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OBJECTIVE: The aim of this study is to develop and validate a questionnaire for dental students in Ecuador to assess their reasons
to study dentistry.
MATERIALS AND METHODS: A 25-item questionnaire was developed by the authors based on similar studies and a qualitative
study. The questionnaire had five theoretical factors: economic, professional, vocational, social and academic reasons for study. In
the first two samples, exploratory factor analysis was performed to identify the structure, and the models obtained were compared
with confirmatory factor analysis in the third sample.
RESULTS: Three samples were used, sample A with 201 participants, sample B with 623 participants, and sample C with 596
participants. Two-thirds of the participants were female and almost one-third were from coast region. The EFA applied in sample A
resulted in a five-factor model with 18 items; in contrast, a three-factor model was obtained from sample B. According to the CFA in
sample C, the best model was explained by three factors: labor, vocational and academic reasons. Considering two items to cross-
load in labor and vocational factors, which are theoretically justified.
CONCLUSION: This study presents a 12-item questionnaire that assesses labor, vocational and academic reasons for studying
dentistry in an Ecuadorian population.
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INTRODUCTION
In recent years, there has been a global surge in the demand for
healthcare professionals, possibly driven by their esteemed status
as in-demand vocations [1–3]. This trend extends to the field of
dentistry where studies have reported an unprecedented increase
in dental school enrollment demands and a notable shift in
gender ratios within the workforce [4, 5]. Therefore, a thorough
exploration of the motivations behind the pursuit of dentistry
becomes imperative, not only to facilitate the design of effective
recruitment strategies and dental curricula, but also to provide
prospective students with a comprehensive understanding of the
profession before committing to it.
Moreover, there are some differences in the field of dentistry at

a regional level. Currently, a new focus is being introduced within
the dental curriculum, known as Special Needs Dentistry. A study
conducted by Scepanovic et al. found that despite South America
having the highest number of dental schools, none of them
incorporate this new focus, highlighting the disparity in the
educational advancement of dentistry [6].
In several studies, factors that influence the decision to pursue

dentistry as a career were assessed. Significant research emerges
from qualitative studies, aiding in the identification of the distinct
constructs that shape the decision to pursue dentistry as a career.

Gallagher et al.’s research, for instance, emphasizes the importance
of professional and financial incentives in dentistry, as well as
student life [7]. Gallagher et al.’s research, for instance, underscores
the significance of professional and financial incentives in dentistry,
as well as the stresses associated with student life [4, 8]. These
factors are assessed by different quantitative studies as vocational
factors and personal factors, or third-person influences [3, 9–11].
While motivations for selecting dentistry as a career have been

extensively studied on a global scale [2, 3, 12–16]; there is a
notable scarcity of research on this subject within Latin American
countries. According to the literature, there are only four studies
about this topic from Brazil and one from Peru [9, 17–20]. Despite
the commonality of this research focus, no standardized and
validated questionnaire currently exists to comprehensively assess
the motivations of dental students in their choice of career.
Existing questionnaires have either been derived from similar
instruments or developed through expert consensus. A limited
number of studies have employed validation methods beyond
content and face validation [9, 10, 21, 22]. Therefore, there are no
studies assessing construct validation of these questionnaires in
Latin America, which is one of the steps when developing a
questionnaire according to the best practices for developing and
validating scales for health [23].
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In accordance with the framework outlined by Kishore et al. [24]
and Boateng et al. [23], the process of questionnaire development
encompasses several crucial stages, including construct validity,
convergent validity, factor analysis, internal consistency, and
descriptive analysis, among others [24]. The same processes must
be considered when translating a questionnaire to another
language, as it is necessary to ensure that the concepts have
not changed [24]. Thus, the aim of this research is to validate a
questionnaire constructed to evaluate the factors influencing the
decision to pursue a career in dentistry.

MATERIALS AND METHODS
Questionnaire design
The questionnaire was developed by the research team. The questions
were selected from similar studies [9, 10, 12, 21], and qualitative studies [7].
Additionally, questions were incorporated to align with the Ecuadorian
academic culture. As a result, a 25-item questionnaire was developed,
encompassing five theoretical factors that were supported by the
qualitative studies. These factors encompassed economic (Q1–Q4),
professional (Q5–Q9), vocational (Q10–Q14), social (Q15–Q20), and
academic motivations (Q21–25) for choosing dentistry. Each item was
rated from 1 to 5 on a Likert scale (from totally disagree to totally agree).
This questionnaire was evaluated in three samples to assess its validity.
According to Gallagher’s study [7], several factors were identified after a

qualitative analysis. These factors were ’professional status,’ ‘financial
benefits,’ ‘job security, flexibility and independence,’ ‘good quality of life,’
‘personal experiences’ and ‘alternative career considered’. In determining
the questionnaire items, the authors meticulously analyzed and selected
questions from similar questionnaires [9, 10, 21], which may fit on each
factor. Moreover, as mention by Gallagher, the status of a professional in a
social and economic order involve job security, with a regular income, and
independence [7, 25]. According to this, we mixed the ‘job security,
flexibility and independence’ factor with ‘professional status,’ creating a
single factor named ‘professional reasons.’ [7, 25, 26]. The ‘good quality of
life’ factor was merged with ‘financial benefits’ to create a new factor
named ‘economic reasons.’ [7, 25]. ‘Personal experiences’ factor was
named ‘social reasons’ and it considered the influences of family and
friends and the contact with the odontology environment [7, 25]. Finally,
‘alternative career considered’ was named ‘Academic reasons’ which assess
the fact that some students did not reach enough points to choose other
careers (generally, medicine) [7, 25]. Also, here we added a question about
a test taken by the government on the last high school year which
contributes in 60% to the score which is postulated to access superior
education [27].
The ethical approval for this study was granted by the Hospital Clinic

Kennedy Ethics Committee, with the reference number HCK-CEISH-2022-
002.

Sample
The present study was performed with three samples. Sample A consisted
of 201 participants, while samples B and C included 623 and 596 students,
respectively. The response rate for samples B and C was 81%. Participants

were sourced through faculty members from the dentistry departments of
several private universities in Ecuador. The samples were chosen using a
nonrandom convenience method. Sample A was collected from April 25 to
May 27; sample B was collected from May 30 to June 4; finally, Sample C
was collected from June 27 to July 31, 2022. This sampling method was
employed due to the ease and rapidity of data collection. Moreover, given
the study’s objectives, the representativeness of subjects from the country
takes a back seat to prioritizing the accurate formation of the construct. For
questionnaire distribution, it was disseminated via email to colleagues
nationwide holding teaching positions at private universities with an active
dentistry program. In this manner, the survey was made available to
students. This recruitment procedure was consistently applied across all
three samples.

Data analysis
Data was processed using the SPSS software for Windows, version 25.
Qualitative variables are represented as percentages, while quantitative
data are expressed in terms of mean and standard deviation. Both
exploratory and confirmatory factor analyses were conducted on the
three samples to ascertain the number of factors and the distribution of
items within them. Pertaining to the EFA, Bartlett’s test of sphericity and
the Kaiser–Meyer–Olkin measure were utilized to determine the sample’s
suitability for factor analysis. The Bartlett’s sphericity test assesses the
factorability of the correlation matrix, indicating that it was generated by
random data. The Kaise–Mayer–Olkin assesses the extent to which
correlations are a function of the variance shared across all variables
rather than the variance shared by particular pairs of variables. The
extraction method employed was maximum likelihood, with an oblique
(Oblimin) rotation subsequently applied, assuming a relationship
between the factors. Furthermore, inter-item correlations from the
derived model were evaluated using Spearman’s rank correlation test
due to non-normal distribution of the data [28]. In the context of the CFA,
both goodness-of-fit and parsimony indices were computed to discern
the most fitting model. These parameters included: CMIN/dF (≤3), CFI
(>0.9), GFI (>0.9), RMSEA (<0.06), SRMR (<0.08), AIC and BIC (the lowest
score) [29].
The factor analysis was conducted in a sequential manner. First, the

distribution of the 25-item questionnaire was explored in the initial sample
(sample A, with 201 participants). The questionnaire, which was refined
based on the analysis of sample A, was then given to a larger group,
sample B, consisting of 623 participants, to evaluate item distribution. After
this, a confirmatory factor analysis was carried out with sample C, which
had 596 participants.

RESULTS
Participants characteristics
Regarding the characteristics of the participants, females were the
predominant group in the three samples. The mean age of the
participants in sample A was 20.75 years old (SD: 2.57), ranging
from age 17 to 32. In sample B, the mean age was 21.32 (SD: 2.79),
ranging from 17 to 36 years old. Finally, in sample C, the mean age
was 21.81 (SD: 3.2), with an age range of 17 to 42. Almost two

Table 1. Characteristics of the participants.

Sample A Sample B Sample C Total

n= 201 (%) n= 623(%) n= 596(%) N= 1420 (%)

Sex Male 61 (30.3) 202 (32.4) 197 (33.1) 460 (32.4)

Female 140 (69.7) 421 (67.6) 399 (66.9) 960 (67.6)

Region Coast 105 (52.2) 179 (28.7) 157 (26.3) 441 (31.1)

Highlands 93 (46.3) 410 (65.8) 403 (67.6) 906 (63.8)

Other 3 (1.5) 34 (5.5) 36 (6) 73 (5.1)

Year on the dentistry faculty 1st year (1st and 2nd semester) 89 (44.3) 179 (28.7) 146 (24.5) 414 (29.2)

2nd year (3rd y 4th semester) 40 (19.9) 128 (20.5) 115 (19.3) 283 (19.9)

3rd year (5th y 6th semester) 28 (13.9) 138 (22.2) 121 (20.3) 287 (20.2)

4th year (7th y 8th semester) 33 (16.4) 114 (18.3) 130 (21.8) 277 (19.5)

5th year (9th y 10th semester) 11 (5.5) 64 (10.3) 84 (14.1) 159 (11.2)
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thirds of the participants study in the highland region (70.42%).
Finally, most of the participants were in their first year of study
(29.20%). Table 1 presents the characteristics of the participants
from each sample.

Exploratory factor analysis in sample A
The whole questionnaire (25 items) was applied to sample A, and
EFA was performed to determine the factorial structure of the
questionnaire. The Kaiser–Mayer–Olkin (KMO) test was 0.830 and
Bartlett’s sphericity test was x2: 1301.88; p < 0.001, indicating that
the sample was suitable for the EFA. The extraction method was
maximum likelihood (ML) with Oblimin rotation. The analysis
showed five factors that explained 64.56% of the variance.
The first factor (vocational reasons) was formed by items 10–14;

the second factor (economic reasons) included items 1–4; the

third factor (academic reasons) included items 21, 23, 24; fourth
factor (professional reasons) was formed by items 5, 7 and 8;
finally, fifth factor (social reasons) included items 15, 18, 20. All of
these items had a high loading (>0.4) for each factor, with a
minimum of 0.508 and a maximum of 0.834. The explained
variance for each factor is presented in Table 2. As a result, the
questionnaire was reduced to a five-factor model (Model A) with
18 items.
The factors were positively correlated as shown by the Oblimin

rotation. Additionally, all the items of the factors are intercorre-
lated (0.1 < r < 0.9) (Supplementary Table S1). In addition, the
reliability, measured with Cronbach’s alpha, was good for
vocational, economic and professional factors. On the other hand,
academic and social factors have a weak Cronbach’s alpha (See
Table 2).

Table 2. Structure matrix of the questionnaire applied in Sample A.

Factor Explained variance
(%)

Cronbach
Alpha

1 2 3 4 5

Q12 - Dentistry allows me to work with my hands 0.834 – – – – 29.02 0.838

Q10 - It allows me to help people improve their
health.

0.786 – – – –

Q11 - Improving people’s appearance. 0.762 – – – –

Q14 - I enjoy working with people and taking care of
them.

0.738 – – – –

Q13 - Dentistry aligns with my artistic talent. 0.677 – – – –

Q3 - It will allow me to access better compensation. – 0.822 – – – 11.54 0.825

Q2 - It will allow me to have a good standard of
living.

– 0.748 – – –

Q4 - It allows me to have greater job stability. – 0.748 – – –

Q1 - Ease of finding work. – 0.674 – – –

Q21 - My school grades qualified me to choose
dentistry as a career.

– – 0.628 – – 10.68 0.571

Q23 - The vocational test I took suggested studying
dentistry.

– – 0.575 – –

Q24 - My score in the high school graduation exam
qualified me for the career.

– – 0.559 – –

Q5 - It allows me to have my own business. – – – 0.878 – 7.15 0.718

Q7 - I can be my own boss. – – – 0.687 –

Q8 - I can have a more regular schedule compared to
other health professions.

– – – 0.518 –

Q20 - I have been involved with dentistry work. – – – – 0.641 6.18 0.568

Q15 - One of my relatives or friends is a dentist and
encouraged me to study dentistry.

– – – – 0.628

Q18 - It allows me to work in a team. – – – – 0.508

Q6a - I can practice dentistry after graduating
without needing to be a specialist.

– – – – – – –

Q9a - Dentists usually do not face life–threatening
situations with patients.

– – – – –

Q13a - Dentistry aligns with my artistic talent. – – – – –

Q16a - I studied dentistry due to my family’s desire. – – – – –

Q17a - Dentistry is a prestigious profession. – – – – –

Q19a - I had a preference for another career and
decided on dentistry.

– – – – –

Q22a - I received a scholarship to study dentistry. – – – – –

Q25a - It allows me to achieve a higher academic
level.

– – – – –

Model A.
aItems eliminated due to low communality.
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Exploratory factor analysis in sample B
The 18-item questionnaire was applied to samples B and C. We
performed a new EFA on sample B and evaluated the behavior
of the items and the factors in this larger sample. The KMO test
was 0.850, and Bartlett’s sphericity test was x2: 2050.86;
p < 0.001, indicating that the sample was appropriate for the
EFA. Extraction with the ML method and the Oblimin rotation
showed a two-factor model that explained 57.92% of the
variance.
Item 8 was removed from the analysis due to its low

communality (0.197), indicating that the item shares little
variance with the other variables. Consequently, it was identified
for elimination. Meanwhile, items 5 and 7 have cross-loading on
factors one and two with high indexes (from 0.471 to 0.565).
Also, due to academic culture influence, the authors allowed
academic reasons factor to be formed by two items. As a result,
Model B is composed by three factors without cross-loadings
items. The first factor (economic reasons) included items 1–4;
the second factor (vocational reasons) included items 10–12
and 14; finally, the third factor (academic reasons) was formed
by items 21 and 23. So, this model was built up of 10 items
(see Fig. 1).

However, due to theoretical reasons the authors decided to
analyze the influence of cross-loadings [2–4, 30]. The model with
cross-loadings (Model C) is composed by three factors. The first
factor (labor reasons) included items 1–5, 7; the second factor
(vocational reasons) included items 5, 7, 10–12 and 14; finally, the
third factor (academic reasons) was formed by items 21 and 23.
So, Model C was built up of 12 items (see Fig. 2).
The factors are positively correlated in both models, as shown

by the Oblimin rotation. Additionally, all the items of the factors
are intercorrelated (0.1 < r < 0.9) (Supplementary Tables S2 and S3).
Finally, the reliability of the two scales was acceptable according
to Cronbach’s alpha (see Table 3).

Confirmatory factor analysis in sample C
The structure proposed by the results of EFA on samples A and B
were confirmed with a CFA. This analysis was performed on sample
C. Four models were compared: a five-factor model (Model A from
sample A), a three-factor model without items exhibiting cross-
loading (Model B from sample B), and three-factor model with items
exhibiting cross-loading (Model C from sample B), and a three-factor
model with cross-loadings and error correlations, for items 5 and 7,
(Model D) (see Fig. 3). Table 4 shows the results of the CFA.

Fig. 1 Model B – 10 items distributed in a three-factor model which assess economic, vocational and academic reasons for studying dentistry
without cross-loads items.
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DISCUSSION AND CONCLUSION
Study motivation of dental students have been a research topic
for a long period. For example, Vigild and Schwartz analyzed the
behavior of the motivation in Danish dental students from 1972 to
1994 in three cohorts every 10 years [22]. During that period,
altruistic reasons strongly influenced dental students’ motivation.
Currently, researchers commonly highlight the impact of eco-
nomic benefits, job prospects, and recommendations from family
and friends on students’ motivation to pursue dentistry [12,
14, 31–34]. Furthermore, Niven et al. suggested a dentistry career
decision-making pathway based on a qualitative study in
secondary schools’ students [35]. This pathway suggests four
phases in the decision-making process, which begins with interest
in science, continues with social and family influences, personal
experiences and finally job and work conditions [35]. Moreover, it
has already been proposed that career choice may be influenced
by parents’ expectations and desires [36, 37].
Despite the widespread interest in understanding motivations

for studying dentistry, the availability of validated questionnaires
that comprehensively assess the underlying constructs of

students’ motivations remains limited. According to the literature,
many of the questionnaires used for these studies are based on
questions from other studies that were approved by experts in the
field [2, 9, 11, 14, 32, 33], or are based on previous qualitative
research [3–5, 7, 8, 10, 11]. Few articles have explored the
construct of the questionnaires [9, 10, 21, 22]. The present study
analyzes the validity of a questionnaire from a theoretical frame
work and a complete factor analysis, including exploratory and
confirmatory factor analysis.
The analysis yielded four models. The initial five-factor model

aligned with the theoretical framework [4, 5, 7, 10]. Yet, when
applied to a larger sample, two changes emerged. Firstly, the
‘social reasons’ factor was eliminated due to its insufficient
variance explanation (refer to Table 2) and its items’ low
communalities. Secondly, items from ‘professional reasons’ cross-
loaded with both economic and vocational reasons, a change
supported by the conceptual framework. Many authors have
identified a singular ‘job characteristic’ factor encompassing
economic benefits and professional advantages [14, 21, 31, 32],
leading us to label this factor as ‘labor reasons’.

Fig. 2 Model C – 12 items distributed in a three-factor model which assess labor, vocational and academic reasons for studying dentistry,
allowing two cross-loads items.
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Furthermore, we permitted cross-loadings of ‘professional
reasons’ items into the ‘vocational reason’ factor. Given the
evolving nature of vocational reasons, which now often encom-
pass professional and economic aspects as discussed by Chate
[30], this interaction was deemed appropriate. Literature supports
the significant influence of labor reasons among students
[2–4, 12]. For instance, studies have highlighted the appeal of
the dental profession’s positive image [2, 4], and the work-life
balance it offers [3]. These reasons can be categorized as
professional, while motivations like aiding the underprivileged
align with vocational reasons [3].
Our findings resonate with Folayan et al., where economic and

vocational factors were pivotal [21]. However, we diverged in our
consideration of parents’ recommendation due to its reported
influence on choosing dentistry [4, 11, 12, 14, 33]. The ‘social
reasons’ factor, which was ultimately excluded, initially encom-
passed friends and parents’ recommendations and exposure to
the dental environment.
Comparing our results with Folayan et al., we noted differences

in the profession-related factor [21]. We categorized items related
to job security and income under economic reasons, while the
social status item was excluded due to its low communality (Q17).
Our exploratory factor analysis indicated a trend of professional

reasons items loading into economic reasons, resulting in a unified
‘labor reasons’ factor.
Bernabé et al.’s study identified four factors with 16 items [9].

However, the sample size was insufficient for a reliable EFA
interpretation [38], necessitating a CFA for model confirmation
[39, 40]. Without access to their factor loadings, a direct
comparison was challenging.
Contrastingly, three studies proposed an eight-factor model

[10, 21, 41]. Our findings, along with those from Rashid et al. [10],
Vigild et al. [22], and Scarbecz et al. [41], consistently highlighted
economic and vocational reasons. Scarbecz et al.’s CFA presented
a four-factor model closely mirroring our findings [41].
Despite its weak Cronbach’s alpha, we retained the ‘Academic

reasons’ factor, given reports of students opting for dentistry as a
secondary choice [4, 5, 32, 33]. The CFA led to the exclusion of the
five-factor model, leaving three models for comparison. Model A1
emerged as the most fitting, especially since Q5 and Q7 shared a
theoretical foundation.
This study has limitations, including its focus on private

universities in Ecuador, making the results non-generalizable to
all dental students or other Latin American countries. Additionally,
factors such as gender, region, and academic year were not
analyzed for response homogeneity within or across the samples.

Fig. 3 Model D – a three-factor model which allows error correlation from items Q5 and Q7.
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Despite identifying the motivations for studying dentistry, the
intersection of professional and economic interests may result in
changes in students’ motivations. Therefore, motives for studying
dentistry should be explored over time. However, the study’s
strength lies in its large and adequate sample size, as well as
diverse representation from various university. Moreover, the step-
by-step validation process adheres to the best practices for scale
development and validation. In addition, although the results may
not be generalizable, the labor and vocational reasons assessed by
the questionnaire are global topics, unlike academic reasons,
which must consider the academic culture in each country.
Ultimately, it is imperative to underscore that the examination and
analysis of dental students’ motivations serve to tailor teaching
strategies and educational methodologies within universities.
Consequently, this contributes to the cultivation of a more
dedicated, ethic and satisfied workforce, as suggested by Chate
[30].
In conclusion, this research emphasizes the importance of labor,

vocational, and academic reasons in students’ choice of dentistry.
While the first two reasons are globally relevant, the Ecuadorian
academic culture necessitates considering academic reasons.
Future studies should explore variables like gender, university
type, academic year, and the significance of academic motivations
in choosing dentistry.

DATA AVAILABILITY
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