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ABSTRACT
Background: Nurses and dental assistants play a critical 
role in orthodontic care, supporting treatment delivery and 
patient management. Although educational background has 
been shown to influence attitudes toward dental procedures, 
limited research has examined how education and clinical 
exposure affect orthodontic treatment acceptance among 
dental healthcare professionals.

Methods: This cross-sectional study was conducted 
among 62 nurses and dental assistants employed at the 
Department of Dental Medicine, University Hospital Centre 
Zagreb. Data were collected using an anonymous electronic 
questionnaire distributed via Google Forms. The survey 
included demographic items, self-assessment questions, 
and 16 knowledge-based questions assessing key concepts 
in orthodontics. Group differences were analyzed using 
nonparametric statistical tests, including the χ² test for 
categorical variables.

Results: A statistically significant association was found 
between educational qualifications and willingness to 
undergo orthodontic therapy involving tooth extraction 
(χ² = 14.477, df = 4, p = .006). Respondents with higher 
educational levels demonstrated greater acceptance of 
treatment when extractions were required.

Conclusions: Educational qualifications and clinical 
exposure are significantly associated with attitudes toward 
orthodontic therapy among nurses and dental assistants. 
Higher levels of education appear to increase acceptance 

of invasive orthodontic procedures, highlighting the 
importance of targeted educational strategies within dental 
healthcare teams.

Keywords: Orthodontic therapy, nurses, dental assistants, 
attitudes, knowledge.

INTRODUCTION
Orthodontic therapy has become increasingly recognized as 
an essential aspect of dental health, not only for aesthetic 
improvements but also for functional benefits, including the 
correction of malocclusions and the prevention of long-term 
oral health problems (1,2). Despite the clinical advantages of 
orthodontic treatment, patients often experience psychological 
barriers, such as fear, anxiety, and misconceptions, which can 
significantly impact their willingness to undergo treatment 
(3). These psychological factors are critical in determining 
patient compliance, especially in cases involving more invasive 
procedures like tooth extractions, which are sometimes 
necessary as part of the orthodontic treatment planning (4). 
While a considerable body of literature has focused on clinical 
outcomes and patient compliance, less attention has been paid 
to the role of psychological factors in treatment acceptance, 
particularly among dental professionals themselves, who may 
also experience similar concerns (5). 

Nurses and dental assistants, as primary healthcare providers, 
are crucial in the process of orthodontic care, providing 
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essential support to orthodontists and ensuring efficient patient 
management (6-8). Their knowledge and attitudes towards 
orthodontics not only affect their professional practice, but 
also the outcomes of treatments and patient satisfaction (9,10)

Dental anxiety, which is prevalent even among professionals, 
can stem from a variety of factors, including perceived 
vulnerability, fear of pain, and a lack of familiarity with certain 
procedures (11). Although dental professionals have more 
experience with treatment processes, their willingness to 
undergo or recommend invasive procedures may still be 
influenced by psychological barriers, particularly if they lack 
direct exposure to certain types of treatments. Studies have 
demonstrated that healthcare professionals who are more 
frequently exposed to dental procedures exhibit lower levels 
of anxiety and greater acceptance of treatments, suggesting 
that familiarity and clinical experience play a pivotal role in 
shaping attitudes towards invasive dental care (12).

The existing literature highlights the importance of educational 
background in influencing attitudes toward dental treatments. 
Research by Brondani et al. (13) showed that individuals with 
higher levels of education are more likely to accept complex 
dental procedures, largely due to their increased knowledge 
and understanding of the benefits and risks associated with 
treatment. In this context, education and clinical exposure may 
be associated with reduced psychological barriers, such as 
fear and anxiety, by providing individuals with the confidence 
to make informed decisions about their healthcare. However, 
there is a notable gap in research examining the influence of 
these factors specifically among dental professionals.

This study aims to investigate the relationship between 
educational qualifications, clinical experience, and psychological 
responses to orthodontic therapy among dental professionals. By 
focusing on healthcare workers in various dental departments, 
this study seeks to understand how factors like familiarity 
with orthodontic procedures, educational background, and 
clinical exposure influence their acceptance of orthodontic 
treatments, particularly when more invasive procedures, 
such as tooth extractions, are required. Furthermore, this 
study explores how psychological barriers, including fear 
and perceived stress, may vary across different professional 
groups, providing insights into the role of clinical experience 
in reducing anxiety and improving treatment acceptance.

METHODS

STUDY DESIGN AND PARTICIPANTS
This cross-sectional study was conducted among nurses and 
dental assistants employed at the Department of Dental 
Medicine, University Hospital Centre Zagreb, Croatia. A total 
of 62 participants were included in the analysis. Participants 

represented all eight clinical departments within the clinic: 
Department of Family Dentistry, Orthodontics, Prosthodontics, 
Oral Surgery, Oral Medicine, Department of Restorative Dentistry 
and Endodontics, Periodontology, and Pediatric and Preventive 
Dentistry. Each department plays a key role in delivering 
comprehensive dental care to patients, and the work of nurses 
and dental assistants in these departments provides insights 
into their specific needs and challenges in practice. Participants 
varied in their educational backgrounds, including Practical 
Nursing (PN)/ Dental assistant (DA), Bachelor’s Degree in Nursing 
(BSN), and Master’s Degree in Nursing (MSN). 

DATA COLLECTION AND QUESTIONNAIRE
Data were collected using an anonymous electronic 
questionnaire distributed via Google Forms. The survey link 
was sent through institutional email to ensure equal access 
for all eligible employees. Participation was voluntary and 
anonymous, and respondents completed the questionnaire 
independently without supervision.

The questionnaire was developed based on relevant literature 
addressing orthodontic treatment, professional knowledge, 
and attitudes toward dental procedures. It consisted of three 
sections:

1.	 Demographic and professional characteristics (10 items), 
including age, gender, department, years of experience, 
and educational level.

2.	 Self-assessment and attitude-related questions (13 
items) evaluating perceptions of orthodontic therapy, 
perceived stress, and willingness to undergo treatment 
under various conditions.

3.	 Knowledge assessment (16 multiple-choice questions) 
covering fundamental orthodontic concepts and clinical 
principles.

For the knowledge section, each correct response was assigned 
one point, while incorrect and “don’t know” responses were 
scored as zero. The knowledge score was calculated as the 
number of correct responses divided by 16 (total number 
of knowledge questions) and expressed as a percentage 

Knowlege Score (%) = Number of correct answers x 100Total number of questions

with higher values indicating greater knowledge.

STATISTICAL ANALYSIS
Data processing was performed using IBM SPSS software (version 
29.0.1.0). The Shapiro-Wilk test confirmed that the data did not 
meet the assumptions of normality. The Kruskal–Wallis test was 
used to compare continuous variables across educational groups. 
Categorical variables were analyzed using Pearson’s χ² test. 
Expected cell counts were examined to verify test assumptions, 
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and Fisher’s exact test was applied where appropriate due to 
small subgroup sizes. Effect sizes were calculated using Cramer’s 
V to evaluate the strength of associations. The threshold for 
statistical significance was set at p < 0.05.

ETHICAL CONSIDERATIONS
Ethical approval for the study was granted by the Ethical 
Committee of University Hospital Centre Zagreb. Participants 
were informed about the study’s objectives through an 
informed consent. Survey responses were verified and entered 
in a database by the principal investigator from Croatia. 
Participants were informed that they could leave the research 
anytime if they decide without explanation. Research followed 
all recommendations of the Declaration of Helsinki. 

RESULTS
The study sample included 62 participants employed at the 
Department of Dental Medicine of the University Hospital 
Centre Zagreb. The median age was 46.5 years, with the 25th 
and 75th percentiles being 35 and 55 years, respectively. Most 
participants were female (93.5%), while 6.5% were male. 
Regarding educational qualifications, most participants (74.2%) 
had a Diploma in Practical Nursing (PN)/ Dental assistant (DA), 
while 12.9% had a Bachelor’s Degree in Nursing (BSN), and 
the same percentage had a Master’s Degree in Nursing (MSN).

The participants were employed in various clinical departments, 
with the largest number working in the Department of Dental 
Diseases (24.2%), followed by the Department of Prosthodontics 
and the Department of Pediatric and Preventive Dentistry, each 

representing 21.0% and 12.9% of employees, respectively. The 
lowest number of participants were from the Department of 
Family Dentistry and the Department of Oral Diseases (4.8% each).

In terms of work experience, 43.5% of participants had more 
than 20 years of experience, while 25.8% had been employed 
in the profession for up to 5 years.
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Figure 1: Distribution of knowledge regarding department.

These results suggest that, after correction for multiple 
comparisons, there are no significant differences in the 
distribution of knowledge between different departments, 
except between the Department of Prosthodontics and 
the Department of Orthodontics, where the difference is 
statistically significant but very close to the threshold of 
significance (Figure 1).

Table 1. Distribution of educational qualifications per department

PN/DA BSN MSN

Count (%) Count (%) Count (%) Total

Department of Family Dentistry 1 (33.3) 1 (33.3) 1 (33.3) 3

Department of Oral Surgery  6 (85.7) 0 (0.0) 1 (14.3) 7

Department of Prosthodontics 11 (84.6) 1 (7.7) 1 (7.7) 13

Department of Orthodontics 4 (66.7) 0 (0.0) 2 (33.3) 6

Department of Pediatric and Preventive Dentistry 7 (87.5) 0 (0.0) 1 (12.5) 8

Department of Periodontology 6 (85.7) 1 (14.3) 0 (0.0) 7

Department of Oral medicine 1 (33.3) 2 (66.7) 0 (0.0) 3

Department of Restorative Dentistry and Endodontics 10 (66.7) 3 (20.0) 2 (13.3) 15
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Figure 2: Distribution of knowledge regarding 
qualifications.

The distribution of knowledge based on the level of educational 
qualifications did not show a statistically significant difference 
(p = .220). In other words, the level of knowledge among 
the respondents does not vary significantly according to 
their educational qualifications, although a certain trend of 
increasing knowledge with higher levels of education can be 
observed (Figure 2).

The distribution of attitudes and perceptions regarding orthodontic 
therapy based on educational qualifications is presented in Table 
2. The distribution of responses to the question “Would you agree 
to undergo orthodontic therapy if you knew that some teeth would 
need to be extracted during the treatment?” showed a statistically 
significant difference depending on educational qualifications 
(χ² = 14.477, df = 4, p = .006). The distribution indicates that most 
respondents with PN/DA (63.0%) would not agree to orthodontic 
therapy, while 23.9% would agree. Among respondents with 

Table 2. The distribution of attitudes and perceptions regarding orthodontic therapy based on educational qualifications

PN/DA BSN MSN p value

Do you consider orthodontic treatment stressful?

Yes 34.8% 25.0% 37.5%

.048Don’t know 8.7% 50.0% 12.5%

No 56.5% 25.0% 50.0%

Do you consider yourself a candidate for 
orthodontic therapy?

Yes 43.5% 25.0% 25.0%

.492Don’t know 6.5% 0.0% 0.0%

No 50.0% 75.0% 75.0%

Would you agree to undergo orthodontic therapy 
if your dentist recommended it?

Yes 43.5% 75.0% 75.0%

.172Don’t know 21.7% 12.5% 25.0%

No 34.8% 12.5% 0.0%

Would you agree to undergo orthodontic therapy 
if you knew that some teeth would need to be 
extracted during the treatment?

Yes 23.9% 37.5% 62.5%

.006Don’t know 13.0% 50.0% 25.0%

No 63.0% 12.5% 12.5%

Do you think that orthodontic therapy is possible 
at any age?

Yes 67.4% 62.5% 100.0%

.001Don’t know 0.0% 25.0% 0.0%

No 32.6% 12.5% 0.0%

Do you consider orthodontic therapy expensive?

Yes 67.4% 87.5% 100.0%

.233Don’t know 10.9% 12.5% 0.0%

No 21.7% 0.0% 0.0%

Would you agree to undergo orthodontic therapy 
if it lasted longer than 2 years?

Yes 30.4% 37.5% 50.0%

.213Don’t know 13.0% 37.5% 25.0%

No 56.5% 25.0% 25.0%

Which type of orthodontic therapy would you 
choose first?

Fixed therapy with metal braces 34.8% 50.0% 0.0%

.008Fixed therapy with esthetic braces 37.0% 50.0% 100.0%

Aligner treatment 28.3% 0.0% 0.0%
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BSN, most are uncertain (50.0%), while 37.5% would agree to the 
therapy. For respondents with MSN, the majority (62.5%) would 
agree to the therapy. The value of Cramer’s V coefficient is .342 
(p = .006), indicating a moderately strong association between 
these two variables.

Additionally, the results of Pearson’s chi-square test reveal 
a statistically significant association between educational 
qualifications and the respondents’ belief regarding whether 
orthodontic therapy is possible at any age (χ² = 18.052, df = 
4, p = .001).

Table 3. The distribution of attitudes and perceptions regarding orthodontic therapy based on department
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Do you consider 
orthodontic treatment 
stressful?

Yes 33.3% 28.6% 46.2% 0.0% 12.5% 85.7% 0.0% 26.7%

.105Don’t know 33.3% 0.0% 23.1% 0.0% 12.5% 14.3% 33.3% 13.3%

No 33.3% 71.4% 30.8% 100.0% 75.0% 0.0% 66.7% 60.0%

Do you consider yourself a 
candidate for orthodontic 
therapy?

Yes 33.3% 57.1% 53.8% 16.7% 25.0% 85.7% 33.3% 26.7%

.055Don’t know 0.0% 0.0% 7.7% 0.0% 0.0% 0.0% 0.0% 0.0%

No 66.7% 42.9% 38.5% 83.3% 75.0% 14.3% 66.7% 73.3%

Would you agree to 
undergo orthodontic 
therapy if your dentist 
recommended it?

Yes 66.7% 57.1% 23.1% 83.3% 50.0% 71.4% 66.7% 46.7%

.599Don’t know 33.3% 28.6% 23.1% 16.7% 25.0% 14.3% 33.3% 20.0%

No 0.0% 14.3% 53.8% 0.0% 25.0% 14.3% 0.0% 33.3%

Would you agree to undergo 
orthodontic therapy if you 
knew that some teeth would 
need to be extracted during 
the treatment?

Yes 66.7% 71.4% 15.4% 83.3% 37.5% 14.3% 33.3% 6.7%

.041Don’t know 33.3% 0.0% 15.4% 0.0% 25.0% 28.6% 33.3% 26.7%

No 0.0% 28.6% 69.2% 16.7% 37.5% 57.1% 33.3% 66.7%

Do you think that 
orthodontic therapy is 
possible at any age?

Yes 100.0% 57.1% 46.2% 100.0% 87.5% 71.4% 66.7% 73.3%

.084Don’t know 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 33.3% 6.7%

No 0.0% 42.9% 53.8% 0.0% 12.5% 28.6% 0.0% 20.0%

Do you consider 
orthodontic therapy 
expensive?

Yes 66.7% 71.4% 84.6% 66.7% 62.5% 85.7% 66.7% 73.3%

.537Don’t know 33.3% 0.0% 0.0% 0.0% 25.0% 14.3% 33.3% 6.7%

No 0.0% 28.6% 15.4% 33.3% 12.5% 0.0% 0.0% 20.0%

Would you agree to 
undergo orthodontic 
therapy if it lasted longer 
than 2 years?

Yes 66.7% 28.6% 23.1% 100.0% 37.5% 28.6% 0.0% 20.0%

.047Don’t know 0.0% 28.6% 15.4% 0.0% 12.5% 0.0% 66.7% 26.7%

No 33.3% 42.9% 61.5% 0.0% 50.0% 71.4% 33.3% 53.3%

Which type of orthodontic 
therapy would you choose 
first?

Fixed therapy with 
metal braces 0.0% 28.6% 30.8% 16.7% 37.5% 57.1% 33.3% 33.3%

.326Fixed therapy with 
esthetic braces 66.7% 14.3% 46.2% 83.3% 50.0% 14.3% 66.7% 53.3%

Aligner treatment 33.3% 57.1% 23.1% 0.0% 12.5% 28.6% 0.0% 13.3%
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These results suggest an association between respondents’ 
willingness to undergo orthodontic therapy and their level of 
education, with higher educational qualifications being linked 
to a greater likelihood of agreeing to treatment, even when 
tooth extractions are required.

Table 3. presents attitudes toward orthodontic therapy across 
employees from different clinical departments. It is interesting 
to analyze the specific tendencies that are more pronounced 
among employees from the Department of Orthodontics 
compared to their colleagues from other departments. 
Employees from the Department of Orthodontics appeared 
to demonstrate a greater willingness to accept orthodontic 
treatments, even when more invasive procedures like tooth 
extractions or extended therapy durations are involved. Their 
perception of stress related to orthodontic therapy appeared 
to be less pronounced compared to colleagues from other 
departments.

Furthermore, employees from the Department of Orthodontics 
exhibit a higher level of understanding and acceptance of 
the fact that orthodontic therapy is possible and effective at 
any age, which may reflect their specialized education and 
experience working with patients across different age groups. 
On the other hand, employees from other clinical departments, 
who may encounter orthodontic procedures less frequently 
or have a different clinical focus, tend to hold more reserved 
attitudes toward certain aspects of therapy, such as invasive 
procedures or prolonged treatment durations.

DISCUSSION
This study is the first to explore the relationship between 
educational qualifications and the willingness of dental 
healthcare professionals to undergo orthodontic therapy, 
particularly when invasive procedures like orthodontically 
indicated tooth extraction are involved. While most existing 
literature on orthodontic therapy has focused on clinical 
outcomes, patient compliance, and technical advancements 
(14–18), the perceptions of dental professionals themselves 
have received comparatively less attention. This paper fills a gap 
in understanding how education level, clinical exposure, and 
familiarity with orthodontic procedures influence healthcare 
professionals’ attitudes toward orthodontic therapy.

Prior studies have examined patients’ psychological responses 
to orthodontic treatment, emphasizing the impact of factors 
such as fear, anxiety, and misinformation on treatment 
acceptance (19-23). Brondani et al. (13) demonstrated that 
higher educational attainment is associated with greater 
acceptance of complex dental procedures, suggesting that 
knowledge and understanding reduce treatment-related 
uncertainty. Our findings align with this literature, showing 
that respondents with higher educational qualifications (MSN) 

were more likely to accept orthodontic therapy, even when 
tooth extraction as a part of the treatment plan was necessary. 
This pattern may reflect greater familiarity with orthodontic 
principles and a more accurate perception of treatment risks 
and benefits.

Additionally, our study highlights the psychological barriers 
faced by respondents with lower educational qualifications 
(PN/DA), who were less inclined to agree to orthodontic 
treatment that involved extractions. Conversely, respondents 
with lower educational qualifications (PN/DA) were less willing 
to accept extraction-based therapy. This may reflect reduced 
familiarity with orthodontic indications and greater sensitivity 
to perceived invasiveness, a relationship also described in 
broader models of dental care utilization (24).

Another novel contribution of this study is the strong association 
between education level and the belief that orthodontic therapy 
is feasible at any age. While much of the existing literature has 
focused on orthodontic outcomes for different age groups, 
few studies have explored how healthcare professionals 
perceive the applicability of these treatments across life stages. 
Our results show that respondents with higher education 
were more likely to view orthodontic therapy as suitable for 
patients of any age, in line with research that supports the 
efficacy of orthodontic treatments for adults and even older 
populations (25).

This study sheds light on the influence of clinical experience, 
particularly among professionals working in orthodontic 
departments. These individuals demonstrated greater 
acceptance of orthodontic therapy, including invasive 
procedures such as tooth extractions, and reported lower 
levels of perceived stress related to treatment. Familiarity 
with orthodontic procedures, gained through daily clinical 
practice, likely plays a significant role in reducing anxiety 
and apprehension. Çoban et al. (26) showed that healthcare 
professionals familiar with dental treatments, especially 
those with greater exposure to complex procedures, exhibit 
lower levels of anxiety and avoidance behavior. Their findings 
highlighted perceived vulnerability as a central determinant 
of dental fear, with greater clinical familiarity associated with 
lower avoidance behavior. Similarly, Kvale et al. (12) reported 
lower anxiety levels among individuals regularly exposed 
to dental procedures, suggesting that familiarity reduces 
uncertainty and perceived pain. This suggests that increased 
exposure through clinical experience may be associated with 
a greater sense of control and understanding, which helps 
mitigate psychological stress.

Armfield (11) further supports these findings, demonstrating 
that individuals with regular contact with dental procedures 
are less likely to experience high levels of dental anxiety. His 
research highlighted that familiarity not only improves technical 
competence but also contributes to a greater psychological 
resilience to stress and fear, particularly regarding invasive 
procedures. Dental professionals, due to their direct involvement 
with these treatments, are likely to develop a more rational and 
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less emotionally-driven response to potential discomfort, which 
contrasts with patients or professionals who lack such exposure.

Moreover, additional research has underscored the relationship 
between clinical experience and psychological adjustment to 
stress in medical settings. For example, a study by Appukuttan 
(5) reinforced the notion that anxiety in dental patients is closely 
related to fear of the unknown, while familiarity with procedures 
significantly reduces apprehension. This is consistent with our 
findings, as professionals working in orthodontic departments 
demonstrated greater acceptance of extraction-based therapy 
and reported lower perceived stress. Their extensive clinical 
exposure may help them navigate the emotional challenges 
of treatment with greater ease, resulting in lower anxiety and 
higher compliance. 

This study has several limitations that should be considered 
when interpreting the findings. First, the sample size was 
relatively small and limited to a single tertiary institution, 
which may restrict generalizability. Subgroup sizes were 
small and uneven across departments and educational levels, 
which may have reduced statistical power and affected the 
robustness of the analyses. Furthermore, multiple comparisons 
were performed, increasing the possibility of type I error. 
Second, the cross-sectional design precludes causal inference; 
therefore, associations between educational level, clinical 
exposure, and attitudes toward orthodontic therapy should 
not be interpreted as causal relationships. Third, the study 
relied on self-reported data, which may be subject to response 
bias or social desirability effects. Although participation was 
anonymous, respondents may have provided answers they 
perceived as professionally appropriate. Finally, although the 
questionnaire was developed based on relevant literature and 
reviewed for content clarity, it was not a previously standardized 
instrument, which may limit direct comparability with other 
studies. Despite these limitations, the study provides valuable 
insight into educational and experiential factors influencing 
orthodontic treatment acceptance among dental healthcare 
professionals.

CONCLUSION
This study suggests that educational qualifications and clinical 
exposure are associated with attitudes toward orthodontic 
therapy among dental healthcare professionals. Participants 
with higher levels of education and greater exposure to 
orthodontic procedures tended to report greater acceptance 
of treatment, including more invasive approaches. However, 
due to the cross-sectional design, small and uneven subgroup 
sizes, and the use of a non-validated questionnaire, these 
findings should be interpreted with caution. Additionally, 
multiple comparisons may have influenced the observed 
statistical significance. Further research with larger and more 
balanced samples, as well as validated instruments, is needed 
to confirm these associations.
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