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ABSTRACT

Purpose: To investigate the association of ageism, empathy, and other possible explanatory factors among dental students in
southern Brazil.

Methods: An online questionnaire and in-person visits were used for collecting sociodemographic data, dental training
experiences, and attitudes toward aging, and employing the validated Brazilian versions of the Ageism Scale for Dental Students
(ASDS-Braz) and Jefferson Scale of Empathy (JSE). Confirmatory factor analysis (CFA) was used to validate the JSE and ASDS-
Braz, and structural equation modeling (SEM) was then employed to explore the relationships between total ageism score, total
empathy score, and other factors.

Results: CFA for ASDS-Braz and JSE and the SEM showed marginal root mean square error of approximation (RMSEA) values
and displayed expected loading directions. Among 626 predoctoral dental students (91.5% response rate), SEM revealed significant
associations between the university attended and total empathy score with total ageism score, and sex with total empathy score.
Conclusion: Among southern Brazilian dental students, university attended and overall empathy levels are strongly linked to the

total ageism score. At the same time, gender shows a significant correlation with the overall empathy score.

1 | Introduction

Ageism, defined as stereotypes, prejudice, and discrimination
against individuals based on their age [1], is a pervasive issue in
healthcare that significantly impacts the quality of healthcare
provided to older adults [2]. The United Nations has identified
combating ageism as a crucial component of its “Decade of
Healthy Aging” initiative, recognizing its detrimental effects on
both mental and physical health [3]. Ageism in healthcare can
lead to the denial of services, biased treatment decisions, and

overall devaluation of older adults’ lives, contributing to reduced
longevity, increased social isolation, and poorer health outcomes

[4].

The detrimental effect of ageism goes beyond the impact on the
healthcare of older adults. Levy et al. [5] calculated the economic
cost of ageism predictors on health and found that a 1-year cost
of ageism was more than 60 billion dollars. Also, the authors
observed that a 10% reduction in the prevalence of ageism could
potentially result in 1.7 million fewer cases of health conditions
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FIGURE 1 |

Diagrammatic representation of the proposed theoretical framework for analyzing dental students’ ageism, including demographic

characteristics, aspects of dental training, attributes related to interaction with older people, the aging process, and empathy.

in the United States. These effects underscore the urgent need to
address ageism within healthcare systems to ensure equitable and
effective care for all age groups [3].

Ageism poses distinct challenges in oral healthcare as well [2].
Older adults often face significant barriers to accessing dental
care [6], including assumptions about their ability to maintain
oral hygiene and the perceived complexity of their treatment
needs. These biases can result in suboptimal care, such as the
preference for extractions over restorative procedures [7]. Given
the growing older adult population and the critical role of oral
health in overall well-being, addressing ageism in dental care is
essential [8]. Dental professionals must be equipped to provide
age-appropriate care that respects the dignity and needs of
older patients, thereby improving their quality of life and health
outcomes [9].

The Ageism Scale for Dental Students (ASDS) has been developed
and validated to measure ageist attitudes specifically within this
group [10]. This scale captures the multidimensional nature of
ageism, including stereotypes, prejudice, and discrimination, and
provides valuable insights into the prevalence and determinants
of ageism among future dental professionals [11]. The ASDS has
undergone extensive validation across various countries, includ-
ing the United States [12], Brazil [13], Greece [14], and others
[15-22], demonstrating its robustness and adaptability to different

cultural contexts [11]. Assessing ageism among dental students
in order to understand these attitudes is crucial for developing
targeted educational interventions that can reduce ageism and
improve the quality of care provided to older adults [8, 9].

Empathy, the ability to understand and share the feelings of
others, seems to be a key factor that may influence ageist attitudes
[9]. Research suggests that higher levels of empathy are associated
with lower levels of ageism, as empathetic individuals are more
likely to appreciate the experiences and challenges faced by older
adults [9, 23, 24]. In the context of dental education, fostering
empathy through gerontological education and intergenerational
contact may be an effective strategy to combat ageism [9, 25].
Enhancing students’ ability to empathize with older patients
can significantly reduce ageist attitudes and promote more
compassionate care within the dental profession [9].

This study aims to investigate the association between ageism,
empathy, and other explanatory factors among dental students
in southern Brazil. By examining these relationships, we seek
to identify the key determinants of ageist attitudes and allow
for the development of pedagogic strategies to mitigate them.
The insights gained from this research will inform educational
interventions and policy changes, ultimately seeking to foster a
more inclusive and respectful approach to dental care for older
adults.
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TABLE 1 |
from two southern Brazilian dental schools, 2023.

Descriptive characteristics of undergraduate students

Characteristic N = 626
Demographics
Sex
Female 454 (72.5%)
Male 172 (27.5%)
Age 23.9(4.1)
Race
Other 107 (17.1%)
White 519 (82.9%)
Education
Number of semesters completed 4.72 (2.79)
Clinical enrollment 447 (71.4%)
School affiliation
School A 412 (65.8%)
School B 214 (34.2%)
Concluded any specific geriatric course 205 (32.7%)
Experienced dental clinical practice for 145 (23.2%)
bedridden/wheelchair older patients
Needed to guide or talk to caregivers about 132 (21.1%)
oral health care
Experience with older persons
Relationship with older subjects
Indifferent/bad/terrible 30 (4.8%)
Good/excellent 563 (89.9%)
No contact with older subjects 31(5.0%)
Missing 2(0.3%)
Has lived with older people 281 (44.9%)
Presence of older people in social life circle 453 (72.4%)
Has an aged family member 587 (93.8%)
Has taken care/helped an older subject 332 (53.0%)
Afraid of getting old 278 (44.4%)
Psychometric scales
Total empathy score 118.9 (13.4)
Missing 7
Total ageism score 36.2(6.1)
Missing 34

2n (%); mean (SD).

2 | Methods

This cross-sectional study assessed ageism and empathy levels
among undergraduate dental students from southern Brazilian
dental schools. All 684 predoctoral dental students enrolled in
2023 from two different dental schools were invited to participate.
Data collection occurred during the first academic semester of
2023 using two strategies: an online questionnaire and in-person
visits to classes. The protocol was approved by all involved dental

schools institutional review boards (UFRGS: 6.064.421/ UFSM:
6.145.713).

The online questionnaire was sent via institutional email. After 1
month, researchers visited all classes to reach students who had
not responded online. During these visits, researchers presented
the study, invited participation, and provided either a QR code for
the online questionnaire or a printed version. The questionnaire
comprised three sections. The first section collected
sociodemographic data, including sex, age, and race/skin color. It
also included questions about dental training experiences, such
as participation in geriatric dentistry courses, clinical courses,
and outreach activities with older adults. Additionally, it inquired
about living with older adults and attitudes toward aging. The
second section featured the validated Brazilian version of Ageism
Scale for Dental Students (ASDS-Braz), a 12-item scale, scores
ranging from 12 to 72, with components addressing negative views
of older adults, the complexity of providing care, and positive
views of older people [13]. The third section included the validated
Brazilian version of the Jefferson Scale of Empathy [26] with
scores ranging from 20 to 140. For both the scales, higher scores
correspond to greater levels of ageism and empathy. Figure 1
presents the diagrammatic representation of the theoretical
framework proposed to analyze dental students’ ageism.

The Brazilian version of the Jefferson Scale of Empathy and
the ASDS-Braz were each submitted to a confirmatory factor
analysis (CFA) to confirm if the latent structures of these surveys
conformed to the hypothesized relationships. Then, data were
analyzed to explore the association between ageism, empathy,
and other explanatory factors among the dental students using
a structural equation modeling (SEM) framework, which seeks
to combine regression of observed variables with modeling
of underlying latent variables. The structure for the proposed
model was conceived as follows. The continuous latent variable
“clinical exposure” is a predictor for the observed variables:
number of semesters completed, enrollment in a clinical
discipline, conclusion of any specific geriatric course, experience
with bedridden/wheelchair bound older patients, and guiding
caregivers through oral health care. The continuous latent
variable “personal relationships” is a predictor for the observed
variables: living with older people, presence of older people in the
social life circle, taking care of older subjects, and relationship
with older family members. These two latent variables were then
used to construct the following models: (1) Total Empathy Score:
Age + Sex + Race + Clinical Exposure + Personal Relationships
+ University Attended; and (2) Total Ageism Score: Age + Sex +
Race + Clinical Exposure + Personal Relationships + University
Attended + Fear of Getting Old + Total Empathy Score.

Relationships with older family members were treated as cate-
gorical variables, using a rating of “good/excellent” as a baseline.
To accommodate the small amount of missing data, models were
fit using full information maximum likelihood estimation [27].

Model fit for both CFA and SEM was primarily assessed using the
root mean square error of approximation (RMSEA). An RMSEA
value below 0.06 is conventionally designated as a good model fit
[28]. Other measures of fit, including the Comparative Fit Index
(CFI) and the Standardized Root Mean Square Residual (SRMR),
were also evaluated.
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TABLE 2 | Unstandardized and standardized latent factor loadings for final structural equation model.
Unstandardized Standardized

Latent
factor Indicator Loading 95% CI Loading 95% CI sig SE z p
Clinical Clinical 0.244 0.204-0.283 0.574 0.494-0.654 ok 0.041 14.069  <0.001
exposure enrollment
Clinical Geriatric course 0.297 0.259-0.335 0.675 0.610-0.739 ok 0.033  20.477 <0.001
exposure
Clinical Guide caregivers 0.185 0.152-0.218 0.484 0.410-0.558 ok 0.038 12.822  <0.001
exposure
Clinical Practice bedridden  0.223 0.188-0.258 0.562 0.491-0.634 ok 0.037 15.383  <0.001
exposure wheelchair
Clinical Semesters 2.119 1.895-2.342 0.811 0.748-0.874 ok 0.032 25218  <0.001
exposure completed
Personal Helped older 0.236 0.177-0.295 0.483 0.369-0.596 ok 0.058 8325  <0.001
relations subject
Personal Lived with older 0.215 0.158-0.272 0.441 0.331-0.552 ok 0.056 7.818 <0.001
relations
Personal Older social circle ~ 0.237 0.178-0.296 0.540 0.417-0.664 ok 0.063 8.585  <0.001
relations
Personal Relationship indiff —-0.034  —0.057-0.011 —-0.163 —0.273-0.053 b 0.056 —2.901 0.004
relations bad terrible
Personal Relationshipno  —0.038  —0.062-0.014 —-0.178 —0.291-0.066 . 0.057 -3.116  0.002
relations contact

Note: Tsukahara J (2023). semoutput: SEM Output. https://github.com/dr-JT/semoutput.

#p < 0.01.
%)) < 0,001,

All analyses were performed in R version 4.4.1 [29]. Models were
fit using the R package lavaan version 0.6-19 [30].

3 | Results

From the initial 684 predoctoral dental students invited to partic-
ipate, 626 (response rate = 91.5%) completed the questionnaires.
Female (72.5%) and white (82.9%) students were more prevalent,
and the average age was 23.9 years (+4.1). The majority of the
students had a good or excellent relationship with older adults
(89.9%) and had an aged family member (93.8%). The average
empathy score was 118.9, and the average ageism score was 36.2.
Table 1 presents the characteristics of the respondents.

Confirmatory factor analysis (CFA) revealed that both the Brazil-
ian version of the Jefferson Scale of Empathy and the ASDS-Braz
demonstrated a marginal level of adherence to previously defined
constructs, with RMSEA values of 0.085 (90% CI: 0.076, 0.095)
and 0.062 (90% CI: 0.057, 0.068), respectively. All loadings for
each scale were positive and significant, with the exception of
a positive view of older adults on Question 5 from the ASDS-
Braz. The complete CFA analysis can be found in the Supporting
Information.

As for the SEM results, an initial RMSEA of 0.073 (90% CI:
0.066, 0.080) was obtained, also indicating a marginal model fit.
The CFI of 0.773 was markedly lower than the recommended

minimum value of 0.95. Modification indices were referenced
to select additional theoretically justified paths that resulted in
the greatest model improvement while maintaining the original
hypothesized paths. A covariance term was added between the
error terms of semesters completed and clinical enrollment, as
well as between the errors of guiding caregivers and experience
with bedridden/wheelchair bound patients. Regression paths
were added from age to clinical exposure and age to personal rela-
tionships. Additionally, an initial version of the model allowed for
a covariance term between the two latent variables, but its negli-
gible estimate led to the term’s removal. These model adjustments
resulted in improved fit indices, with an RMSEA of 0.053 (90% CI:
0.045-0.060), an SRMR of 0.045 (recommended maximum value
is 0.08), and a CFI of 0.886. Table 2 shows the SEM factor loadings
for the final model. From Table 2, it seems important to highlight
that a larger number of semesters completed, enrollment in a
clinical discipline, conclusion of any specific geriatric course,
experience with bedridden/wheelchair bound older patients, and
guiding caregivers through oral health care are all positively asso-
ciated with the latent variable of “clinical exposure.” In addition,
living with older people, the presence of older people in the
social life circle, and taking care of older subjects were positively
associated with the latent variable of “personal relationships.”
Conversely, having no older family member or an indiffer-
ent/bad/terrible relationship with this person was negatively
associated with the latent variable of “personal relationships,”
although these loadings were weaker in magnitude.
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TABLE 3 | Full regression paths from final structural equation model.
Unstandardized Standardized

Predictor DV b 95% CI B 95% CI sig SE 4 p
Age Clinical exposure 0.089 0.066-0.112 0.345 0.266-0.424 kol 0.040 8.584 <0.001
Age Personal relations 0.050 0.022-0.078 0.203 0.093-0.312 otk 0.056 3.623  <0.001
Afraid gettingold ~ Total ageism score 0.697  —0.244-1.639  0.057 —0.020-0.134 0.039  1.455 0.146
Age Total ageism score  —0.064 —0.192-0.063 —0.044  —0.130-0.043 0.044 -0.988 0.323
Clinical exposure = Total ageism score ~ —0.219  —0.755-0.318 —0.038  —0.132-0.056 0.048 -0.799 0.424
University Total ageism score 1.230 0.225-2.235 0.096 0.018-0.174 * 0.040 2.415 0.016
attended
Personal relations  Total ageism score ~ —0.358  —1.023-0.308 —0.060  —0.171-0.051 0.057 -1.054 0.292
Race Total ageism score ~ 0.298  —0.920-1.516  0.018 —0.057-0.094 0.038 0.480 0.631
Sex Total ageism score 0.457 —0.617-1.532 0.034 —0.045-0.112 0.040 0.835 0.404
Total empathy Total ageism score  —0.144  —0.179-0.109 —0.315  —0.389-0.242 otk 0.037 —8.411 <0.001
score
Age Total empathy score  0.220 —0.065-0.506  0.068 —0.020-0.156 0.045 1.519 0.129
Clinical exposure Total empathy score  0.075 —1.145-1.295 0.006 —0.091-0.103 0.050  0.121 0.904
University Total empathy score  2.136  —0.068-4.340  0.076 —0.002-0.154 0.040 1.908  0.056
attended
Personal relations Total empathy score  0.959  —0.531-2.449  0.073 —0.040-0.187 0.058 1264  0.206
Race Total empathy score  —1.227  —3.990-1.537 —0.035 —0.112-0.043 0.040 -0.871 0.384
Sex Total empathy score —4.668 —7.017-2.320 —0.156 —0.233-0.079 otk 0.039 -3.964 <0.001

Note: Tsukahara J (2023). semoutput: SEM Output. https://github.com/dr-JT/semoutput.

*p < 0.05.
%D < 0,001,

Table 3 shows the SEM regression paths. From Table 3, it
seems important to highlight that university attended and total
empathy score are significantly associated with total ageism
score, and sex is significantly associated with total empathy
score. Figure 2 shows a diagrammatic representation of these
associations.

4 | Discussion

This study aimed to investigate the associations between ageism,
empathy, and other explanatory factors among dental students in
southern Brazil. The CFA results indicated that both the Brazilian
versions of the JSE [26] and the ASDS-Braz [13] had reasonable
levels of fit and displayed expected loading directions, validating
the use of the chosen instruments to test this proposed conceptual
approach. Nevertheless, there is room for improvement in the
CFA model fit, and more research might be necessary for further
validation of the instruments.

The SEM further revealed significant associations between the
university attended and total empathy score with the total ageism
score, and sex with the total empathy score. These findings
provide valuable insights into the determinants of ageist attitudes
and the role of empathy in shaping these attitudes. The significant
association between sex and empathy score suggests that female
dental students may possess higher levels of empathy compared
to their male counterparts, which has been shown before [31].

This gender difference in empathy has been documented in
various studies and may be attributed to biological, social,
and cultural factors that influence emotional development and
interpersonal skills [32]. Furthermore, female dental students
have more positive attitudes toward older patients compared to
male students [33].

The association between the university attended and the total
ageism score highlights the importance of specialized education
in shaping students’ attitudes toward older adults [9, 25]. Students
whose dental school curriculum included gerodontology courses
demonstrated lower levels of ageism, suggesting that targeted
educational interventions can effectively reduce ageist attitudes
[9, 24, 34]. This finding underscores the need for dental schools to
integrate comprehensive geriatric education into their curricula,
ensuring that future dental professionals are well-equipped to
provide compassionate and age-appropriate care to older adults

[9].

Furthermore, the significant relationship between the total empa-
thy score and the total ageism score indicates that higher levels
of empathy are associated with lower levels of ageism among
dental students. This aligns with existing literature suggesting
that empathy can mitigate prejudiced attitudes by fostering a
deeper understanding and appreciation of the experiences and
challenges faced by older adults [9, 24]. Enhancing empathy
through educational strategies, such as intergenerational contact
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and reflective practice, could, therefore be a key approach in
combating ageism within the dental profession [9, 24]. It has been
suggested that dental students who reported high-quality inter-
generational contact were up to 45% less likely to demonstrate
ageism compared to those who reported poor-quality contact,
highlighting the importance of not only promoting intergen-
erational contact but also investing in fostering high-quality
relationships [35].

This study has some important limitations that include but are
not limited to the following: While the RMSEA and SRMR
of our SEM model were within recommended thresholds, the
CFI is indicative of some degree of misfit. This may be due to

several causes, such as unmodeled covariances or measurement
error. Additionally, the sample size, while substantial, is limited
to a specific region in southern Brazil, which may affect the
generalizability of the findings. In addition, the ASDS-Braz has
shown to be sensitive to cultural norms, which may influence the
responses and interpretations of the scale in different settings [11].
Therefore, the regional focus restricts the ability to extrapolate
the results to other areas with different cultural and educational
contexts.

Despite the limitations, this study presents strengths, such as the
concomitant use of both ageism and empathy scales to assess
ageism in Brazilian dental students. In addition, most of the
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sample recruited was composed of women. A similar trend has
been observed in Brazil since the 90s, with a predominance of
female dentists. Results from the Research on the Current Profile
and Trends of Dentists [36] already indicated a female majority
among new entrants and graduates in dental schools (2007: 64.3%
new entrants; 65.8% graduates). In addition, according to the
Brazilian Federal Dentistry Counsil [37], women account for
approximately 64% of those working as dentists in Brazil.

Future research should consider larger and more diverse samples
to enhance the robustness and applicability of the findings.
Moreover, it is essential to explore additional factors that may
influence ageism and empathy among dental students, such as
cultural attitudes, the quantity and quality of students’ previous
experiences with older adults, and the impact of specific educa-
tional interventions through the evaluation of communal values
[38] and psychological flexibility, mindfulness, perceived control
[39], for example.

Given the growing population of older adults and the critical
importance of addressing ageism [9] and fostering empathy [23]
in dental education, this study provides valuable new insights.
These findings can guide future pedagogic interventions aimed
at developing strategies to enhance the quality of oral healthcare
for older adults.

5 | Conclusion

Among dental students in southern Brazil, the university
attended, and overall empathy levels were associated with the
total ageism score, while gender showed a significant association
with the overall empathy score. These findings underscore the
importance of integrating comprehensive geriatric education
and emphasizing compassionate care in dental training to reduce
ageism and improve dental students’ attitudes toward older
adults.
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