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Abstract: The purpose of this study was to identify the performance differences between two groups of Austrian dental students 
(one with a prior medical degree and one without a medical degree) during their dental school training and final dental licensure 
examination. A specific aim was to determine if having a medical degree is a predictive factor for dental students’ scores on the 
Austrian Dental Admission Test (Austrian DAT), performance in the dental clinic, and scores on final exam. The study consisted 
of a retrospective analysis of 122 students (thirty-nine with a medical degree and eighty-three without a medical degree) who 
were enrolled in the Dental Clinic at Innsbruck Medical University, Innsbruck, Austria, between 2001 and 2006. Three perfor-
mance categories were considered: Austrian DAT results, clinical performance after the first clinical year in dental school, and 
performance on the final dental licensure examination. Information on students’ age, gender, and previous medical degree was 
collected from official records. Analyses with student’s t-test and Pearson’s chi-square test revealed that the students with a medi-
cal degree had significantly higher Austrian DAT total test scores, grade point averages after the first clinical year, and scores on 
the final exam. Additionally, those students had significantly better performance on the final exam in prosthodontics and oral and 
maxillofacial surgery. The linear regression analysis showed that a medical degree had an independent effect on average scores 
on the final exam, age, and Austrian DAT test scores, while gender showed no statistically significant effect. Overall, the study 
found that dental students with a prior medical degree had significantly higher Austrian DAT total test scores and performed 
significantly better in the first clinical year and on the final exam than those without a prior medical degree. 
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Formal dental education has its roots in the 
United States where the first dental school, 
the Baltimore College of Dental Surgery, 

was founded in 1840.1,2 When dental schools were 
established in Europe, dental curricula were intro-
duced that led to two systems of education.3,4 Thus, 
the development of European dental education has 
been characterized by two training tracks: 1) dentistry 
as a subspecialty of medicine (stomatology) with a 
required medical degree for all students, and 2) den-
tistry as an autonomous discipline (odontology).5 In 
Austria, dentistry became a part of the medical cur-
riculum in 1903 and was established as a subspecialty 

of medicine in 1925.6 The Austrian stomatological 
program was of nine years’ duration, with six years 
of studies in general medicine followed by three 
years of studies in dentistry. However, upon joining 
the European Union (EU) in 1995, Austria was re-
quired to change its stomatology model into an EU-
compatible odontology model to ensure equivalent 
education and enable mobility of dentists across the 
European Community. The new odontology model 
was implemented in Austria in 1998.7,8

Meanwhile, in the United States, the Institute 
of Medicine (IOM) released its major study of den-
tal education, Dental Education at the Crossroads: 
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Challenges and Change,9 which expressed a need for 
changes in U.S. dental education to better educate 
dental students regarding oral-systemic connections. 
The integration of dental and medical education to 
develop an oral physician to meet the needs of the 
changing environment of dental practice was called 
for by Nash.10 While there is not common agree-
ment with Nash’s argument, it may be thought that 
medical education is inadequate in the stomatological 
tradition because it focuses on training in the tech-
nical aspects of clinical dentistry. Additionally, an 
odontological curriculum reduces the length of the 
curriculum and potentially improves access to care 
for the public.11,12

Currently, the dental course in Austria is a 
minimum of six years, but no previous medical 
degree is required as it was prior to the changes. At 
Innsbruck Medical University, prospective dental 
and medical students are taught together for the 
first three years of their education. After successful 
completion of this three-year segment, students may 
take the Austrian Dental Admission Test (Austrian 
DAT) as a qualifying exam to pursue their educa-
tion to become dentists, or they may opt to continue 
as students of medicine. If the Austrian DAT and 
the first three years of the medical curriculum are 
passed successfully, students spend an additional 
three years studying clinical dental education at the 
affiliated dental school. Despite this typical program, 
some students still follow the traditional training 
track. They complete the medical curriculum train-
ing, either because it is necessary for the specialty 
of oral and maxillofacial surgery or because they 
are interested in gaining greater medical knowledge 
prior to pursuing dental training. These students with 
a medical degree have to take the Austrian DAT to 
qualify for the dental clinic as well.

 At Innsbruck Medical University, a maximum 
of twenty-five students are admitted to dental school 
per year. However, the annual number of applicants 
exceeds the number of spots available. As a conse-
quence, in 2000 the Austrian DAT was introduced to 
assist with selection of students who will pursue the 
clinical portion of the dental curriculum. A previous 
study at our clinic found a significant correlation 
between students’ Austrian DAT scores and clinical 
performance.13 Furthermore, a medical degree was 
found to be a significant predictor for continued 
success in dental school performance, but results 
concerning the final dental exam were not assessed.

There is little evidence in the literature for any 
link between prior academic achievement and later 

competence in clinical practice.14-18 Neame et al. 
found no significant correlation between outcome 
and previous study of any of the natural sciences, 
but significant correlation between outcome and 
performance in the humanities in general.19 Rolfe 
et al. found that combining previous studies in 
humanities and sciences before entering medical 
school was predictive of higher intern performance 
ratings.20 At the present time in Innsbruck, there are 
two groups of dental students: those with a medical 
degree and those without a medical degree. Both 
groups are studying dentistry together, following the 
same dental clinic curriculum and taking the same 
exams. Students in both groups were selected to enter 
the dental curriculum based on their Austrian DAT 
scores. Further evaluation of these scores allows for 
a perspective on the performance differences of the 
two student groups following the stomatological or 
odontological approach in the dental education track.

The aim of this investigation was to identify the 
performance differences between these two groups 
of dental students. One of the specific aims was to 
determine if having a medical degree prior to dental 
training is a predictive factor for performance in 
the dental clinic and on the final dental licensure 
examination. 

Materials and Methods
This was a retrospective quantitative cohort 

study using data from six classes collected over a 
nine-year period. No students were excluded. The 
study population consisted of six classes with a total 
of 122 students (thirty-nine with a medical degree 
and eighty-three without a medical degree) who were 
enrolled at Innsbruck Medical University’s dental 
school from 2001 to 2006 and took their final dental 
licensure examination between 2004 and 2009. Three 
performance categories were considered: Austrian 
DAT results, clinical performance after the first clini-
cal year in dental school, and performance on the final 
dental licensure examination (Figure 1). 

Demographic and prior academic data were 
collected at the Medical University. Information 
included students’ age, gender, and previous medical 
degree (Table 1). The student population was divided 
into two groups: those with a medical degree and 
those without a prior medical degree. Those students 
graduating on time were retrospectively reviewed; 
the underachieving student groups were divided 
into students with only one additional semester and 
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students with more than one additional semester. The 
data from students who did not take part in the final 
exam were classified as dropouts. Their data were 
considered only in the two performance categories: 
Austrian DAT results and clinical performance after 
the first clinical year in dental school. 

The students’ test scores on the theoretical 
and practical sections of the Austrian DAT were 
obtained from their official records. The students’ 
academic and clinical performance was measured 
by their average grades in the clinical courses of 
the first clinical year and on the final exam (Table 
2). Students’ clinical performance was assessed by 
professors, doctors, and other health professionals 
with expertise in practical, didactic, and patient-based 
clinical performance. Dental diagnosis, therapy, and 
communication skills in doctor-patient interactions 
were assessed. The clinical evaluation system al-
lowed for six levels of proficiency (1 to 6), with a 
proficiency grade of 1 being the highest (comparable 
to an A in the United States) and 6 the lowest. Regard-
ing the clinical performance of the first clinical year, 

the average grades (didactic and practical results) of 
the following courses were included: dental anatomy, 
amalgam, composite, endodontics, occlusion, and 
prosthodontics. The following department average 
grades (didactic and practical results) were included 
for the final exam assessment: restorative dentistry, 
prosthodontics, orthodontics, and oral and maxillo-
facial surgery. All the data were collected, checked, 
and verified by three researchers (authors UB, DB, 
and HD). Prior to analysis, all data were made anony-
mous by randomly assigning each student a number. 

Continuous measures are reported as mean and 
standard error of mean (SEM). Categorical measures 
are reported as number and percentage. Student’s 
t-test and Pearson’s chi-square test were used to 
compare measures according to prior medical degree. 
Multiple linear regression analysis was used to assess 
the joint effect of multiple variables to demonstrate 
the independent effects of a prior medical degree, age, 
gender, and Austrian DAT total test score on average 
grades on the final exam.

Figure 1. Assessment sequences of the three performance categories for dental students with and without a medical 
degree
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Results
All 122 students enrolled from 2001 to 2006 

were included in the study. Table 1 shows the base-
line characteristics for these students. Of these 122 
students, five dropped out after their first clinical year 
(four male and one female); nevertheless, their clini-
cal performance in the first clinical year was included 
in this study. None of the students who dropped out 

had a previous medical degree, but statistical evalu-
ation showed no significance (p=0.118). The mean 
age of this small group was 35.84±6.92 years, which 
was higher than the mean age of the students with and 
without a medical degree (29.56±.80 and 27.42±.56 
years) at the beginning of the clinical dental train-
ing. Overall, students with a medical degree were 
significantly older at the beginning of the clinical 
dental training and at the time of the final dental exam 
(p=0.031 and p=0.005).

 Table 1. Baseline characteristics for study population (N=122)

 Prior Medical Degree No Medical Degree

  Number Percentage Mean SD Number Percentage Mean SD p-value

Gender Male 23 59.0%   45 54.2%   0.622 
 Female 16 41.0%   38 45.8%   

Age began clinic (in years)   29.56 .80   27.42 .56 0.031*

Age at exam (in years)    32.59 .80   29.94 .52 0.005**

Number of additional  
semesters 0 34 87.2%   64 80.0%   0.427 
 1 4 10.3%   11 13.7%    
 >1 1 2.5%   5 6.3%   

Dropout Yes 0 0   5 6.0%   0.118 
 No 39 100.0%   78 94.0%  

*p<0.05, **p<0.01

Note: Continuous measures are reported as mean and standard deviation (SD). Categorical measures are reported as number and per-
centage.

Table 2. Performance variables for students with and without a medical degree

  Prior Medical Degree No Medical Degree t-test

   Standard  Standard  
Performance Category Response Variables Mean Error Mean Error p-value

Austrian Dental Admission Test  Theoretical test 216.71 3.72 203.72 3.26 0.18 
 Practical test 195.68 5.14 187.77 4.57 0.296 
 Total test score 412.38 7.03 391.49 6.11 0.042*

Clinical performance Dental anatomy 2.00 .13 2.14 .08 0.325 
 Amalgams 2.00 .15 2.29 .10 0.104 
 Composites 1.92 .10 2.23 .11 0.08* 
 Endodontics 2.08 .14 2.20 .10 0.516 
 Occlusion 2.11 .20 2.83 .14 0.004** 
 Prosthodontics 2.03 .13 2.01 .10 0.937 
 Grade average of all practical 2.02 .09 2.29 .07 0.03* 
    and oral examinations 

Final exam Restorative dentistry 1.68 .14 1.76 .11 0.692 
 Prosthodontics 1.61 .10 1.96 .08 0.013* 
 Orthodontics 1.63 .15 1.65 .09 0.894 
 Oral and maxillofacial surgery 1.63 .14 2.23 .13 0.005** 
 Grade average of all practical 1.66 .13 2.04 .10 0.026 
    and oral examinations 

*p<0.05, **p<0.01
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Table 2 shows differences in various response 
variables between students who had earned a medi-
cal degree prior to clinical dental training and those 
who did not. There were statistically significant dif-
ferences in DAT total test scores, as well as in grade 
point averages and clinical performance not only dur-
ing the first clinical year but also on the final exam. 

Evaluation of the individual student perfor-
mance reveals that students with a medical degree 
had significantly better performance in the composite 
course (p=0.08) and even more so in the occlusion 
course (p=0.004). Those students performed signifi-
cantly better in prosthodontics (p=0.013) and espe-
cially in oral and maxillofacial surgery (p=0.005) on 
their final exam. A multiple linear regression analysis 
was performed to assess whether a prior medical de-
gree remained a significant factor when adjusting for 
age, gender, and Austrian DAT total test score. The 
target variable for this analysis was overall average 
grade on the final exam. Age, Austrian DAT total test 
scores, and prior medical degree remained statisti-
cally significant in this multivariate model (p=0.003, 
p=0.017, and p=0.012). Thus, the results showed that 
a prior medical degree had an independent effect on 
the average grades with regards to age and DAT test 
scores. No significant differences were found for 
gender (p=0.763).

Discussion
This study evaluated all 122 students enrolled 

in Innsbruck Dental Clinic training between 2001 
and 2006. During dental clinic training, five of these 
students were counted as dropouts. They did not 
participate in the final dental licensure examination, 
but they were included in all other studies. Their 
reasons for dropping out included not achieving the 
goal of the dental classes, leaving to study another 
subject, or moving to another university. None of the 
five students had a previous medical degree, but this 
was not statistically significant (p=0.118). 

Age has generally been found to be a predic-
tor of better performance in medical education.21 
It has been suggested that older students are more 
motivated and committed because they are making 
a more informed career choice.22 Additionally, Mc-
Crorie found that older students have better study 
and research skills, better reasoning abilities, and 
a breadth of knowledge.23 When looking at demo-
graphic differences between the two subgroups of 
students, we found significant differences in age. 

Students without a medical degree were significantly 
younger at the beginning of the dental clinical train-
ing (mean 27.42 versus 29.56 years) and at the end of 
dental training (29.94 versus 32.59) than those with 
a medical degree. These findings may be attributed 
to the change in the model of dental training from 
considering it as a subspecialty of medicine with 
a minimum nine-year course (stomatology) to the 
odontology model with its six-year course. As a 
medical degree is no longer stipulated, students on 
average are also younger. Students with a medical 
degree had had at least three years more of study 
and were faster and more efficient during the dental 
clinical training. Comparing age at the final examina-
tion, we found that students without a medical degree 
were on average three years younger than those with 
a medical degree during the dental clinical training, 
even though sixteen of those without a medical 
degree stayed for additional semesters. This finding 
may be attributed to the impact of the five dropout 
students, who were significantly older (35.84±6.92 
years). The age of our dropout group does not sup-
port the opinion expressed in another study that older 
students are less likely to drop out of the course.23 

The main purpose of our study was to identify 
performance differences between the two groups 
of dental students during dental school and on the 
dental examinations. One specific aim was to assess 
if having a medical degree is a predictive factor for 
performance in the dental clinic and on the licensure 
examination. Those students with a medical degree 
had significantly better grades at the end of the first 
clinical year (mean 2.02±.09 versus 2.29±.07) and 
at the time of the final exam (mean 1.66±.13 versus 
2.04±.10) (Table 2). As shown in Table 1, the students 
with a medical degree were significantly older. This 
finding could account for a possible confounding ef-
fect of age. As a consequence, a multiple linear regres-
sion analysis was performed to evaluate the effect of a 
medical degree on student performance independent 
of age (Table 3). This evaluation found that students 
with a medical degree performed significantly better 
on the final dental exam regardless of age (p=0.012).

This may be explained by the lack of clinical 
practice in medicine of the students without a medi-
cal degree. Usually, when students start their dental 
clinical training, it is their first exposure to patient 
contact and treatment requiring communication 
skills and doctor-patient interactions. The students 
who have obtained a medical degree are thus at a 
great advantage when starting their dental clinical 
training as they have already had the opportunity to 
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practice patient communication and treatment skills 
in a medical setting. During the three years in the 
dental clinic, the average grades of students without 
a medical degree from the first clinical year to the 
final exam decreased from 2.29 to 2.04. Due to the 
reverse polarity of our grade system, this means they 
become better with more dental practice; however, 
they did not reach the results of students with a prior 
medical degree. An interesting finding is related to 
the significantly poorer performance in oral and 
maxillofacial surgery of students without a medical 
degree. This finding may be associated with their lack 
of interest and enthusiasm in the field compared to 
their colleagues with a medical degree who desire 
to specialize in oral and maxillofacial surgery and 
have fewer challenges treating patients since they 
can draw on their medical experience. 

In 2008, Tanaka et al. argued that dentistry in 
Japan should become a specialization of medicine 
(similar to the stomatology model previously used 
in Austria) because demographic changes, life ex-
pectancy, and increasing numbers of elderly people 
with chronic diseases could lead to dental profes-
sionals’ being biologically and pharmacologically 
underprepared to treat these patients.24 They argued 
that dentists must have a reliable knowledge of basic 
clinical medicine to treat patients safely and effec-
tively. Seoane et al.’s study in 2008 investigated the 
opinions of Spanish professors and senior lecturers 
in dentistry regarding relative differences between 
the stomatology and odontology models in preparing 
individuals to practice dentistry.12 From their point of 
view, the odontology curriculum should be revised 
to strengthen the education of dental students in core 
clinical medicine. Considering the changes in dental 
education in Europe, we must support this attitude 
and ensure that development in the field of dentistry 
is always linked closely to that in general medicine 
in order to provide optimum oral health care, despite 

the fact that the discipline is now separated from 
general medicine. From our perspective, a greater 
knowledge of basic clinical medicine makes it easier 
for students to prepare for clinical practice, enabling 
them to effectively treat more patients and perform 
better in dental school. 

The results of our study suggest that there is 
reason to question the change from the stomatol-
ogy model to the odontology model. Maintaining 
dentistry as a specialty of medicine with a required 
medical degree would guarantee dental students 
more hands-on medical practice experience, not only 
science-based, but also the required communication 
skills in doctor-patient and interprofessional interac-
tions. The system of dental education in Europe can-
not be changed at once, but a stronger integration of 
dentistry with general medicine should be considered.

In our investigation, younger age was a highly 
significant predictor of better average scores on the 
final licensure exam (p=0.003) in contrast to gender, 
which was not a significant predictor (p=0.763) 
(Table 3). These results parallel those in a study by 
Rolfe et al., who found a tendency of younger interns 
to have better ratings but did not find gender to be a 
predictive factor.25

The Austrian DAT total test scores in our study 
were significant predictive factors for final exam 
scores (p=0.017). This finding confirms that the cur-
rent selection procedure uses the Austrian DAT as a 
reliable tool for predicting student performance not 
only in the first clinical year of dental school but also 
on the final dental exam. Therefore, our dental school 
will continue to use the Austrian DAT as part of the 
selection process in an effort  to reduce future dropout 
rates, improve average academic performance, and 
identify applicants who are unlikely to be successful 
later on. Generally, decision algorithms based on the 
predicted chance of success both at dental school and 
in the dental working environment are necessary and 

Table 3. Predictors of average grades on final exam

 Standardized  
 Coefficients  

 Beta t Sig

Age at beginning of dental clinic .278 3.016 0.003**
Gender (male) -.027 -.302 0.763
Prior medical degree -.235 -2.550 0.012*
Austrian DAT total test score -.220 -2.433 0.017*

*p<0.05, **p<0.01
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important, for students and dental schools alike, to 
give suitable students a higher chance of performing 
satisfactorily and graduating within the anticipated 
timeframe.26-28

To the best of our knowledge, this is the first 
study to evaluate the effects on dental school perfor-
mance of having a medical degree prior to the start of 
dental training. Our small sample and retrospective 
data analysis limit the application of our findings to 
other situations. Nevertheless, it demonstrates that 
the relationship between having a medical degree 
and clinical performance in dental school as well as 
on the final licensure examination at our university 
may be utilized for its predictive potential.

Conclusions
The results of the investigation show that dental 

students at Innsbruck Medical University with a prior 
medical degree had significantly higher Austrian 
DAT total test scores and performed significantly 
better in their first clinical year and on the final dental 
licensure examination than those without a medical 
degree. A medical degree was found to be a statisti-
cally significant predictor for success in dental school 
performance through dental licensure. 
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