the categories Cro and 
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Cro+Eng were coded as 1, the others as 0. The normality of distribution was tested 
with Kolmogorov-Smirnov test.

To determine the percentage of students who preferred Croatian terms to an-
glicisms, two outcome variables were formed. To determine the total number of 
English terms that were preferentially translated with Croatian terms, the catego-
ries Cro and Cro+Eng were coded as 1, the others as 0. To determine the total num-
ber of English terms that were not translated with Croatian terms, the categories 
Eng and Eng+Cro were coded as 1, the others as 0. Some of the offered terms were 
not translated. In these cases, if neither the choice of Croatian terms nor angli-
cisms reached 50%, the choice that reached a higher percentage was used to denote 
students’ preferences. If the number of Croatian terms and anglicisms was equal 
(5/159 or 3% of the sample), the students’ preference was designated to anglicisms.

Five of the English terms (extracted, dental, mandible, pharyngeal and mu-
cosa) were offered for translation more than once in order to assess if these terms 
would (not) be consistently translated with Croatian words. We also wanted to 
value if the context or the collocation in which the concerned English term oc-
curred would influence the students’ choice of translation, particularly the transla-
tion of the adjective dental, which was offered in conjunction with five different 
nouns. The consistency in translation was analysed by calculating Cohen’s kappa 
using two outcome variables, translation with a Croatian word (Cro) and with an 
anglicism (Eng). Cohen’s kappa was additionally calculated to assess the agree-
ment in the translation of four pairs of different English terms because of either 
their resembling form (sublingual, lingual) or their proximity in the sentences and 
the use in almost identical context/collocation (e.g., oral and pharyngeal mucosa).

In order to assess if gender, age, type of high school education, self-assessment 
of one’s knowledge of the English language, and the answers or attitudes reflected 
through the answers to the questions A–H were significant predictors of students’ 
preferences in translation, two dichotomous variables were used, 0 = anglicisms 
preferred and 1 = Croatian translation preferred. For this purpose, logistic re-
gression, linear regression, Pearson’s correlation, Chi-Square test and ANOVA 
were performed.

The frequency of a specific answer offered on the Likert’s scale for the ques-
tions A–H was calculated in order to gain an insight into the use of foreign litera-
ture and the students’ attitudes toward the terms used in the Croatian language 
at the level of the whole sample. The same was done for the self-assessment of 
knowledge of the English language.

Pearson’s correlation was performed to assess if there was an associa-
tion between the students’ preferences in translation and the answers they gave 
to the questions A–H, as well as to assess the correlation between the answers 
to questions A–H.



190 Lea Vuletić et al.

The data were analysed using the statistical software IBM SPSS 22 (IBM Corp., 
Armonk, NY, USA) with the significance preset at α < 0.05 for a two-sided test.

3. Results

A total of 163 students completed the questionnaire. Four of the questionnaires 
were excluded from the analysis because they were only partially completed. 
The students (79% females) were aged 21–28 years (median 23, interquartile 
range 23–24).

Out of the total number of students who validly completed the questionnaire, 
40% preferred the Croatian terms to anglicisms for the translation of the offered 
English terms.

The total number and the percentage of the English terms that were preferen-
tially translated with Croatian terms in relation to the total number of the English 
terms offered for translation were 23.5 ± 7.2 and 46.9 ± 14.4% (mean ± SD), re-
spectively. A more detailed statistics is given in Table 2.

Table 2. Descriptive statistics of the sample, N = 159

 Cro % Cro Cro 
preferred

% Cro 
preferred

Eng 
preferred

% Eng 
preferred

Wrong and 
missing

Mean 23.5 46.9 22.8 45.5 25.1 50.2 4.3

SD 7.2 14.4 7 14 7 13.9 5.6

Median 23 46 22 44 25 50 2

IQR 19–29 38–58 18–27 36–54 21–30 42–60 2–6

Minimum 7 14 6 12 6 12 0

Maximum 44 88 43 86 42 84 40

Cro = number of Croatian terms; % Cro = percentage of Croatian terms; Cro preferred = Croatian 
translation preferred (only Croatian term or Croatian term with an anglicism in parenthesis); % Cro pre-
ferred = percentage of Croatian translation preferred; Eng preferred = anglicisms preferred (only anglicism 
or anglicism with a Croatian term in parenthesis); % Eng preferred = percentage of anglicisms preferred; 
SD = standard deviation; IQR = interquartile range.

For the calculations of Cohen’s kappa, two outcome variables were used: the trans-
lation with a Croatian term (Cro) and with an anglicism (Eng), therefore, the sam-
ple size was slightly reduced. The results of this analysis are presented in Table 3.
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Table 3. Cohen’s kappa for the English terms offered for translation more than once, for 
the terms with resembling form, or used in similar context/collocation

Word N κ po (%) Cro (%)

extracted/extracted 157 0.67 87 68

mandible/mandible 154 0.55 93  5

pharyngeal/pharyngeal 143 0.80 90 41

mucosa/mucosa (1)* 151 0.80 93 75

mucosa/mucosa (2) 155 0.82 94 77

sublingual/lingual 148 0.33 65 28

lingual/interdental 148 0.50 79 20

oral/pharyngeal 153 0.32 70 12

pharyngeal/esophageal 144 0.45 72 44

N = sample size; κ = Cohen’s kappa; po = observed proportionate agreement; Cro = choice of the Croatian 
term.
* The word mucosa occurred three times and Cohen’s kappa was first calulated for the two words occur-
ring in different units (1) and then for the two words occurring in the same unit (2); P < 0.001.

The term dental was offered for translation five times. Because of this, and because 
the translation of the term was frequently omitted, Cohen’s kappa was not cal-
culated in this case. Instead, the percentage of omitted translations and Croatian 
translations of the adjective dental is given, respectively, for the following colloca-
tions: dental prosthesis, 54.1% and 28.9%; dental alveola, 26.4% and 46.5%; dental 
implant, 25.2% and 23.3%; dental calculus, 1.3% and 82.4%; dental caries, 31.4% 
and 56%; dental erosion, 6.9% and 54.7%.

The sample was divided into two groups based on the students’ preferences 
of the Croatian terms or anglicisms. The Student’s t-test revealed no significant 
differences between the groups with regard to age, self-assessed knowledge of the 
English language and the answers given to the questions A–H.

The logistic regression demonstrated that the only variable that was a signif-
icant predictor of the students’ preference toward the Croatian translation was 
the answer to question G, producing the odds ratio of 0.66 (95% CI 0.438–0.998, 
P = 0.049). The results of ANOVA indicated that the female gender was a predic-
tor of preference toward anglicisms (F = 5.893, P = 0.016) and Student-Newman-
Keuls following ANOVA revealed that the students who had attended the classical 
gymnasium and the gymnasium of natural sciences and mathematics more often 
chose anglicisms (F = 4.308, P = 0.002).

According to the self-assessed knowledge of the English language, a great 
majority of students, 91.8% rated their knowledge as good (24.5%), very good 
(49.7%) or excellent (17.6%).
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However, only 19.5% declared often (15.1%) and very often (4.4%) use of 
medical/dental textbooks and handbooks in English (A). 43.4% of students re-
ported their occasional use, and 6.9% never used foreign literature.

On the other hand, 92.5% of the students answered with yes (57.9%) or 
mainly yes (34.6%) when asked if they would like more textbooks and handbooks 
to be translated into Croatian (C). Only 0.6% of the surveyed students found 
it unnecessary.

7.5% of students reported often and 3.1% very often use of professional/sci-
entific journals in English (B). 59.1% of students rarely (41.5%) or never (17.6%) 
used professional/scientific journals in English.

Many students were uncertain what to answer to the question D. 37.7% an-
swered with neither yes nor no, 36.5% answered with yes (12.6%) or mainly yes 
(23.9%), and 25.8% answered with no (1.3%) or mainly no (24.5%).

A majority of students think it is justified to use words of foreign origin if there 
are Croatian equivalents (E). 69.1% of the students answered with yes (27%) or 
mainly yes (42.1%). 20.1% answered with neither yes nor no. 4.4% answered with 
mainly no, and 6.3% with no.

39% of students answered with yes (18.9%) or mainly yes (20.1%) to the ques-
tion F (Important to create and use Croatian terms for new methods, surgical 
procedures or newly discovered or newly applied processes, phenomena etc.), 
29.6% answered with neither yes nor no, and 31.5% answered with no (16.4%) or 
mainly no (15.1%).

53.5% of the students answered with no (17%) or mainly no (36.5%) to the 
question G (Willing to use Croatian terms instead of established loanwords). 
27.7% answered with neither yes nor no, 12.6% answered with mainly yes, and 
only 6.3% with yes.

55.3% of students answered no (15.7%) or mainly no (39.6%) to the question H 
(Would use the translation of English terms with patients). 20.8% answered with 
neither yes nor no, 15.1% with mainly yes, and only 8.8% answered with yes.

The results of Pearson’s correlation showing the degree of association between 
the students’ answers to the questions A–H are listed in Table 4.
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Table 4. The results of Pearson’s correlation for the whole sample, N = 159

  EngK A B C D E F G H

EngK r  1 −0.427 −0.387  0.030  0.042 −0.204 −0.006  0.118 −0.049

A r −0.427  1  0.618  0.017  0.014  0.127 −0.086 −0.052  0.073

B r −0.387  0.618  1  0.029 −0.013  0.153 −0.029 −0.120  0.204

C r  0.030  0.017  0.029  1  0.138 −0.135  0.120  0.145  0.078

D r  0.042  0.014 −0.013  0.138  1 −0.232 −0.031  0.108  0.002

E r −0.204  0.127  0.153 −0.135 −0.232  1 −0.297 −0.453  0.106

F r −0.006 −0.086 −0.029  0.120 −0.031 −0.297  1  0.557  0.081

G r  0.118 −0.052 −0.120  0.145  0.108 −0.453  0.557  1  0.133

H r −0.049  0.073  0.204  0.078  0.002  0.106  0.081  0.133  1

EngK = Knowledge of English language (self-assessed); A–H = Questions to which the answers were given 
using Likert’s scale.
Correlations in bold type are significant at P < 0.05.

4. Discussion

The results of this survey show that 60% of the surveyed students preferred using 
anglicisms for the translation of the offered English terms rather than choosing 
an appropriate Croatian term, and, on average, 50.2% of the total number of the 
English terms was translated with an anglicism.

Such an outcome can be related to the design of the study in several ways. 
Under different circumstances and using a questionnaire formulated in another 
manner, the results indicating a significant influence of English on dental students’ 
vocabulary could have been different.

First, the English sentences that had been offered for translation were for-
mulated in a way as to include the English terms that could be translated with 
the Croatian terms that share the same word stem. We deliberately offered such 
terms in order to assess the students’ readiness to use the word form which had 
been “served” to them instead of taking the time to think of the appropriate 
Croatian term.

Considering that the students probably assumed that their questionnaires 
would be read by another professional (e.g. the person who asked them to com-
plete the questionnaire), and considering the circumstances in which the study 
was conducted (we were taking time from the students’ regular lectures), it is like-
ly that the students were translating the sentences more or less “automatically”, 
without thinking too long about which word to use. In other words, the results of 
the study could suggest that most dental students did not primarily focus on the 
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choice of proper Croatian terms, but rather on simply offering a correct transla-
tion of the English sentences or a translation the primary purpose of which was to 
be understandable to the reader. Choosing an anglicism used in Croatian for the 
English term was the easiest way to achieve these purposes. However, the ques-
tion H, concerning the use of Croatian terms in the communication with patients, 
which had been deliberately placed at the very end of the questionnaire, brought 
students in the position to question their choices. The finding that only 23.9% of 
students gave a positive answer or answered with mainly yes suggests that students 
are aware that a considerable portion of their discourse includes domain-specific 
terms that could be missinterpreted or incomprehensible to a layperson. Had the 
question H (in a somewhat different form) been asked prior to the part of the 
questionnaire that requested the translation of the sentences, it is likely that the 
students would pay more attention to their choices and would, possibly, choose 
Croatian terms more often.

These results suggest that students are aware that they have to pay attention 
to the way they communicate with their patients. On the other hand, the results 
could suggest that less attention is given to the choice of vocabulary in profes-
sional communication since the word choice does not have a negative impact on 
mutual understanding. A large number of linguists define discourse as a process 
of social interaction, considering the linguistic act just a part of it (Graddol et al. 
1994). In professional communication, priority could thus be given to achiev-
ing fast exchange of turns, language efficiency and in-group identification (Matić 
2014). Matić (2014) has shown that computer science students perceive English 
ICT terminology as a more practical tool in oral communication for those who 
strive for these goals. In addition, her students also declared a high level of agree-
ment with the suggestion that accepting English terms will increase and improve 
the knowledge of English in users. Thus, the dental students in our study could 
also have been guided by a wish for a quick and efficient task completion (achiev-
ing the maximum effect for the minimum effort). Herein, anglicisms are unlikely 
to be considered a threat to the national language (language of identification) but 
rather as a complementary possibility of communication (language of communica-
tion) (House 2005). In addition, dental students are also, to a great extent, exposed 
to the language of computer sciences which includes many anglicisms. It could be 
hypothesised that their permanent exposure to anglicisms, which are often not 
even orthographically adjusted, such as lajkati, inbox, downloadati or forwardirati 
influences their readiness to accept and use medical loanwords instead of Croatian 
equivalents.

It is also reasonable to assume that dental students get so used to many terms 
they use on a daily basis that they begin to consider them as common knowledge. 
This could attenuate their ability to distinguish medical/dental terms that are from 
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those that are not understandable to a layperson. Alertness about this problem 
is necessary because many patients are unwilling to admit that they have literacy 
problems (Safeer and Keenan 2005) and are reluctant to pose questions to their 
physicians (Katz et al. 2007). If doctors use inappropriate, specialized terminol-
ogy in the communication with patients, this could draw them even further from 
seeking clarification.

The fact that the English terms were offered for translation in sentences, and 
not as noncontextualized selfstanding items probably also affected the way they 
were translated. Had the English terms been given without the context, it is pos-
sible that they would have been translated with appropriate Croatian terms more 
often (because, perhaps, a term more adapted to the Croatian standard language 
would be perceived as a “more correct” way to translate the English equivalent). 
The use of English terms in sentences is probably the main reason why some 
of the translations, primarily those of adjectives (e.g. dental), were often omit-
ted. Their presence was likely considered unnecessary for the understanding of 
the subject matter.

A finding that a Croatian term in parenthesis was added to 2.4% of the transla-
tions with an anglicism as a clarification might indicate the awareness that terms 
commonly used among dentists belong to a specific register and might not be gen-
erally understood. However, it is reasonable to suspect that in a number of these 
cases the addition of the appropriate Croatian term was related to the probability 
that the students “sensed” the purpose of the survey as they approached the end 
of the questionnaire, especially after answering the question H. This suspicion is 
based on the fact that the Croatian term was often added to the anglicism used 
aside from the rest of the sentence, above or beneath the concerned term. By add-
ing it, students probably wanted to make sure their translation would be correct 
and understandable to everybody.

It should also be noted that in a number of cases the students began writing 
anglicisms, but changed their mind before ending the word, fretted it, and wrote 
the Croatian term. This confirms that the use of standard Croatian language re-
quires (some) attention and effort, especially in the cases when foreign words can 
be “translated literally” so the selection of an anglicism is the easiest and quickest 
way to accept the information (or, in the case of this survey, “complete the task”).

Even though the self-assessed knowledge of the English language was very 
good, the results of the survey suggest that dental students distinctly prefer pro-
fessional literature in Croatian. This finding is consistent with what the head of 
the Central Dental Library answered when asked about the use of foreign litera-
ture among undergraduate students. She informed us that students rarely borrow 
literature in English, i.e. mainly if there is nothing available in Croatian on the 
subject of interest.
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These results suggest that Croatian medical and dental teachers could play a 
major role in the modelling of the professional language of their students. A study 
by Bogunović and Ćoso (2013) revealed a significant influence of the English lan-
guage on the Croatian scientific medical discourse. The results of their corpus-
based study, which included four Croatian scientific journals (including Acta 
Stomatologica Croatica) indicated that the influence of English is most evident on 
the lexical level. One third of the sentences from the introductory part of 94 ana-
lysed articles contained anglicisms which do have an established Croatian equiva-
lent, and 1.55% of all words were anglicisms. The authors explain this finding with 
the fact that writing scientific and/or professional articles is tied to a time-consum-
ing process of reading domestic and foreign publications in the field of research, 
wherein the number of papers in English greatly exceeds the number of papers 
in Croatian. This assumption is in accordance with the statement by Navarro and 
Hernández (1994) that a high rate of anglicisms and false friends in Spanish medi-
cal texts is to a great extent that high due to the fact that most Spanish publications 
are based on English bibliography. In this process many terms are adopted into 
one’s vocabulary uncritically (unnecessarily) and with more or less adjustment to 
the standard Croatian language. Some of them are left untranslated such as power 
bleaching, in office bleaching, crown down and step back technique. Borrowing of 
English terms as such, without any attempt to create or to use a native equivalent is 
also present in other languages, such as Hungarian. Németh (2004) mentions sev-
eral reasons why English terms or combined English-Hungarian terms could be 
used instead of full Hungarian translations: the willingness to use short terms, the 
English words being more accurate (less connotative), and professional snobbish-
ness. These reasons play a role in the adoption of anglicisms in other languages as 
well. The professors of Croatian medical/dental schools should be aware of this 
when acting as translators of textbooks, authors of textbooks and other educa-
tional materials, as well as teachers in the lecture rooms.

The finding that a majority of students (69.1%) think it is justified to use the 
words of foreign origin even if there are Croatian equivalents (question E) might 
reflect the attitude that one does not need to worry or trouble oneself with the 
choice of Croatian terms as long as mutual understanding in the conversation 
is achieved. However, a general attitude that language is only a tool of commu-
nication does not favour the preservation of the native (professional) language. 
Navarro and Hernández (1994) denounce those who consider language a mere 
means of communication in the field of science, who do not care about the intru-
sion of unnecessary anglicisms, and who disregard the cultural value of languages.

This finding might also reflect the students’ “feeling” or attitude that many 
professional terms they use in daily practice are widely known. Studies suggesting 
that many commonly used medical terms are often misinterpreted by patients, 
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and which accentuate the necessity of working on the strategies for communicat-
ing with patients refute this (Gibbs et al. 1987; Alexander 1999, 2000; Lerner et al. 
2000; Safeer and Keenan 2005; Katz et al. 2007; Jackson and Eckert 2008; Patel 
et al. 2011; Rozier et al. 2011; O’Connell et al. 2013; Maybury et al. 2013; Stein et al. 
2014). Still, it can be expected that some loanwords (such as pacemaker or stent) 
became ingrained in the Croatian language and could in fact be more familiar 
to the general population than their Croatian equivalents (Gjuran Coha 2011). 
Vrdelja’s study (2011) also demonstrates that some anglicisms and constructions 
that follow the rules of English are often not recognized and are seen as a part of 
the Croatian standard language. However, it can be questioned why and how the 
words which can be considered a part of a medical terminology or jargon entered 
the public discourse and became widely used (or, so to say, popular) instead of 
their Croatian equivalents (where appropriate Croatian alternatives exist). This 
process might be similar (but not as intense) to the transition of the usage of ICT 
terms in closed groups of experts into nearly everyman’s vocabulary (Mihaljević 
2003). The answer to that question could lie, at least partly, in that the first contact 
with the family physician as a source of health related information is slowly being 
replaced, in many cases, by the contact with the internet (Sartori 2013).

This finding might also reflect the attitudes of a part of the general public that 
describes the influence of English on certain domains of the native language as 
natural and inevitable, emphasizing the practical advantages of adopting words 
from English (Hyrkstedt and Kalaja 1998). In other words, dental students might 
perceive English as a language of science and accept anglicisms as scientific terms 
(Drljača Margić 2012). The integration of anglicisms into professional vocabulary 
may thus be considered as a natural part of their professional development and, 
perhaps, perceived as a sign of a better education and prestige.

The above finding is in accordance with the percentage of only 18.9% of 
the students who answered yes or mainly yes to the question G about the use of 
Croatian terms instead of the established loanwords, and the statistical analysis 
showed their significant negative correlation. This finding is also congruent with 
the one of Jakovac et al. (2013) who, within the project Hranafina, investigated 
the perceptions and attitudes of 249 medical students of the School of Medicine 
in Rijeka about the Croatian medical terminology. In their survey, 74% of the stu-
dents declared that the already widely accepted anglicized medical terms should 
not be replaced by croatized terminology. The principal reason for gaining the 
described results could be an insufficient use and popularization of the Croatian 
equivalents of English terms, primarily in medical and dental schools. A majority 
of their students, 87%, considered that it is necessary to standardize the Croatian 
medical terminology and only 4.9% of them were, at the time, familiar with Struna. 
A study by Drljača Margić (2012), which tested the Croatian university students’ 
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attitudes toward the use of anglicisms in different domains also indicated that half 
of the students who favoured the use of anglicisms in the domain of science had 
positive attitudes toward the establishment of terminology committees, groups of 
linguists and scientists responsible for creating and popularizing native tongue 
replacements for English loanwords.

A significant, but positive correlation was found between the answers to the 
questions G and F (Important to create and use Croatian professional words) and 
between the answers to the questions E and F. All of the mentioned significant 
correlations indicate a consistency in the students’ attitudes; a smaller number of 
them consistently favoured the Croatian terms to loanwords and others did not 
find it necessary to change their terminology for a more croatized one. However, 
no significant association was found between the students’ attitudes reflected 
through their answers and their preference to Croatian terms or anglicisms. Thus, 
if explicitly asked, students can declare their attitude toward the use of Croatian 
words in relation to loanwords in dental medicine but their attitudes could be 
at odds with the terms they actually use regularly. This again may indicate that 
most students, regardless of their attitudes, mostly use the words that they had be-
come accustomed to during their studies. These results are in accordance with the 
finding that the respondents of the study by Drljača Margić (2014, 80), “like most 
people, tend to see the loanwords they use as more necessary and appropriate than 
the loanwords other people use”.

The results from Table 2 as well as certain calculations of Cohen’s kappa sug-
gest, not unexpectedly, that some of the offered English terms were almost ex-
clusively translated with Croatian terms, and some were almost always translated 
with anglicisms. For example, the terms temporomandibular joints, alveola, tem-
poral bones or caries were relatively rarely translated with the Croatian terms. On 
the other hand, the terms deglutition, mastication or gastric were mostly trans-
lated with the Croatian terms. This also implies that certain terms are more rooted 
in their international forms in the students’ dental vocabulary than others. Such 
terms are more likely to become wrongly perceived as common knowledge and 
thus more often used in inappropriate circumstances, as in the communication 
with patients.

In summary, the results of this study showed that Croatian dental students 
preferentially translated terms in English with anglicisms instead of Croatian 
terms adapted to the norms of the standard Croatian language. Under the circum-
stances of this study, this could suggest that their main goal was to achieve mutual 
understanding, with less attention given to the choice of the terms. The results 
of the survey also suggest a versatility in the use of medical/dental terminology 
among dental students (i.e. the familiarity with professional terms gained in the 
course of their studies could subconsciously determine the students’ choice of the 
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word used for the translation of a specific English term), and a notable resistance 
toward the replacement of foreign words with Croatian equivalents. The survey 
also showed that most students rarely use foreign literature during their studies, 
and that they distinctively prefer literature in Croatian. This suggests that the for-
mation of their professional vocabulary is mostly influenced by the Croatian ter-
minology used in textbooks and other educational materials, as well as the lectures 
they attend during the course of their study.

5. Limitations

The results of this study have been interpreted within the limits of the study de-
sign. They describe the students’ word preferences under the circumstances of the 
study and cannot be generalized as their common preferences. A more compre-
hensive insight into the factors which model the students professional vocabulary 
could be gained through the studies analysing the terminology used by teachers 
in their educational activities and the prevalent word forms in the students’ text-
books and scripts in Croatian. A reasonable assumption that the students pre-
ferred anglicisms because it would not impede understanding in this context 
cannot be supported by conclusive evidence. The significance of the results for a 
dental practitioner would be greater if a properly designed study would confirm 
the assumption that most medical/dental terms resembling English are more dif-
ficult to understand (i.e. less transparent) for a patient than the existing Croatian 
terms. Therefore, the next section of the paper brings forward mostly our opinions 
and recommendations based on the results of this particular study.

6. Conclusions and implications

The influence of English on the Croatian medical/dental terminology cannot be 
avoided. Exaggerated linguistic purism which would oppose lexical borrowing 
is just as unacceptable as the uncritical acceptance of loanwords without reflect-
ing on the possibilities of the native language to fill in the lexical gaps (Lipanović 
and Ujdur 2008). Thus, loanwords properly adjusted to the norms of the Croatian 
language should be a part of the field-specific vocabulary and their use should 
not be suppressed, especially if they draw their origins from Greek or Latin and 
are, as such, traditionally and internationally used. However, fostering the acqui-
sition and use of Croatian terms helps to preserve the national professional lan-
guage. In professions such as medicine and dental medicine, a careful selection of 
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Croatian equivalents to medical terms and phrases is also the basis for the process 
of learning how to better communicate with patients.

The teachers at Croatian medical/dental schools, willingly or not, hold a great 
responsibility for cherishing and developing the Croatian terminology of their 
field, and for passing the attitudes on this matter on to younger generations. Caring 
about the professional language is particularly important if learning communica-
tion techniques and communication skill training are not a specified, distinctive 
part of a dental curriculum. In practising the skill of transferring the medical in-
formation in the most appropriate way, as well as in the process of translating and/
or writing medical/dental textbooks and other educational materials, the Struna 
database could be of much help. Though incomplete, it recommends appropriate 
Croatian terms for several thousand anatomical and physiological terms and terms 
more closely related to dental medicine, denoting their synonyms as allowed, not 
recommended, jargon or archaic. In this way, Struna can significantly contribute 
to the consistent and unambiguous usage of specified Croatian terms in speech 
and writing, and can help resist the unselective entry of (improperly translated) 
loanwords into Croatian professional terminology. By offering Croatian term 
equivalents in foreign languages, Struna could also increase the quality of scien-
tific work and facilitate the publication of scientific results of Croatian scientists in 
international publications.

The time of formal education is an important phase in the process of gaining 
behavioral competencies in the patient care environment, including the training 
in communication skills which should not be neglected after graduation. Dentists 
could be assisted in these efforts by a development and dissemination of com-
munication guidelines for dental care professionals (Rozier et al. 2011). With re-
gard to this suggestion, a series of four motivating and instructive articles named 
“Little school of Croatian for dentists” was published in the herald of the Croatian 
Dental Chamber (2006: 13(1–4)) even before the project Hrston began. Each ar-
ticle shortly discussed general or more specific linguistic issues relating to dental 
medicine and by recommending more than 20 Croatian terms for commonly used 
loanwords fostered their use in communication with both colleagues and patients.

The way in which Croatian medical/dental terminology can be further en-
riched is by proposing Croatian neologisms for new diagnostic or therapeutic 
methods, surgical procedures, and the like. In order to preserve and improve the 
national professional language, this is a necessity, and the moment a certain term 
enters the Croatian language is indeed the right moment for its proper translation 
and implementation. If created with a significant delay, Croatian equivalents are 
more likely to be perceived as forced and imposed (Drljača Margić 2014; Gjuran 
Coha 2011). In this, the teaching staff of higher educational institutions again plays 
a significant role. For instance, several examples of needless use of loanwords, 
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improperly translated dental terms, and untranslated English terms can, at this 
time, be found on the invitations for the courses of continuous education of dental 
practitioners organized by our School. By giving advantage to an untranslated for-
eign word (instead of a Croatian equivalent or, when applicable, a loanword which 
has been adopted into the Croatian linguistic system and phonetized), one sends 
a message about the linguistic prestige of the English language over Croatian and 
about linguistic conformity (Josić 2014).

Though many activities have already been conducted to promote a continuous 
care about the national (professional) language, the terminological projects of our 
dental school and the Struna database among health professionals, medical/dental 
students, scientists, as well as translators and other nonmedical experts who use 
the medical/dental terminology in their work, the results of this survey encourage 
further activities on the popularization and development of the Croatian profes-
sional terminology. The principles on which the projects of Struna were carried 
out, including the multidisciplinary approach and professional support, can be 
used in other contexts and languages.
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