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Introduction: The assessment of student outcomes is essential for monitoring
the quality of graduate programs in healthcare sciences. As such, this study
focused on developing a self-employed questionnaire that allowed for the
evaluation of elements focused on career impact and levels of satisfaction
regarding graduate program education. Following, this instrument was utilized
in a cross-sectional study design with alumni that had obtained their degree
(MSc or PhD) over a 25-year span (1995-2020) from a graduate program in
dentistry located in Brazil.

Methods: The employed instrument comprised a total of 43 questions
presenting a mix of both close and open-ended questions coupled with 5-
point Likert scales. The questionnaire was hosted online and a total of 528
alumni were invited to participate through e-mail and social media outreach.
Results: 376 alumni answered the questionnaire (71.2% response rate). The
majority were female (69.9%), and with a MSc (58.5%). Levels of satisfaction
towards the program as well the impact in career and life were higher in
alumni that had obtained a PhD degree compared to MSc. After obtaining the
degree, an increase in involvement in teaching/research positions (3.4% vs
21.5%, p<001) and a decrease in unemployment (21.9% vs 2.1%, p <001) were
observed. The highest levels of impact were observed regarding the
achievement of the professional goals as nearly 90% of the population agreed
with this statement.

Conclusions: This study highlighted the creation and employment of an
assessment tool that can be utilized to monitor the perceptions of student
outcomes. Among the findings, a decrease in unemployment and a high
degree of career impact and satisfaction were observed in the population of
this study. Moving forward, it is essential that monitoring educational
outcomes remains a priority worldwide.

KEYWORDS

graduate education, specialization, continuing dental education, dental education,
cross-sectional studies, clinical competence

01 frontiersin.org


http://crossmark.crossref.org/dialog/?doi=10.3389/fdmed.2025.1566272&domain=pdf&date_stamp=2020-03-12
mailto:roger.junges@odont.uio.no
https://doi.org/10.3389/fdmed.2025.1566272
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fdmed.2025.1566272/full
https://www.frontiersin.org/articles/10.3389/fdmed.2025.1566272/full
https://www.frontiersin.org/articles/10.3389/fdmed.2025.1566272/full
http://orcid.org/0000-0003-2373-6160
http://orcid.org/0000-0002-7310-2767
http://orcid.org/0000-0002-1382-0150
http://orcid.org/0000-0002-5538-1088
http://orcid.org/0000-0001-5467-2636
http://orcid.org/0000-0003-4653-5732
http://orcid.org/0000-0002-8499-5759
https://www.frontiersin.org/journals/dental-medicine
https://doi.org/10.3389/fdmed.2025.1566272
https://www.frontiersin.org/journals/dental-medicine
https://www.frontiersin.org/

Rotta et al.

1 Introduction

Higher educational levels in the population are directly
correlated with better quality of life and a higher human
development index (1). Graduate programs worldwide comprise
different
functioning. For example, doctoral programs (often used as a

systems with varied guidelines and modes of
synonym of PhD) in dentistry are often inserted as a “third
cycle” after bachelor’s and master’s (MSc) degrees (2). However,
there are also programs that allow students to partake their MSc
or PhD training while they are also obtaining their dental degree
(3). In all these contexts, PhD training is seen as an important
element in educating professionals equipped to work with
research/development and that are interested in an academic
career (4). In the context of the present article, a doctoral
program is referred to as a teaching/research-based PhD
program. Further, evaluating the impact of pursuing a graduate
degree on student outcomes is crucial for the continuing
development of such programs and for the development of
policies governing agenda of graduate programs both
internationally and locally.

Brazil stretches over a large territory with over 600 dental
schools and over 100 graduate programs focused on providing
students with the opportunity to obtain a MSc and/or a PhD
degree. These programs are often research-focused and aim at
generating new knowledge while also providing human resources
The

graduate programs in Brazil was based in Parecer Sucupira (5).

for teaching/research positions. institutionalization of
This document led to the constitution of a robust scientific
community and received the first incentive in the second half of
the 1960s (6). Between 1998 and 2020, an increasing number of
academic programs was observed in the country (7). Similarly,
academic graduate programs in dentistry increased, and over 100
teaching/research-focused graduate programs are currently
offered nationwide (8). The evaluation of academic graduate
programs in Brazil is carried out by Coordination for the
Improvement of Higher Education Personnel (CAPES). This
process was boosted in the 1990s and has continuously improved
over the years. Currently, the evaluation process is based on a
multidimensional approach. Among the guidelines, analysis of
the quality of education of MSc and PhD degrees and emphasis
on items that intend to differentiate the quality of the different
programs are currently incorporated (8).

The monitoring of alumni is a strategy that allows for the
understanding of aspects related to the educational process. As
such, data regarding employment and the identification of skills,
strengths and weaknesses in the program are relevant for their
assessment (9, 10). Assessing alumni satisfaction is a key factor
influencing the success and quality of a higher education
programs, as it serves as an indicator of teaching and learning
and assists universities to improve their processes (11, 12). In
addition, analyzing the perceptions of alumni supports internal
reevaluation/restructuring and provides data on students’
expectations and needs (13) so that they can be better prepared
to face the job market (14). Several studies have evaluated

student’s profile, career decisions, expectations and job market
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assignments after obtaining a dental degree (10, 15-17). For
example, in a study conducted with 945 recently graduated
dentists in the Netherlands, over 50% expected owning their own
practices within 5 years of graduation (17). In a 10-year
prospective study including final-year dental students, 20%
expressed intention to pursue a MSc and PhD degree after
graduation. Also, 53% intended to pursue a specialization/
residency course, that focused on specialized training (15). In a
national survey of final-year undergraduate students in the
United Kingdom, students revealed key points of overall
satisfaction such as quality of teaching, level of support,
institutional organization, staff availability (18).

Assessment tools that allow for the standardized evaluation of
such aspects in graduate programs in dentistry are lacking.
Consequently, studies assessing the career paths of alumni from
academic graduate programs (especially focused on teaching/
research), including their personal and professional satisfaction,
are still scarce. Given the relevance of analyzing the achieved
results of the educational process in graduate teaching/research
programs, this study developed a self-employed questionnaire
that allows for the evaluation of the perceptions of alumni from
graduate programs in dentistry, with an aim to assess career
impact and levels of satisfaction regarding the program. The tool
was employed to collect responses from alumni that had
obtained their degree (either or both MSc or PhD) over a
25-year span (1995-2020) from a graduate program in dentistry
in Brazil, focused on five main domains: socio-demographic
profile, work experience and perceptions regarding education,
career impact, scientific productivity, and future perspectives.

2 Materials and methods
2.1 Ethical considerations

Ethical approval was obtained by the Institutional Review
Board of the Federal University of Rio Grande do Sul (approval
number 4.255.668/CAAE: 03448212.6.0000.5347).
agreed to participate in this study through the informed consent

Participants

form, which was embedded into the online questionnaire. All
data were treated confidentially.

2.2 Questionnaire design and validation

The
multidimensional framework, based on the technical report by

questionnaire  was  developed focused on a
CAPES (19), which outlines relevant key areas regarding the
assessment of graduate programs. Content and face validation
were employed as the instrument was created by a panel of
experts from multiple disciplines based on extensive literature
searches and reviewed by five professors from the institution
under study, with expertise in questionnaire development, higher
education, and research methodology. Following, a pilot study
was conducted with ten volunteer students from graduate
educational programs elsewhere to assess clarity, relevance,
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internal consistency of the proposed instrument and identify
challenges that could be faced in the administration of this
assessment tool (Cronbach’s Alpha a = 0.908).

The final instrument consisted of 40 closed and 3 open-ended
questions into  five

dimensions: (1) socio-demographic profile, (2) work experience

(Supplementary ~ Material)  organized
and perceptions regarding education, (3) career impact, (4)
scientific productivity, and (5) future perspectives (Table 1). Each
section was designed to comprehensively address one or more
specific domains of the CAPES assessment framework. Data was
collected via Google Forms (Google; Mountain View, CA, USA).
A 5-point Likert scale was used to access parameters of
satisfaction with a range of components in the graduate program
and the impact on the career of alumni. Perceived career impact
was explored by the following criteria: employability and wages,
professional growth and social benefits. Satisfaction was assessed
by program management, curriculum structure, external
activities, language exposure opportunities, infrastructure for
teaching and research, academic support, faculty members
profile, and mobility opportunities. The respondents were asked
to indicate their level of agreement with each topic of satisfaction
and perceived impact, including a scale from 1 (strongly disagree
or very poor) to 5 (strongly agree or very good). Higher scores

reflect greater levels of satisfaction with the program and

TABLE 1 Structure of the questionnaire dimensions.

Description of data Number of
collected items

Participant context Sex; age; marital status; city/state/
country of origin; current city/state/
country; academic educational
profile (location and year of DDS
degree, participation in research
during DDS degree, involvement in

(socio-demographic
profile)

graduate studies: specialization/
residency course, master degree
and/or doctoral degree).
Work experience and
perceptions regarding
education

Employment status prior to 12
obtaining the graduate degree;

employment status during the

course; weekly time allocation to the

program, multidisciplinarity and
internationalization of the research

project; entrepreneurship initiative;

further education in other

institutions; satisfaction levels

towards the degree development.

Career impact Employment status after obtaining 10
the graduate degree(s), teaching

involvement and at which level,

involvement in management

positions; and perceived career

impact of the academic graduate

education.

Status of the dissertation/thesis in 3
terms of publication; and academic
productivity during/after obtaining

Scientific productivity

the graduate degree.
Future perspectives Future perspectives and 5
recommendation of the graduate
program to colleagues and/or

extended network.
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perceived impact. They were also provided with an open-ended
question given the opportunity to provide free text comments to
the question, “Describe how you perceive the impact of the
degree obtained on your life, in personal, professional, and

academic dimensions.”.

2.3 Study design and context

A cross-sectional questionnaire-based study was conducted
among alumni of the Graduate Program in Dentistry from the
Federal University of Rio Grande do Sul (UFRGS), a public
university in the south of Brazil. The program was established in
1991 and recognized by CAPES. Currently, it offers both MSc
and PhD programs in dentistry, with three research-focus areas:
Dental Clinics, Oral Pathology, and Community Dentistry. It is
composed by over 40 affiliated faculty members and aims to
develop qualified professionals with a focus on academic and
research skills. Following the CAPES evaluation scale, ranging
from 1 to 7, it was evaluated with a score 6. This score defined
the graduate program as high-quality with international status
(criteria: number of articles published, number and sum of
obtained grants, highest level of education of affiliated faculty,
among others).

2.4 Sampling and inclusion/exclusion
criteria

As inclusion criteria, all the 528 alumni who obtained a
master’s and/or doctoral degrees between 1995 and 2020 were
invited to participate. Access to records of contact information of
all participants was performed in collaboration with the
administrative staff of the graduate program. E-mail invitation to
participate with a link to the survey was sent twice to
participants, with an interval of fifteen days between each.
Concomitantly, two researchers (ISR and FVB) conducted
searches through social media platforms to interact and establish
contact with those alumni whose e-mail addresses were
unresponsive. The data collection phase took place between

September and November 2020.

2.5 Statistical analysis

Data analysis was performed using a statistical package (SPSS
version 24.0, SPSS Inc., Chicago, IL, USA). Absolute values were
used for statistical testing. Chi-square test was used for
comparing employment and data from Likert scales. Further,
considering that it is challenging to assume that the distance
between the sequential options on a Likert scale are equal (e.g.,
very poor, poor, acceptable, good, very good) (20), data were
described as collected to avoid potential bias in interpretation.
Alumni who completed an MSc and a PhD, were categorized
into the PhD group.
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3 Results
3.1 Socio-demographic profile

In total, 376 participants answered the questionnaire, yielding a
response rate of 71.2%. Socio-demographic characteristics of the
study population are available in Table 2. Prior to enrolment in
the graduate program, 48.7% of participants (n=183) had also
obtained their Doctor of Dental Surgery (DDS) degree in the
same university. Concerning the location of the university in
which the participants underwent their dental degree studies, the
majority (94.1%, n = 354) was in Brazil and the following regions:
South (86.7%, n =326), Southeast (2.9%, n=11), Midwest (1.3%,
n=>5), North (1.3%, n=>5), Northeast (1.9%, n=7). A total of 16
students (4.3%) obtained their dental degrees abroad. Close to
one-third (30.1%) of the participants in the survey that
undertook their MSc studies continued to a PhD degree in the
same institution. Conversely, 12.7% pursued a PhD degree in a
different institution. An increasing proportion of alumni that
were part of a research program during their undergraduate
education was observed, moving from 33.8% of participants who
obtained their DDS during 1991-2000, to 42.1% in 2001-2010,

TABLE 2 Socio-demographics and education characteristics for MSc and

PhD alumni from 1995 to 2020.
Frequency

Variable

n (%)
Sex
Female 263 (69.9)
Male 113 (30.1)
Age (years)
24-33 149 (39.6)
34-43 147 (39.1)
44-53 61 (16.2)
54-63 11 (2.9)
64-74 7 (1.9)
Not available 1(0.3)
Academic graduate degree obtained
Master degree (MSc) 220 (58.5)
Doctoral degree (PhD) 156 (41.5)
Year of undergraduate - DDS degree
1971-1980 4 (1.0)
1981-1990 12 3.2)
1991-2000 71 (18.9)
2001-2010 121 (32.2)
2011-2020 168 (44.7)

Participation in a research program during DDS degree

Yes 178 (47.3)
No 198 (52.7)
Specialization studies or residency (completed or ongoing)
Yes 240 (63.8)
Specialization 198 (52.6)
Residency 23 (6.1)

Specialization and residency 19 (5.1)

No 136 (36.2)
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and 59.5% for those who graduated in 2011-2020 (data
not shown).

3.2 Work experience and perceptions
regarding education

Work experience prior to enrollment in the graduate program
in comparison with current employment status is shown in
Figure 1. An increased number of participants involved with
teaching/research positions after completing the graduate degree
was observed (3.4% vs. 21.5%, p <001). Also, a decrease in the
percentage rate of individuals unemployed (21.9% vs. 2.1%,
P <001) were observed. Figure 2A shows weekly time dedication
to the program. Further, participants reported multidisciplinary
in the project (Figure 2B) and interaction with research groups
abroad (Figure 2C). When interacting with other scientific fields,
the areas reported were within healthcare sciences (43.1%),
biological sciences (22.8%), engineering (12.6%), exact sciences
(10.6%), human sciences (7.2%), agricultural sciences (2.4%), and
social sciences (1.2%) (data not shown).

For 70 (18.6%, Figure 2D) participants that reported being
engaged in entrepreneurship after conclusion of their graduate

courses, 38.6% (n=27) expressed that the program was
“Extremely important” for such, 214% (n=15) “Very
important”, 114% (n=8) “Of average importance”, 15.7%

(n=11) “Of little importance”, 12.8% (n=9) “Not important at
all”. With regards to further education, 67 participants (17.8%)
reported to having pursued a PhD (n=32, 8.5%), a postdoc
(n=25, 6.6%), or both (n=10, 2.7%) in other educational and/or
research institutions. Countries such as Australia, Austria, Brazil,
China, England, France, Germany, Netherlands, Japan, Sweden,
the United States of America, and Uruguay are among the places
considered for continuing education (data not shown). Further,
levels of satisfaction with a variety of the components in the
programs are presented in Figure 3. “Faculty members—profile
and experience” was the item rated most positively by both MSc
and PhD alumni. No significant differences were found between
MSc and PhD
curriculum structure, external activities, language exposure,

alumni regarding program management,

infrastructure, and academic support.

3.3 Career impact

As described in Figure 1, a significant increase in the
involvement of alumni in teaching/research positions was
observed. With regards to the level of teaching, 195 participants
(51.9%) declared to have been involved with undergraduate
dental students, 171 (45.5%) in specialist training/residency
programs, and 61 (16.2%) in MSc and/or PhD programs. A total
of 151 (40.1%) reported to be involved in management positions
ranging from local to national institutions, and also abroad.
Figure 4 shows responses regarding the perceived impact of the
program in their lives and careers. Overall, the perceived impact
was consistently higher among PhD alumni across all factors
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FIGURE 1
Employment status prior to enrollment in the graduate program in parallel with current employment. Red bars represent employment prior to program
enrollment, while blue bars indicate current employment as of 2020. Bars represent the total count of responses for each category. In addition to the
“current employment” responses shown in the figure, 21 participants indicated to be currently enrolled in a graduate program, 1 participant has
changed profession, and 1 has retired. *p <.05, **p < .01, ***p <.001.

when compared to MSc alumni. Among all evaluated items, the
slightest difference between PhD and MSc alumni was identified
in their agreement to: “The program contributed to my
professional growth”.

3.4 Scientific productivity

Participants were asked whether the results of their
dissertation/thesis had been published, and 224 (59.6%) reported
having published it, while 100 (26.6%) indicated to be in the
process of publication. The number and rate of participants that
reported to not having published their results was higher for
individuals that had only taken part in the MSc program (n = 39,
17.7%) compared to individuals involved in the PhD program
(n=13, 8.3%) (data not shown). Table 3 shows the frequency of
participants that reported publication for different items. For
articles published in international journals, a higher frequency
was observed for students that interacted or collaborated with
research groups abroad (83.3 vs. 66.1%, p <.01) or that worked
on multidisciplinary projects (75.8 vs. 64.8%, p <.05) (data not
shown). Concerning collaborations, 16% reported to have a

Frontiers in Dental Medicine

publication with international collaborators, 18.4% with national
collaborators, and 2.4% with industry partners.

3.5 Future perspectives

Table 4 shows results indicating the future perspectives of
alumni from the program. When questioned if they would
recommend the MSc and/or PhD programs in their professional
network, 251 (66.8%) answered “Absolutely”, 94 (25%) stated
“Yes”, 25 (6.6%) responded “Maybe”, 5 (1.3%) “No”, and 1
(0.3%) “Absolutely not” (data not shown).

4 Discussion

This study developed an assessment tool that could monitor
the perceptions of alumni from graduate programs in dentistry
with a focus on career impact and satisfaction. Further, this
instrument was utilized to investigate the perceptions of 376
alumni from a graduate program in dentistry located in Brazil.
As such, a variety of factors such as curricular structure,
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FIGURE 2
Research project characteristics and time allocation. (A) Weekly time allocation by the alumni to the program. (B) Multidisciplinary approach in the
research project. (C) Interactions with research groups abroad. (D) Engagement in entrepreneurship after graduate degree.
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FIGURE 3

Satisfaction levels of MSc and PhD alumni from 1995 to 2020. Nine different items were proposed, and participants were asked to select their level of
agreement in a 5-point Likert scale regarding the level of quality of each proposed topic regarding the program. Comparison between alumni’ from
the MSc and PhD programs; Chi-square test. *p <.05, ***p <.001.
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facilities, and the experience of faculty members were evaluated.
Due to the relatively high response rate, the findings presented
here are thought to be representative perceptions of the referred
study population. As previously stated, the graduate program
under study is academic, focused in research and teaching.
Employment in teaching/research positions was significantly
higher after receiving either MSc or PhD degree, given that the
graduate program lays a solid training on research and teaching.
In this sense, job opportunities increased for the graduates under
study. Overall, we identified that participants showed a high level
of satisfaction towards the program and a perceived high impact
in their careers as a result of acquiring the graduate academic
degree. In general, levels of satisfaction and perceived impact
were more pronounced in participants who obtained a PhD
degree as compared to those receiving the MSc degree.

A strong perceived career impact of the graduate research
program was observed in several aspects that were evaluated in
this survey. Areas that were measured ranged from employability
to professional growth, and benefits to society. In all factors
considered, PhD alumni reported a higher perceived impact
compared to MSc alumni. Such differences have been observed
previously (14) and can be interpreted as a possible result of
various factors such as time spent in the program, complexity-
reward of the research project, and career seniority (21, 22). In
addition to the fact that a PhD degree is the highest academic
degree that can be obtained, it is generally seen as more
impactful than a research MSc degree. Despite being slightly
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lower than the PhD degree, the positive impact observed by MSc
alumni was higher than 50% for all points listed. Considering all
participants, the two highest impacts perceived were related to
professional growth and capacity building to work in teaching/
research, which aligns with the core goals of graduate education
(5, 19). Our findings go in line with previous reports from a
research-intensive program in Canada, in which majority of
graduates indicated that their current work relied on their
academic skills developed during the program (14). In this study,
satisfaction assessment was a key component of the evaluation.
Our instrument included nine program-related components.
Although our instrument was based on the local context, and the
different approaches to assessing satisfaction, it aligns with the
literature regarding crucial evaluation aspects, such as program
management, curriculum structure, mobility, academic support,
among others (12, 23). The UK National Student Survey employs
a tool that encompasses six main areas, with one being
“assessment and feedback”, which was not included in our
instrument. Despite this limitation, this evaluation may not yield
significant additional insights, as it has been considered a poor
predictor of overall satisfaction measurement (12).

The highest satisfaction point was related to the profile and
experience of the faculty members. Most faculty members
present a track record of successful funding and publication
history and are part of national/international research networks.
Previous studies have reported high satisfaction rates with the
education for both undergraduate and graduate students, which
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TABLE 3 Frequency of different types of academic productivity during and
after the conclusion of the graduate research program.

10.3389/fdmed.2025.1566272

TABLE 4 Future perspectives of the participants in the survey. Participants
could select more than one option. Percentages are calculated based on
the number of respondents in each educational group (MSc or PhD).

A age el o
nrod € perspe € €que
PhD ota
0 6 6 PhD ota
. O O
Scientific articles
Atticle published in 130 (59.1) 130 (83.3) 260 (69.1) Employment
international journals Private sector 131 (59.5) 56 (35.9) 187 (49.7)
Article published in national 108 (49.1) 121 (77.6) 229 (60.9) Public sector 64 (29.1) 41 (26.3) | 105 (27.9)
journals Teaching 68 (30.9) 105 (67.3) 173 (46)
Book or book chapter 4 (1.8) 20 (12.8) 24 (6.4) Research 53 (24.1) 90 (57.7) 143 (38.0)
published internationally Career in teaching/research
BOO}? or book‘ chapter 31 (14.1) 67 (42.9) 98 (26.1) Apply for teaching/research positions 69 (31.4) 43 (27.6) 112 (29.8)
published nationally
No plans of pursuing a teaching/ 22 (10.0) 4 (2.6) 26 (6.9)
Scientifics meetings research career
{\bstractA publisheq in 75 (34.1) 110 (70.5) 185 (49.2) Rurihar adlueiien
international meetings
- - Pursue PhD studies in Brazil 96 (43.6) 3(1.9) 99 (26.3)
Abstract published in national 134 (60.9) 130 (83.3) 264 (70.2) -
meetings Pursue PhD studies abroad 28 (12.7) 4 (2.6) 32 (8.5)
Study published in the 30 (13.6) £ (269) 72 (19.1) Pursue a postdoc in Brazil 17 (7.7) 44 (28.2) 61 (16.2)
proceedings of international Pursue a postdoc abroad 19 (8.6) 56 (35.9) 75 (19.9)
meetings Other 7 (3.2) 4 (2.6) 11 (2.9)
Study published in the 52 (23.6) 53 (34.0) 105 (27.9)
proceedings of national
meetings
Presentations involving dental students in research, which were observed not
Symposium or keynote speaker | 32 (14.5) 55 (35.2) 87 (23.1) only in students’ metrics but also in the whole academic
Invited talks 69 (314) 89 (57.0) 158 (42.0) environment (28). We have found that a higher rate of students
Presentation in scientific 156 (70.9) 130 (83.3) 286 (76.1) engaged in a research program was observed over time. The
meetings . 3
Lecturer in farther education 33 (150) 56 (359) 8 237) involvement of students with research should be seen as a
courses priority worldwide as it can enhance their skills for future
Other types of productivity employment, increased scientific publications and quality, and
Patents 6 (2.7) 11 (7.0) 17 (4.5) improvement in the dissemination potential of science in society
Newsletters 3(14) 9 (5.8) 12 3.2) (29). Coupled with specific time allocation in dental curricula,
Technical standards 5(23) 3(19) 8 (2.1) public and private incentives such as scholarships and research
Technical work 104 2013 3 (08) grants can have a powerful impact in directing these trends and
Translation 104 00 103 should be seen as a priority for funding agencies and public

go in accordance with our findings particularly regarding the
profile of faculty members and the availability of resources (13,
24-26). Significant differences between PhD and MSc alumni
were observed for exchange opportunities (both nationally and
MSc  degrees
approximately two years, the complexity of the research project

internationally). As are often obtained in
and the funding are not always permissive to research stays in
other institutions, which, on the other hand, is one of the
priorities for PhD students. Even though this finding is expected,
the possibility of creating more opportunities tailored for MSc
students in dentistry should be further investigated. Results from
a successful program in Europe showed the unique added value
of such opportunities and can be helpful when designing new
strategies (27).

The involvement of undergraduate students in research is a
priority in dental education in Brazil. Skills such as critical
thinking and the comprehension of the scientific process can be
enhanced by engaging students with research early in the studies
(28-31). A recent study observed many positive effects of
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policies (28, 32).

The employment of alumni is one of the central aspects of
obtaining a graduate degree (14, 22, 33). In the results of this
study, a high percentage rate of unemployed participants
(21.9%) prior to starting the course was observed and a
significant reduction followed the completion. This can be
partially explained by the high number of recent dental
graduates who wished to enroll in a graduate course.
Competition in Brazil is high, and dentists perceive a necessity
to pursue continuing education to establish themselves in the
market, particularly early in their careers. Thus, even though a
positive decrease was observed, the initial unemployment rate
might have been higher than expected. In addition, another
potential explanation is that some participants were graduate
students during the survey and did not regard it as formal
employment. Similar findings have been observed in a recent
survey assessing dental undergraduates’ employment patterns
and graduate education (10). Applicants with a PhD degree
have a competitive advantage, which can be reflected in
and

employment patterns for teaching/research positions

perceptions (14).

frontiersin.org


https://doi.org/10.3389/fdmed.2025.1566272
https://www.frontiersin.org/journals/dental-medicine
https://www.frontiersin.org/

Rotta et al.

One of the strong points in this study is the high response rate
for an online survey, which is indicative that the sample represents
the study population. In addition, the inclusion of alumni from all
cohorts since the program’s beginning enhances the data by
incorporating a wide range of perceptions regarding the learned
experiences. However, this picture presented here is a cross-
sectional survey and covers a 25-year time span (1995-2020),
which may have introduced variation in alumni responses due to
differences in program structure, context, professional individual
experiences over time. Caution should be exercised when
interpretating the data. Despite the relatively high response rate
and the cross-sectional study design, the non-response rate bias
should be considered (34). A longitudinal design that closely
monitors MSc and PhD alumni from the beginning of their
studies through their professional careers is currently lacking, yet
it would significantly enhance the understanding of graduate
programs and support institutional planning. Close assessment
and follow-up are one of the priorities of educational programs
in order to help shape the institution’s future (21, 22). We have
created a tool applicable to the context in this study following
elements that are important for instrument construction such as
content and face validity; however, caution is necessary given
that for a more comprehensive approach further validation is
necessary. Such steps would also assist in the potential utilization
of the tool in different diverse contexts. Further, an assessment
score successfully encompassing all the domains proposed would
facilitate the evaluation of changes over time and before/after
introduction of changes in the programs.

While this study evaluated the program as a whole, it was
outside of the scope to assess how demographic data of the
participants correlates with perception over the program or
The
constructed based on key dimensions to assessing graduate

perform a temporal analysis. evaluation tool was
programs and also included qualitative indicators for the
evaluation process. The tool focused on capturing alumni
perceptions and satisfaction regarding their experiences in
graduate education. In the future, assessments should also
include more targeted indicators of research competency
including production but also beyond publication output. These
skills  in

entrepreneurship, the application of community-based research

could involve evaluating research innovation,
to improve health in diverse populations, and engagement in
national and international collaborations. Integrating research
more fully into graduate dental education is essential not only
to strengthen academic and scientific training, but also to
ensure that evidence-based knowledge is effectively translated
into clinical practice (35, 36). Further, there are a variety of
individual characteristics that may vary significantly between
participants and are elusive to assess, such as the interaction
with the research group and supervisor, which were not in the
scope of this study but are important to assess in future
(37-39).

interpreted with caution as they are self-reported data and can

Of note, albeit positive, the results should be
present bias (40). Furthermore, analyses of the qualitative

components of the questionnaire are currently underway and
will add to the quantitative results presented here.
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The overall findings in this study are promising as the alumni
perceived a strong contribution of the graduate program in their
Also, the of this
demonstrated good levels of satisfaction with their degree.

careers and lives. respondents survey
Moreover, the results identify an increase in employment after
the degree is obtained and a higher engagement in teaching/
research positions. Even though program, country- and region-
specific characteristics shape the job market, disseminating
findings on graduate program assessment strengthens our
understanding of how best to provide continuing education to
dental professionals. A standardized assessment tool, like the one
developed in this study, enables cross-sectional and longitudinal
alumni evaluations. While designed for a graduate program in
dentistry, the instrument can be adapted and employed in other
settings, considering differences in curriculum, institutional
reputation and personal experiences. Ongoing data collection will

further refine future iterations for alumni assessment.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Institutional
Review Board of the Federal University of Rio Grande do Sul.
The studies were conducted in accordance with the local

legislation and institutional requirements. The participants
provided their written informed consent to participate in

this study.

Author contributions

IR: Conceptualization, Formal analysis, Investigation,
Methodology, Project administration, Visualization, Writing -
original draft. FB: Investigation, Methodology, Writing - review
& editing. FC: Conceptualization, Methodology, Supervision,
Writing - review & editing. RJ: Conceptualization, Formal

draft. SS:
editing. RT:

Conceptualization, Methodology, Supervision, Writing - review

analysis, Visualization, Writing - original

Conceptualization, Writing - review &
& editing. CR: Conceptualization, Methodology, Writing -
review & editing.

Funding

The author(s) declare that financial support was received
for the research and/or publication of this article. This study
was financed in part by the UFRGS - scholarship (CNPq
and CAPES)

frontiersin.org


https://doi.org/10.3389/fdmed.2025.1566272
https://www.frontiersin.org/journals/dental-medicine
https://www.frontiersin.org/

Rotta et al.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The author(s) declared that they were an editorial
board member of Frontiers, at the time of submission. This
had no and the
final decision.

impact on the peer review process

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

References

1. Raggi A, Corso B, Minicuci N, Quintas R, Sattin D, De Torres L, et al.
Determinants of quality of life in ageing populations: results from a cross-sectional
study in Finland, Poland and Spain. PLoS One. (2016) 11(7). doi: 10.1371/journal.
pone.0159293

2. European Education and Culture Executive Agency, Eurydice. The European
Higher Education Area in 2020 - Bologna Process Implementation Report.
Luxembourg: Publications Office (2020). https://data.europa.eu/doi/10.2797/756192
(accessed January 24, 2025).

3. Wu ZY, Zhang ZY, Jiang XQ, Guo L. Comparison of dental education and
professional development between mainland China and North America. Eur ] Dent
Educ. (2010) 14(2):106-12. doi: 10.1111/j.1600-0579.2009.00599.x

4. Marusi¢ M, Mimica M, Mihanovi¢ F, Jankovi¢ S. Doctoral degree in health
professions: professional needs and legal requirement. Acta Med Acad. (2013)
42(1):61-70. doi: 10.5644/ama2006-124.72

5. Brasil. Parecer n. 977/65. Defini¢io dos cursos de pos-graduagdo. (1965).
Available online at: https://www.gov.br/capes/pt-br/centrais-de-conteudo/parecer-
cesu-977-1965-pdf (accessed January 24, 2025).

6. Scarpelli AC, Sardenberg F, Goursand D, Paiva SM, Pordeus IA. Academic
trajectories of dental researchers receiving CNPq’s productivity grants. Braz Dent ].
(2008) 19(3):252-6. doi: 10.1590/50103-64402008000300014

7. Brasil. GEOCAPES - Sistema de Informagdes Georreferenciadas. (2018).
Available online at: https://geocapes.capes.gov.br/geocapes/ (accessed January 24,
2025).

8. Brasil. Coordenagdo de Aperfeicoamento de Pessoal de Nivel Superior - CAPES.
Relatério do Seminario de Meio Termo: Odontologia. Brasilia, (2019). Available online
at: https://www.gov.br/capes/pt-br/centrais-de-conteudo/odontologia-relatorio-
seminario-meio-termo-final-pdf (accessed January 24, 2025).

9. Henzi D, Davis E, Jasinevicius R, Hendricson W. In the students’ own words:
what are the strengths and weaknesses of the dental school curriculum? ] Dent
Educ. (2007) 71(5):632-45. doi: 10.1002/j.0022-0337.2007.71.5.tb04320.x

10. Justen M, Silva GV, Lamers JMS, Junges R, Toassi RFC. Postgraduate education
and employment patterns of dental graduates: a twelve-year analysis (2007 to 2019).
Revista da ABENO. (2021) 21(1). doi: 10.30979/revabeno.v21i1.1687

11. Rossini S, Mazzotta R, Kangasniemi M, Badolamenti S, Macale L, Sili A, et al.
Measuring academic satisfaction in nursing students: a systematic review of the
instruments. Int ] Nurs Educ Scholarsh. (2022) 19(1):doi: 10.1515/ijnes-2021-0159

12. Burgess A, Senior C, Moores E. A 10-year case study on the changing
determinants of university student satisfaction in the UK. PLoS One. (2018) 13(2):
€0192976. doi: 10.1371/journal.pone.0192976

13. Kahlon J, Delgado-Angulo EK, Bernabé E. Graduates’ satisfaction with and
attitudes towards a master programme in dental public health. BMC Med Educ.
(2015) 15(1):61. doi: 10.1186/s12909-015-0345-y

14. Kumari A, Wu DT, Motiani KK, Wu KY, Palumbo M, Tran SD. Career
pathways and professional skills of postgraduate students from a dental research-
intensive programme. Eur ] Dent Educ. (2019) 23(2):143-50. doi: 10.1111/eje.12413

15. Bitencourt FV, Olsson TO, de Souza Lamers JM, Leite FRM, Nascimento GG,
Toassi RFC. Impact of public health and higher education policies on the profile of
final-year Brazilian dental students: challenges and future developments. Eur J Dent
Educ. (2022) 00:1-13. doi: 10.1111/eje.12840

Frontiers in Dental Medicine

10.3389/fdmed.2025.1566272

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fdmed.2025.
1566272/full#supplementary-material

16. Che Musa MF, Bernabé E, Gallagher JE. Career expectations and influences
among dental students in Malaysia. Int Dent J. (2016) 66(4):229-36. doi: 10.1111/
idj.12224

17. den Boer JA-O, van den Bosch L], van Dam B, Bruers JJM. Work situation and
prospects of recently graduated dentists in The Netherlands. Eur ] Dent Educ. (2021)
25(4):837-45. doi: 10.1111/eje.12663

18. Richardson JTE, Slater JB, Wilson J. The national student survey: development,
findings and implications. Stud High Educ. (2007) 32(5):557-80. doi: 10.1080/
03075070701573757

19. Brasil. Coordenagido de Aperfeigoamento de Pessoal de Nivel Superior - CAPES.
Relatério Técnico DAV - Avaliagio Multidimensional de Programas de Pos-
Graduagdo. (2019). Available online at: https://www.gov.br/capes/pt-br/centrais-de-
conteudo/23072020-dav-multi-pdf (accessed January 24, 2025).

20. Sullivan GM, Artino AR Jr. Analyzing and interpreting data from Likert-type
scales. ] Grad Med Educ. (2013) 5(4):541-2. doi: 10.4300/JGME-5-4-18

21. Bryan B, Guccione K. Was it worth it? A qualitative exploration into graduate
perceptions of doctoral value. High Educ Res Dev. (2018) 37(6):1124-40. doi: 10.
1080/07294360.2018.1479378

22. Hancock S, Walsh E. Beyond knowledge and skills: rethinking the development
of professional identity during the STEM doctorate. Stud High Educ. (2016)
41(1):37-50. doi: 10.1080/03075079.2014.915301

23. Chico-Barba G, Jiménez-Limas K, Lopez-Herndndez B, Murad-Robles Y,
Gonzalez-Mier MJ, Bonilla A, et al. Professional development and academic
satisfaction from a wound programme in Latin America: 10 years of experience.
] Wound Care. (2023) 32(Sup6):S4-9. doi: 10.12968/jowc.2023.32.Sup6.54

24. Liu Y, Sun X, Yuan Y, Zhang Y, Liu J, Duan Y, et al. Professional
satisfaction of health professional undergraduates and influencing factors in
Hebei province, China. BMC Med Educ. (2021) 21(1):275. doi: 10.1186/s12909-
021-02718-4

25. Shetty VB, Shirahatti RV, Pawar P. Students’ perceptions of their education on
graduation from a dental school in India. J Dent Educ. (2012) 76(11):1520-6. doi: 10.
1002/§.0022-0337.2012.76.11.tb05414.x

26. Alshihri AA, Salem DM, Alnassar TM, Alharbi NM, Lynch CD, Blum IR, et al. A
nationwide survey assessing the satisfaction of dental colleges graduates with their
undergraduate experience in Saudi Arabia. J Dent. (2021) 110:103685. doi: 10.1016/
jjdent.2021.103685

27. Zebryk P, Przymuszala P, Nowak JK, Cerbin-Koczorowska M, Marciniak R,
Cameron H. The impact of ERASMUS exchanges on the professional and personal
development of medical students. Int ] Env Res Pub He. (2021) 18(24). doi: 10.
3390/ijerph182413312

28. Yu W, Sun Y, Miao M, Li L, Zhang Y, Zhang L, et al. Eleven-year experience
implementing a dental undergraduate research programme in a prestigious dental
school in China: lessons learned and future prospects. Eur J Dent Educ. (2021)
25(2):246-60. doi: 10.1111/eje.12598

29. Emrick JJ, Gullard A. Integrating research into dental student
training: a global necessity. J Dent Res. (2013) 92(12):1053-5. doi: 10.1177/
0022034513508557

30. Guven Y, Uysal O. The importance of student research projects in dental
education. Eur ] Dent Educ. (2011) 15(2):90-7. doi: 10.1111/§.1600-0579.2010.00645.x

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fdmed.2025.1566272/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fdmed.2025.1566272/full#supplementary-material
https://doi.org/10.1371/journal.pone.0159293
https://doi.org/10.1371/journal.pone.0159293
https://data.europa.eu/doi/10.2797/756192
https://doi.org/10.1111/j.1600-0579.2009.00599.x
https://doi.org/10.5644/ama2006-124.72
https://www.gov.br/capes/pt-br/centrais-de-conteudo/parecer-cesu-977-1965-pdf
https://www.gov.br/capes/pt-br/centrais-de-conteudo/parecer-cesu-977-1965-pdf
https://doi.org/10.1590/S0103-64402008000300014
https://geocapes.capes.gov.br/geocapes/
https://www.gov.br/capes/pt-br/centrais-de-conteudo/odontologia-relatorio-seminario-meio-termo-final-pdf
https://www.gov.br/capes/pt-br/centrais-de-conteudo/odontologia-relatorio-seminario-meio-termo-final-pdf
https://doi.org/10.1002/j.0022-0337.2007.71.5.tb04320.x
https://doi.org/10.30979/revabeno.v21i1.1687
https://doi.org/10.1515/ijnes-2021-0159
https://doi.org/10.1371/journal.pone.0192976
https://doi.org/10.1186/s12909-015-0345-y
https://doi.org/10.1111/eje.12413
https://doi.org/10.1111/eje.12840
https://doi.org/10.1111/idj.12224
https://doi.org/10.1111/idj.12224
https://doi.org/10.1111/eje.12663
https://doi.org/10.1080/03075070701573757
https://doi.org/10.1080/03075070701573757
https://www.gov.br/capes/pt-br/centrais-de-conteudo/23072020-dav-multi-pdf
https://www.gov.br/capes/pt-br/centrais-de-conteudo/23072020-dav-multi-pdf
https://doi.org/10.4300/JGME-5-4-18
https://doi.org/10.1080/07294360.2018.1479378
https://doi.org/10.1080/07294360.2018.1479378
https://doi.org/10.1080/03075079.2014.915301
https://doi.org/10.12968/jowc.2023.32.Sup6.S4
https://doi.org/10.1186/s12909-021-02718-4
https://doi.org/10.1186/s12909-021-02718-4
https://doi.org/10.1002/j.0022-0337.2012.76.11.tb05414.x
https://doi.org/10.1002/j.0022-0337.2012.76.11.tb05414.x
https://doi.org/10.1016/j.jdent.2021.103685
https://doi.org/10.1016/j.jdent.2021.103685
https://doi.org/10.3390/ijerph182413312
https://doi.org/10.3390/ijerph182413312
https://doi.org/10.1111/eje.12598
https://doi.org/10.1177/0022034513508557
https://doi.org/10.1177/0022034513508557
https://doi.org/10.1111/j.1600-0579.2010.00645.x
https://doi.org/10.3389/fdmed.2025.1566272
https://www.frontiersin.org/journals/dental-medicine
https://www.frontiersin.org/

Rotta et al.

31. Edmunds RK. Strategies for making research more accessible to dental
students. J Dent Educ. (2005) 69(8):861-3. doi: 10.1002/j.0022-0337.2005.69.8.
tb03981.x

32. Farrokhyar F, Bianco D, Dao D, Ghert M, Andruszkiewicz N, Sussman J, et al.
Impact of research investment on scientific productivity of junior researchers. Transl
Behav Med. (2016) 6(4):659-68. doi: 10.1007/s13142-015-0361-9

33. Hancock S. What is known about doctoral employment? Reflections from a UK
study and directions for future research. J High Educ Policy M. (2021) 43(5):520-36.
doi: 10.1080/1360080X.2020.1870027

34. Toepoel V, Schonlau M. Dealing with nonresponse: strategies to increase
participation and methods for postsurvey adjustments. Math Popul Stud. (2017)
24(2):79-83. doi: 10.1080/08898480.2017.1299988

35. Calhoun JG, Ramiah K, Weist EM, Shortell SM. Development of a core
competency model for the master of public health degree. Am ] Public Health.
(2008) 98(9):1598-607. doi: 10.2105/AJPH.2007.117978

Frontiers in Dental Medicine

1

10.3389/fdmed.2025.1566272

36. Emrick JJ, Gullard A. Integrating research into dental student training: a global
necessity. ] Dent Res. (2013) 92(12):1053-5. doi: 10.1177/0022034513508557

37. van Rooij E, Fokkens-Bruinsma M, Jansen E. Factors that influence PhD
candidates’ success: the importance of PhD project characteristics. Stud Contin
Educ. (2021) 43(1):48-67. doi: 10.1080/0158037X.2019.1652158

38. Subramanian J, Anderson VR, Morgaine KC, Thomson WM. Improving the
quality of educational strategies in postgraduate dental education using student and
graduate feedback: findings from a qualitative study in New Zealand. Eur ] Dent
Educ. (2013) 17(1):e151-158. doi: 10.1111/eje.12006

39. Victoroff KZ, Hogan S. Students’ perceptions of effective learning experiences in
dental school: a qualitative study using a critical incident technique. J Dent Educ.
(2006) 70(2):124-32. doi: 10.1002/j.0022-0337.2006.70.2.tb04068.x

40. Althubaiti A. Information bias in health research: definition, pitfalls, and
adjustment methods. J Multidiscip Healthc. (2016) 9:211-7. doi: 10.2147/JMDH.
$104807

frontiersin.org


https://doi.org/10.1002/j.0022-0337.2005.69.8.tb03981.x
https://doi.org/10.1002/j.0022-0337.2005.69.8.tb03981.x
https://doi.org/10.1007/s13142-015-0361-9
https://doi.org/10.1080/1360080X.2020.1870027
https://doi.org/10.1080/08898480.2017.1299988
https://doi.org/10.2105/AJPH.2007.117978
https://doi.org/10.1177/0022034513508557
https://doi.org/10.1080/0158037X.2019.1652158
https://doi.org/10.1111/eje.12006
https://doi.org/10.1002/j.0022-0337.2006.70.2.tb04068.x
https://doi.org/10.2147/JMDH.S104807
https://doi.org/10.2147/JMDH.S104807
https://doi.org/10.3389/fdmed.2025.1566272
https://www.frontiersin.org/journals/dental-medicine
https://www.frontiersin.org/

	Monitoring career impact and satisfaction in a graduate program in dentistry
	Introduction
	Materials and methods
	Ethical considerations
	Questionnaire design and validation
	Study design and context
	Sampling and inclusion/exclusion criteria
	Statistical analysis

	Results
	Socio-demographic profile
	Work experience and perceptions regarding education
	Career impact
	Scientific productivity
	Future perspectives

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


