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Abstract: Background: The academic and emotional challenges faced by medical students can affect
critical thinking and may also contribute to the development of increased generalized anxiety. Simi-
larly, critical thinking and generalized anxiety can impact study satisfaction through the mediating
mechanism of academic self-efficacy. Objective: The aim of this study was to assess the mediating
role of academic self-efficacy between critical thinking and generalized anxiety in study satisfaction
among medical students. Methods: A cross-sectional and explanatory study was conducted involving
259 Peruvian medical students aged between 18 and 35 (M = 20.29, SD = 2.84). The evaluation was
based on self-reported questionnaires covering critical thinking, generalized anxiety, academic self-
efficacy, and study satisfaction. Furthermore, a structural equation modeling (SEM) and mediation
approach was employed to examine the relationships between variables. Results: The results showed
an adequate fit of the model [χ2 (87) = 155, p < 0.001, CFI = 0.93, TLI = 0.92, RMSEA = 0.05 (CI:
0.04–0.07), SRMR = 0.07], demonstrating the impact of critical thinking and generalized anxiety. It
was confirmed that academic self-efficacy has a positive effect on study satisfaction. Moreover, the
mediating role of academic self-efficacy was confirmed between critical thinking and study satisfac-
tion, as well as between generalized anxiety and study satisfaction. Conclusions: Due to the high
academic load on medical students, academic self-efficacy plays a mediating role in the relationship
between critical thinking, generalized anxiety, and satisfaction with studies. The development of
educational strategies will help to promote critical thinking and academic self-efficacy, as well as
provide support to students with generalized anxiety, to enhance study satisfaction.

Keywords: critical thinking; anxiety; satisfaction; academic; self-efficacy

1. Introduction

Medical education is a challenging and rigorous field that requires the acquisition of
advanced cognitive skills, such as critical thinking to ensure the preparation of competent
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and capable healthcare professionals. Critical thinking, characterized as a reflective and
reasonable process that focuses on making decisions based on rigorous evaluation of
evidence [1], provides the necessary tools to address and resolve professional dilemmas,
enhancing the ability to manage and tolerate medical uncertainty [2,3]. It not only improves
intuitive reasoning and experiential knowledge accumulation but also emerges as an
essential competency in the academic domain for making decisions in complex situations,
translating into benefits in various aspects of students’ lives and future careers [4–6].

However, medical students have higher rates of anxiety compared to the general
population and their peers due to the academic and emotional demands of medical pro-
grams [7,8]. This chronic disorder, characterized by heightened sensitivity to stress and
excessive and persistent worry [9,10], may be associated with poor academic performance
and have a negative impact on students’ well-being and mental health [11,12]. In this
regard, high levels of anxiety have a negative relationship with academic performance, as
students react to low grades with feelings of failure and low self-esteem in environments
with greater academic demands [13].

Furthermore, the well-being of medical students is affected by medical training, and
their quality of life decreases during education [14]. Satisfaction with studies has been
shown to be a crucial factor in academic success [15], and it can be influenced by both the
ability to think critically and levels of generalized anxiety [16,17]. Within this framework,
academic self-efficacy can play an essential, mediating role in the relationship between
critical thinking, generalized anxiety, and satisfaction with studies. Academic self-efficacy
has been linked to better academic performance, higher self-efficacy, and satisfaction with
studies in university students [15,18–21].

Despite growing evidence of the relevance of critical thinking and generalized anxiety
in educational contexts, there is a gap in the literature regarding the interaction of these
variables in the specific context of medical education. Exploring these relationships is
justified due to their potential to improve medical education and the well-being of medical
students, as well as to develop more effective interventions that support students along this
path. Additionally, although academic self-efficacy has been extensively studied in general
educational contexts [22,23], its role as a mediator between critical thinking, generalized
anxiety, and satisfaction with studies in medical students has not been adequately explored.
Therefore, this study aims to fill that gap in the existing literature.

2. Literature Review
2.1. Critical Thinking

Critical thinking is a metacognitive process that encompasses a variety of underlying
skills and is essential in both educational and social contexts. It is considered a key skill
for informed decision-making, problem-solving, and forming logical conclusions [1,2]. It
allows for the development of a particularly critical ability in disciplines such as medicine,
where professionals often need to evaluate and synthesize complex data to gain a deeper
understanding of information [3,4]. Problem-based learning in medical education has
been identified as an effective strategy for fostering the development of critical thinking
and transferable skills [3]. This pedagogical approach motivates students to construct
their own knowledge and take responsibility for their learning through an active and
self-directed focus [4]. Furthermore, various factors, such as the learning environment
and teacher support, can influence the development of critical thinking [5]. Thus, active
participation and collaboration in the classroom fosters knowledge construction and critical
reflection, promoting high-level cognitive skills such as analysis, synthesis, and evaluation,
as well as argumentation and the use of evidence to justify hypotheses [6]. Moreover,
there is a clear and consistent relationship between achievement goals, self-efficacy, study
strategies, and critical thinking in medical students, where mastery goals and a deep
approach to information processing are positively related to critical thinking and academic
performance [7].
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2.2. Generalized Anxiety

Anxiety is a mental health disorder characterized by fear, excessive worry, and a
constant feeling of being overwhelmed, affecting people’s daily lives [24]. Medical students
may experience persistent worries about their academic performance, which can contribute
to the onset of generalized anxiety and other psychological morbidities [25]. Generalized
anxiety has a high prevalence among medical students, with studies reporting prevalence
rates ranging from 7.7% to 65.5%, indicating that these students are at a higher risk of
experiencing anxiety compared to their non-medical peers [26]. Thus, anxiety can be related
to various stressors, a lack of balance, relationship difficulties, uncertainty about the future,
and financial burdens [27,28]. In addition, generalized anxiety can have negative effects
on academic performance and satisfaction with studies as it increases sensory perception
processing, affects the balance between stimulus-driven and goal-directed behaviors, im-
pairs inhibitory control, affects short and long-term memory, and can influence executive
processes and decision-making [29]. In addition, generalized anxiety can negatively affect
the emotional and physical well-being of medical students, increasing levels of depression
and leading to a decrease in quality of life, as well as a higher prevalence of emotional
exhaustion [30].

2.3. Satisfaction with Studies

Satisfaction with studies is a critical measure that refers to the subjective evaluation
students make regarding the quality of the educational services they receive and to what
extent these meet or exceed their expectations [8]. This indicator, essential for the success
of educational institutions, can reflect both the quality of the curriculum and faculty, as
well as the effectiveness of student support policies. Thus, it is crucial not only for higher
education institutions but also for individual students, as their level of satisfaction can
directly impact their engagement, performance, and retention [9]. Satisfaction with studies
can also be influenced by factors such as academic difficulties, social adjustment, external
commitments, and a sense of belonging [10].

In medical education, satisfaction with studies is a relevant factor due to the high
prevalence of mental health problems among students. Distress, academic stress, ongoing
difficulties balancing academic and personal responsibilities, and a lack of time for recre-
ational and leisure activities can affect students’ quality of life and satisfaction with their
studies [11,12]. In this regard, the relationship between these factors and academic per-
formance can be complex and closely interconnected. Understanding these factors can be
crucial to ensuring student engagement and success [11]. Understanding these connections
can lead to the creation of more effective interventions that address the challenges faced by
medical students and promote their overall well-being [13,14].

2.4. Academic Self-Efficacy

Academic self-efficacy refers to the beliefs one holds about their ability to organize
and execute the actions necessary in handling academic situations. These beliefs influence
the choices, effort, perseverance, and resilience of individuals in relation to academic
tasks [31]. Self-efficacy and critical thinking are positively related, as students possessing
well-developed critical thinking skills tend to present higher academic self-efficacy [19].
Additionally, it has been inferred that academic self-efficacy can act as a mediator between
critical thinking and study satisfaction in university students [32,33]. However, more
research is needed to specifically explore this mechanism in the population of medical
students. In addition, generalized anxiety can negatively affect academic self-efficacy, as
self-efficacy beliefs determine how people feel, think, are motivated, and behave, and
anxiety can generate doubts about one’s capabilities and limit participation in challenging
academic tasks [34]. Academic self-efficacy may play a mediating role in the relationship
between generalized anxiety and satisfaction with studies [35]. Nevertheless, more research
is needed to specifically examine this mechanism in the population of medical students
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and how it could be applied in interventions to improve satisfaction with studies in
this population.

Based on our review of the literature, we explore the following research questions and
hypotheses (Figure 1):
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Figure 1. Theoretical model.

What is the relationship between critical thinking and academic self-efficacy in medi-
cal students?

Hypothesis 1. We expect a positive relationship between critical thinking and academic self-efficacy.

What is the relationship between generalized anxiety and academic self-efficacy in
medical students?

Hypothesis 2. Additionally, we anticipate a negative relationship between generalized anxiety and
academic self-efficacy.

What is the relationship between academic self-efficacy and satisfaction with studies
among medical students?

Hypothesis 3. We also expect a positive relationship between academic self-efficacy and satisfaction
with studies.

Is the relationship between critical thinking and satisfaction with studies mediated by
the academic self-efficacy of medical students?

Hypothesis 4a. We hypothesize that academic self-efficacy mediates the relationship between
critical thinking and satisfaction with studies.

Is the relationship between generalized anxiety and satisfaction with studies mediated
by the academic self-efficacy of medical students?

Hypothesis 4b. We expect that academic self-efficacy mediates the relationship between generalized
anxiety and satisfaction with studies.

3. Methods
3.1. Design and Participants

An explanatory study was conducted, as it sought to explore the relationships between
variables and understand how they relate to each other. Moreover, mediation effects in
these studies can be assessed through a structural equation modeling (SEM) system [36].
Sample selection was conducted using a non-probabilistic sampling process. The sample
size was determined using the effect size calculation in the Soper electronic tool [37]. This
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calculator takes into account the number of observed and latent variables in the structural
equation model (SEM), the desired statistical significance level (α = 0.05), the anticipated
effect size (λ = 0.3), and the level of statistical power (1 − β = 0.80). The calculation
determined that the minimum required sample would be 137 participants. A total of 259
medical students participated, with ages ranging between 18 and 35 years (M = 20.29,
SD = 2.84). Most were female, from the coast, and in their second study cycle (Table 1).

Table 1. Sociodemographic Characteristics.

Characteristics n %

Sex Male 103
Female 156

Origin Coast 146
Highlands 84

Jungle 29
Study Cycle 1 8

2 132
3 1
4 39
5 3
6 7
8 5
9 11

10 53

3.2. Procedure

This study was conducted in strict compliance with current ethical and research
standards. The research protocol was meticulously reviewed and subsequently approved by
the Ethics Committee of a Peruvian university, with the approval reference number CE-DGI-
0061. To obtain the study sample, careful coordination was conducted with the responsible
authorities in several universities in Peru. This procedure was carried out to ensure that
all potential participants had full knowledge of this study and its purpose. Subsequently,
informed consent forms were provided to the students through various digital means,
including emails, WhatsApp groups, and Google Forms, thereby expanding the possibility
of participation and ensuring that participants were fully informed. The established
protocol ensured that participants fully understood that their participation in this study
was completely voluntary and that they could withdraw at any time without any negative
consequences. This premise of respecting the autonomy of the participant is a standard
practice in ethical research. Lastly, at every stage of this study, the ethical principles outlined
in the Helsinki Declaration were faithfully followed, including ensuring confidentiality
and protecting participants’ personal data. This involved keeping all collected information
anonymous and using it exclusively for the purposes of this research study.

3.3. Variables

Critical Thinking. The Spanish version of the Individual Generic Skills Questionnaire
(CCGI) was used, which measures critical thinking skills [38]. The questionnaire consists
of 10 items and uses a 5-point Likert scale, ranging from “strongly agree” to “strongly
disagree”. The reliability was 0.739 according to Cronbach’s Alpha coefficient. This study
presented adequate validity indices: χ2 = 66.870, df = 34, p = < 0.001, CFI = 0.93, TLI = 0.90,
RMSEA = 0.06 and SRMR = 0.05.

Generalized Anxiety. The Generalized Anxiety Disorder Scale-2 (GAD-2) was used,
which has two items [39] and uses a 4-point Likert response scale: Never = 0, several
days = 1, more than half of the days = 2, and almost every day = 3. A version adapted to
Peruvian Spanish was used, with a reliability for internal consistency value of α = 0.738
(95% CI, 0.699, 0.773) [40].
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Academic Self-Efficacy. The Single Item Academic Self-Efficacy Scale (IUAA) was
used. This item assesses academic self-efficacy, that is, the confidence the student has in
their ability to efficiently carry out the academic tasks demanded by their academic life.
The item is rated on a 5-point scale ranging from “Not at all confident” to “Very confident”.
A version adapted to Peruvian Spanish was used, with the IUAA’s internal consistency
reliability estimated at 0.86 [41].

Study Satisfaction Scale: The Peruvian Spanish-adapted version of the Study Satisfac-
tion Scale (EBSE) was used. It consists of three items that assess the student’s satisfaction
with their study habits, their performance, and their overall experience with their stud-
ies. The items are rated on a 5-point response scale ranging from “strongly disagree” to
“strongly agree”. The scale’s consistency showed an adequate magnitude, with an alpha
coefficient of 0.78 [40].

3.4. Statistical Analysis

The theoretical model was analyzed using the method of structural equation modeling
with a multiple linear regression (MLR) estimator and is robust against deviations from
inferential normality [42]. The model fit was evaluated using several indicators that are
widely accepted in the field of applied statistics and social sciences. These indices include
the Comparative Fit Index (CFI), Tucker–Lewis Index (TLI), Root Mean Square Error of
Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR). CFI
and TLI values above 0.90 are considered acceptable, indicating a good fit between the
model and data [43]. Additionally, RMSEA values below 0.080 are considered indicative
of a reasonable fit [44]. Lastly, SRMR values below 0.080 are considered adequate [45]. To
evaluate reliability, we used Cronbach’s alpha coefficient (α) [46]. The computational tools
used were “R” software version 4.1.2 and the “lavaan” library in its 06-10 version [47].

Regarding the evaluation of mediation, we used the “psych” package [48]. According
to established guidelines, the M variable acts as a mediator between the independent X
variable and the dependent Y variable. In this scheme, if M is causally between X and Y, it
means that the M variable is influenced by X and, in turn, affects Y [15,16]. This implies that
the indirect effect of X on Y occurs through M. This configuration allows us to construct a
causal chain to evaluate the mediating effect of the M variable. To test this indirect effect,
we applied a bootstrapping technique with 500 iterations.

4. Results
4.1. Preliminary Analysis

Table 2 presents the descriptive statistics for all variables, where critical thinking has
the highest mean (31.97) with a standard deviation of 4.89. Additionally, the bivariate
correlation matrix is shown, where study satisfaction is positively related to academic
self-efficacy (r = 0.33, p < 0.01), critical thinking (r = 0.32, p < 0.01), and negatively with
generalized anxiety (r = −0.14, p < 0.05). Similarly, academic self-efficacy is positively
related to critical thinking (r = −0.36, p < 0.01) and negatively to generalized anxiety
(r = −0.26, p < 0.01). Moreover, the relationship between critical thinking and generalized
anxiety was not significant. In addition, it is observed that Cronbach’s alpha internal
consistencies were found between values that range between 0.80 and 0.86.

Table 2. Descriptive statistics, reliability, and correlations for study variables.

Variables M SD α 1 2 3 4

1. Satisfaction with Studies 9.07 2.53 0.86 -
2. Academic Self-efficacy 3.67 0.93 - 0.33 ** -
3. Critical Thinking 31.97 4.89 0.81 0.32 ** 0.36 ** -
4. Generalized Anxiety 2.95 1.53 0.80 −0.14 * −0.26 ** 0.07 -

Note: M = Mean, SD = Standard deviation, α = Alpha coefficient, All correlations are statistically significant
(* p < 0.05., ** p < 0.01.).
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4.2. Theoretical Model Analysis

In the analysis of the theoretical model (Figure 2), an adequate fit was obtained,
χ2 (87) = 155, p < 0.001, CFI = 0.93, TLI = 0.92, RMSEA = 0.05 (CI: 0.04–0.07), SRMR = 0.07.
Critical thinking was positively related to academic self-efficacy (β = 0.43, p < 0.01); thus,
these results agree with Hypothesis 1. Similarly, generalized anxiety had a negative
relationship with academic self-efficacy (β =−0.31, p < 0.01), thereby confirming Hypothesis
2. Hypothesis 3 was also confirmed, agreeing with the positive relationship between
academic self-efficacy and satisfaction with studies (β = 0.35, p < 0.001).
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Figure 2. Results of the explanatory structural model.

4.3. Mediation Model

For the mediation analysis, bootstrapping of 5000 iterations was used (Table 3). As
expected, the results confirmed Hypothesis 4a, in which academic self-efficacy mediated
the relationship between critical thinking and satisfaction with studies (β = 0.19, p < 0.01).
Similarly, Hypothesis 4b was confirmed, where self-efficacy mediated the relationship
between generalized anxiety and satisfaction with studies (β = −0.11, p < 0.01).

Table 3. Research hypotheses on indirect effects and their estimates.

95%CI
Hypothesis Path in the Mode β p LL UL

Hypothesis 4a
Critical Thinking→

Academic Self-Efficacy
→ Study Satisfaction

0.19 <0.01 0.07 0.15

Hypothesis 4b
Generalized Anxiety→
Academic Self-Efficacy
→ Study Satisfaction

−0.11 <0.01 −0.04 −0.10

5. Discussion

In the landscape of higher education, students encounter a variety of challenges
that can be closely linked to deficiencies in key areas such as knowledge, attitude, and
behavior. Dealing with individual causes alone is not sufficient; careful attention must also
be paid to crucial elements of instructional design and the educational environment, as
they represent fundamental aspects that can shape students’ academic experience [49]. In
this intricate scenario, teaching strategies emerge as powerful allies. Techniques such as
case studies, student collaboration, and fostering critical reflection become valuable tools
that enable the development of critical thinking skills. This capacity not only promotes
more assertive decision-making but also acts as a shield to avoid common errors in the
learning process [50]. However, academic life is not exempt from emotional obstacles.
Students may experience significant levels of anxiety, often driven by fear of failure and
negative experiences associated with academic intensity. This emotional storm can exert a
detrimental influence on their academic performance. In addition, external factors such as
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stress and lack of motivation can amplify these effects, resulting in lower performance [49].
In this regard, generalized anxiety can have a negative impact on satisfaction with studies
by interfering with concentration, decision-making, and engagement in academic activities.
However, when students have high academic self-efficacy, they are more likely to effectively
use critical thinking and cope with increased anxiety, which in turn can enhance their
satisfaction with their studies.

The findings of this study, focusing on the relationships of the research model, con-
firmed the first hypothesis, which demonstrates a positive relationship between critical
thinking and academic self-efficacy in medical students. This finding is consistent with
previous research that has highlighted the importance of critical thinking in shaping self-
efficacy beliefs in academic contexts [51,52]. This dynamic interplay of critical thinking and
self-efficacy constructs a robust scaffold for effective academic learning and further drives
the acquisition of deep knowledge [51]. Developing critical thinking enhances students’
ability to tackle and resolve complex problems, a process that, in turn, strengthens confi-
dence in their academic skills [53]. In the context of medical education, this relationship
translates into tangible benefits for students. Those who develop critical thinking skills not
only see improvements in their academic performance but also exhibit greater resilience
in the face of challenging tasks. Rather than avoiding difficult situations, they feel more
equipped to confront and overcome them [54]. Furthermore, adopting these skills promotes
the application of higher-level learning strategies to their studies, further fueling their
confidence and academic growth [55].

Additionally, the second hypothesis regarding the negative relationship between
generalized anxiety and academic self-efficacy was confirmed. This result is consistent
with previous research that has shown anxiety can undermine academic self-efficacy,
negatively affecting academic performance [56,57]. In this regard, academic difficulties,
such as imbalances between work, family, and academic responsibilities, as well as a lack
of effective time and stress management strategies, are aspects that play a prominent role
in students’ anxiety [35]. Anxiety can negatively impact active participation in learning
and studying situations. This negative impact can lead to avoidance behaviors, isolation,
and, ultimately, loneliness [58].

Similarly, the third hypothesis was confirmed, showing a positive relationship between
academic self-efficacy and satisfaction with studies in medical students. This finding is
consistent with previous studies that have indicated that academic self-efficacy is an
important predictor of satisfaction with studies in various educational contexts [32,59].
This is because generalized anxiety in self-efficacy occurs through cognitive processing and
interpretation of challenging experiences, verbal persuasions, and physiological reactions
to stressful situations. Thus, students with higher academic self-efficacy are more confident
in their abilities to face academic and clinical challenges, which in turn allows them to enjoy
and find more satisfaction in their studies [60,61]. In addition, academic self-efficacy can
influence students’ motivation, effort, and persistence, factors that are related to satisfaction
with studies and overall academic success [62].

Finally, the results of this study confirmed the mediatory role of academic self-efficacy
in the relationship between critical thinking and satisfaction with studies in medical stu-
dents. This finding is consistent with similar previous research that has shown that confi-
dence in one’s academic abilities influences how students use critical thinking and, in turn,
affects their satisfaction with the learning process [51]. This is due to the confidence that
students have in their developed academic skills, represented by self-efficacy, which im-
pacts the way they develop and utilize critical thinking. This, in turn, can affect satisfaction
with the learning process [63]. In addition, academic self-efficacy mediates the relation-
ship between generalized anxiety and satisfaction with studies. Similar studies suggest
that academic self-efficacy can influence positive emotions and the use of metacognitive
learning strategies, which in turn impact academic performance. Thus, one could infer that
academic self-efficacy acts as a mediator in the relationship between generalized anxiety
and satisfaction with studies [64]. Moreover, students with higher academic self-efficacy
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tend to deal with anxiety more effectively, which enables them to maintain a high level of
satisfaction with their studies, as academic self-efficacy can serve as a coping resource that
helps students handle the stress and anxiety associated with medical education. Therefore,
academic self-efficacy could play a crucial role in emotional regulation and enable more
effective management of academic stress in medical students, highlighting the need to
incorporate strategies that strengthen self-efficacy in educational programs.

5.1. Limitations

Some limitations were found in this study, such as the cross-sectional nature of these
data. This indicates the need for future research to examine these relationships longitu-
dinally to determine causality between variables. In addition, it is crucial to consider the
diversity of educational and cultural contexts in which medical education takes place,
which may influence the generalization of the results.

5.2. Implications and Future Research

Our findings provide additional support for Bandura’s social learning theory by high-
lighting the importance of self-efficacy and expanding the understanding of the mediation
of self-efficacy between critical thinking, generalized anxiety, and satisfaction with studies.
Rather than simply considering it as a result of learning experiences, our study suggests that
self-efficacy can be influenced by the student’s ability to think critically and manage anxiety.
Additionally, we recommend building theoretical models that demonstrate interacting
constructs in different educational and cultural contexts to determine the generalization of
these findings. Hence, future research should explore how academic self-efficacy develops
and can be strengthened over time. It would also be useful to further investigate the
relationships between critical thinking, academic self-efficacy, anxiety, and satisfaction
with studies.

In addition, institution administrators can encourage a learning environment that
stimulates critical thinking through pedagogical approaches that allow the development
of analysis, problem-solving, and problem-based learning. They should also develop
or strengthen counseling and wellness services for managing anxiety and improving
self-efficacy. Teachers could be provided with training for greater understanding, imple-
mentation, and promotion of self-efficacy. Additionally, a system of timely and constructive
feedback by teachers should be implemented for greater opportunities for self-assessment.

Furthermore, practical implications for medical education and well-being are provided.
In this sense, educational administrators can incorporate various teaching strategies that
promote critical thinking, such as problem-solving, case analysis, project-based learning,
and group discussions. Promotion of psychological support in high-stress environments is
also necessary, which allows for periodic mental health assessment and provides support
to address this issue. The implementation of interventions for improving academic self-
efficacy, developing coping skills, and self-regulation should also be considered. These can
be useful for students who have a wide academic demand.

Future research could examine the efficacy of interventions that foster critical thinking
and academic self-efficacy in medical students and assess their impact on satisfaction with
studies and emotional well-being. In addition, it would be relevant to explore individual
and cultural differences that may affect satisfaction with studies, to adapt interventions to
the specific needs of students from various educational and cultural contexts. Furthermore,
research studies could investigate how institutional factors, academic policies, teaching
practices, school climate, and support from the university community and teachers can
affect academic self-efficacy, anxiety, and satisfaction with studies.

6. Conclusions

The mediating role of academic self-efficacy in the relationship between critical think-
ing, generalized anxiety, and satisfaction with studies in medical students can inform
educational and support strategies aimed at improving emotional well-being and academic
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satisfaction. This knowledge allows educators and medical program administrators to
design interventions and educational strategies that promote the development of criti-
cal thinking, reduce anxiety, and strengthen academic self-efficacy, ultimately aiming to
improve study satisfaction and academic success among medical students.

Author Contributions: E.H.-T. and W.C.M.-G. contributed to the conceptualization of the idea, while
L.Z.S.-S., O.R.-L. and S.B.M.-G. were responsible for the methodology and software. W.C.M.-G.,
E.H.-T. and S.B.M.-G. participated in validation, formal analysis, and research. W.C.M.-G., L.Z.S.-S.,
S.B.M.-G., R.B.A.-C., A.F.-P. and O.R.-L. were involved in data curation and resources. E.H.-T.,
W.C.M.-G., L.Z.S.-S., S.B.M.-G., R.B.A.-C., A.F.-P. and O.R.-L. conducted the writing of the first draft,
review and editing, visualization, and supervision. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and was approved by the Institutional Review Board (or Ethics Committee) of the
Universidad Peruana Unión (protocol code CE-DGI-0061 and approval date January 15).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are available upon request from the author by correspondence.

Conflicts of Interest: The funders had no role in the design of this study; in the collection, analyses,
or interpretation of data; in the writing of the manuscript; or in the decision to publish the results.

References
1. Hitchcock, D. Critical Thinking as an Educational Ideal. In Argumentation Library; Springer: Berlin/Heidelberg, Germany, 2017;

Volume 30.
2. Ho, Y.R.; Chen, B.Y.; Li, C.M. Thinking More Wisely: Using the Socratic Method to Develop Critical Thinking Skills amongst

Healthcare Students. BMC Med. Educ. 2023, 23, 173. [CrossRef]
3. Frenk, J.; Chen, L.C.; Chandran, L.; Groff, E.O.H.; King, R.; Meleis, A.; Fineberg, H.V. Challenges and Opportunities for Educating

Health Professionals after the COVID-19 Pandemic. Lancet 2022, 400, 1539–1556. [CrossRef]
4. Monteiro, S.; Sherbino, J.; Sibbald, M.; Norman, G. Critical Thinking, Biases and Dual Processing: The Enduring Myth of

Generalisable Skills. Med. Educ. 2020, 54, 66–73. [CrossRef]
5. Farooq, S.; Syed, L.; Yaseen, A.; Umar, S.; Shakanti, Y.; Raja, H. Medical Students’ Perspective on “Barriers of Critical Thinking in

Medical Students’ Curriculum from the Viewpoint of Medical Education Experts: A Qualitative Study”. J. Adv. Med. Educ. Prof.
2021, 9, 247.

6. Scott, I.A.; Hubbard, R.E.; Crock, C.; Campbell, T.; Perera, M. Developing Critical Thinking Skills for Delivering Optimal Care.
Intern. Med. J. 2021, 51, 488–493. [CrossRef]

7. Lasheras, I.; Gracia-García, P.; Lipnicki, D.M.; Bueno-Notivol, J.; López-Antón, R.; de la Cámara, C.; Lobo, A.; Santabárbara, J.
Prevalence of Anxiety in Medical Students during the COVID-19 Pandemic: A Rapid Systematic Review with Meta-Analysis. Int.
J. Environ. Res. Public Health 2020, 17, 6603. [CrossRef]

8. Ragab, E.A.; Dafallah, M.A.; Salih, M.H.; Osman, W.N.; Osman, M.; Miskeen, E.; Taha, M.H.; Ramadan, A.; Ahmed, M.;
Abdalla, M.E.; et al. Stress and Its Correlates among Medical Students in Six Medical Colleges: An Attempt to Understand the
Current Situation. Middle East Curr. Psychiatry 2021, 28, 75. [CrossRef]

9. Shearer, S.L. Recent Advances in the Understanding and Treatment of Anxiety Disorders. Prim. Care–Clin. Off. Pract. 2007,
34, 475–504. [CrossRef] [PubMed]

10. Sarason, I.G. Cognitive Processes, Anxiety and the Treatment of Anxiety Disorders. In Anxiety and the Anxiety Disorders; Routledge:
Oxford, UK, 2019.

11. Jamil, H.; Alakkari, M.; Al-Mahini, M.S.; Alsayid, M.; Al Jandali, O. The Impact of Anxiety and Depression on Academic
Performance: A Cross-Sectional Study among Medical Students in Syria. Avicenna J. Med. 2022, 12, 111–119. [CrossRef]

12. Ladejo, J. A Thematic Analysis of the Reported Effect Anxiety Has on University Students. Educ. Urban Soc. 2021,
55, 001312452110625. [CrossRef]

13. Awadalla, S.; Davies, E.B.; Glazebrook, C. A Longitudinal Cohort Study to Explore the Relationship between Depression, Anxiety
and Academic Performance among Emirati University Students. BMC Psychiatry 2020, 20, 448. [CrossRef] [PubMed]

14. Milić, J.; Škrlec, I.; Milić Vranješ, I.; Podgornjak, M.; Heffer, M. High Levels of Depression and Anxiety among Croatian Medical
and Nursing Students and the Correlation between Subjective Happiness and Personality Traits. Int. Rev. Psychiatry 2019,
31, 653–660. [CrossRef]

15. van der Zanden, P.J.A.C.; Denessen, E.; Cillessen, A.H.N.; Meijer, P.C. Domains and Predictors of First-Year Student Success: A
Systematic Review. Educ. Res. Rev. 2018, 23, 57–77. [CrossRef]

https://doi.org/10.1186/s12909-023-04134-2
https://doi.org/10.1016/S0140-6736(22)02092-X
https://doi.org/10.1111/medu.13872
https://doi.org/10.1111/imj.15272
https://doi.org/10.3390/ijerph17186603
https://doi.org/10.1186/s43045-021-00158-w
https://doi.org/10.1016/j.pop.2007.05.002
https://www.ncbi.nlm.nih.gov/pubmed/17868756
https://doi.org/10.1055/s-0042-1755181
https://doi.org/10.1177/00131245211062512
https://doi.org/10.1186/s12888-020-02854-z
https://www.ncbi.nlm.nih.gov/pubmed/32917172
https://doi.org/10.1080/09540261.2019.1594647
https://doi.org/10.1016/j.edurev.2018.01.001


Behav. Sci. 2023, 13, 665 11 of 12

16. Guerrero, J.G.; Ali, S.A.A.; Attallah, D.M. The Acquired Critical Thinking Skills, Satisfaction, and Self Confidence of Nursing
Students and Staff Nurses through High-Fidelity Simulation Experience. Clin. Simul. Nurs. 2022, 64, 24–30. [CrossRef]

17. Vnenchak, K.; Sperling, M.L.; Kelley, K.; Petersen, B.; Silverstein, W.; Petzoldt, O.; Cooper, L.; Kowalski, M.O. Dedicated Education
Unit Improving Critical Thinking and Anxiety: A Longitudinal Study. J. Nurses Prof. Dev. 2019, 35, 317–323. [CrossRef]

18. Yang, G.; Sun, W.; Jiang, R. Interrelationship Amongst University Student Perceived Learning Burnout, Academic Self-Efficacy,
and Teacher Emotional Support in China’s English Online Learning Context. Front. Psychol. 2022, 13, 829193. [CrossRef]

19. Liu, C.; Tang, M.; Wang, M.; Chen, L.; Sun, X. Critical Thinking Disposition and Academic Achievement among Chinese High
School Students: A Moderated Mediation Model. Psychol. Sch. 2023, 60, 3103–3113. [CrossRef]

20. Usán Supervía, P.; Quílez Robres, A. Emotional Regulation and Academic Performance in the Academic Context: The Mediating
Role of Self-Efficacy in Secondary Education Students. Int. J. Environ. Res. Public Health 2021, 18, 5715. [CrossRef]

21. Fong, C.J.; Kim, Y.; Davis, C.W.; Hoang, T.; Kim, Y.W. A Meta-Analysis on Critical Thinking and Community College Student
Achievement. Think. Ski. Creat. 2017, 26, 71–83. [CrossRef]

22. Artino, A.R. Academic Self-Efficacy: From Educational Theory to Instructional Practice. Perspect. Med. Educ. 2012, 1, 76–85.
[CrossRef]

23. Scherer, R. Further Evidence on the Structural Relationship between Academic Self-Concept and Self-Efficacy: On the Effects of
Domain Specificity. Learn. Individ. Differ. 2013, 28, 9–19. [CrossRef]

24. Munir, S.; Takov, V. Generalized Anxiety Disorder; StatPearls: Tampa, FL, USA, 2022.
25. Fawzy, M.; Hamed, S.A. Prevalence of Psychological Stress, Depression and Anxiety among Medical Students in Egypt. Psychiatry

Res. 2017, 255, 186–194. [CrossRef] [PubMed]
26. Hope, V.; Henderson, M. Medical Student Depression, Anxiety and Distress Outside North America: A Systematic Review. Med.

Educ. 2014, 48, 963–979. [CrossRef]
27. Halperin, S.J.; Henderson, M.N.; Prenner, S.; Grauer, J.N. Prevalence of Anxiety and Depression Among Medical Students During

the COVID-19 Pandemic: A Cross-Sectional Study. J. Med. Educ. Curric. Dev. 2021, 8, 2382120521991150. [CrossRef]
28. Hill, M.R.; Goicochea, S.; Merlo, L.J. In Their Own Words: Stressors Facing Medical Students in the Millennial Generation. Med.

Educ. Online 2018, 23, 1530558. [CrossRef]
29. Robinson, O.J.; Vytal, K.; Cornwell, B.R.; Grillon, C. The Impact of Anxiety upon Cognition: Perspectives from Human Threat of

Shock Studies. Front. Hum. Neurosci. 2013, 7, 203. [CrossRef]
30. Johnson, A.K.; Blackstone, S.R.; Skelly, A.; Simmons, W. The Relationship Between Depression, Anxiety, and Burnout Among

Physician Assistant Students: A Multi-Institutional Study. Health Prof. Educ. 2020, 6, 420–427. [CrossRef]
31. Pajares, F. Self-Efficacy Beliefs in Academic Settings. Rev. Educ. Res. 1996, 66, 543–578. [CrossRef]
32. Choi, N. Self-Efficacy and Self-Concept as Predictors of College Students’ Academic Performance. Psychol. Sch. 2005, 42, 197–205.

[CrossRef]
33. Phan, H.P. Students’ Academic Performance and Various Cognitive Processes of Learning: An Integrative Framework and

Empirical Analysis. Educ. Psychol. 2010, 30, 297–322. [CrossRef]
34. Tahmassian, K.; Moghadam, N.J. Relationship between Self-Efficacy and Symptoms of Anxiety, Depression, Worry and Social

Avoidance in a Normal Sample of Students. Iran. J. Psychiatry Behav. Sci. 2011, 5, 91. [PubMed]
35. Liu, C.; Wang, L.; Qi, R.; Wang, W.; Jia, S.; Shang, D.; Shao, Y.; Yu, M.; Zhu, X.; Yan, S.; et al. Prevalence and Associated Factors of

Depression and Anxiety among Doctoral Students: The Mediating Effect of Mentoring Relationships on the Association between
Research Self-Efficacy. Psychol. Res. Behav. Manag. 2019, 12, 195–208. [CrossRef]

36. Ato, M.; López, J.J.; Benavente, A. Un Sistema de Clasificación de Los Diseños de Investigación En Psicología. An. De Psicol. 2013,
29, 1038–1059. [CrossRef]

37. Soper, D. A-Priori Sample Size Calculator for Structural Equation Models. Available online: https://www.danielsoper.com/
statcalc/default.aspx (accessed on 3 January 2023).

38. Olivares, S.L.O.; Cabrera, M.V.L. Validación de Un Instrumento Para Evaluar La Autopercepción Del Pensamiento Crítico En
Estudiantes de Medicina. Rev. Electron. Investig. Educ. 2017, 19, 67–77. [CrossRef]

39. García-Campayo, J.; Zamorano, E.; Ruiz, M.A.; Pérez-Páramo, M.; López-Gómez, V.; Rejas, J. The Assessment of Generalized
Anxiety Disorder: Psychometric Validation of the Spanish Version of the Self-Administered GAD-2 Scale in Daily Medical Practice.
Health Qual. Life Outcomes 2012, 10, 114. [CrossRef] [PubMed]

40. Merino, C.; Dominguez, S.; Fernández, M. Validación Inicial de Una Escala Breve de Satisfacción Con Los Estudios En Estudiantes
Universitarios de Lima. Educ. Medica 2017, 18, 74–77. [CrossRef]

41. Dominguez-Lara, S.A.; Merino-Soto, C. Fiabilidad Por Consistencia Interna de Medidas de Un Solo Ítem. Actas Urol. Esp. 2017,
41, 213. [CrossRef]

42. Muthen, L.; Muthen, B. MPlus User’ Guide, 8th ed.; Muthén & Muthén: Los Angeles, CA, USA, 2017.
43. Bentler, P. Comparative Fit Indices in Structural Models. Psychol. Bull. 1990, 107, 238–246. [CrossRef]
44. MacCallum, R.C.; Browne, M.W.; Sugawara, H.M. Power Analysis and Determination of Sample Size for Covariance Structure

Modeling of Fit Involving a Particular Measure of Model. Psychol. Methods 1996, 13, 130–149. [CrossRef]
45. Browne, M.W.; Cudeck, R. Alternative Ways of Assessing Model Fit. Sociol. Methods Res. 1992, 21, 230–258. [CrossRef]
46. Abad, F.J.; Olea, J.; Ponsoda, V.; García, C. Medición En Ciencias Sociales y de La Salud; Síntesis: Madrid, Spain, 2011;

ISBN 9788497567275.

https://doi.org/10.1016/j.ecns.2021.11.008
https://doi.org/10.1097/NND.0000000000000586
https://doi.org/10.3389/fpsyg.2022.829193
https://doi.org/10.1002/pits.22906
https://doi.org/10.3390/ijerph18115715
https://doi.org/10.1016/j.tsc.2017.06.002
https://doi.org/10.1007/S40037-012-0012-5
https://doi.org/10.1016/j.lindif.2013.09.008
https://doi.org/10.1016/j.psychres.2017.05.027
https://www.ncbi.nlm.nih.gov/pubmed/28575777
https://doi.org/10.1111/medu.12512
https://doi.org/10.1177/2382120521991150
https://doi.org/10.1080/10872981.2018.1530558
https://doi.org/10.3389/fnhum.2013.00203
https://doi.org/10.1016/j.hpe.2020.04.003
https://doi.org/10.3102/00346543066004543
https://doi.org/10.1002/pits.20048
https://doi.org/10.1080/01443410903573297
https://www.ncbi.nlm.nih.gov/pubmed/24644452
https://doi.org/10.2147/PRBM.S195131
https://doi.org/10.6018/analesps.29.3.178511
https://www.danielsoper.com/statcalc/default.aspx
https://www.danielsoper.com/statcalc/default.aspx
https://doi.org/10.24320/redie.2017.19.2.848
https://doi.org/10.1186/1477-7525-10-114
https://www.ncbi.nlm.nih.gov/pubmed/22992432
https://doi.org/10.1016/j.edumed.2016.06.016
https://doi.org/10.1016/j.acuro.2016.04.003
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.1037/1082-989X.1.2.130
https://doi.org/10.1177/0049124192021002005


Behav. Sci. 2023, 13, 665 12 of 12

47. Rosseel, Y. Lavaan: An R Package for Structural Equation Modeling. J. Stat. Softw. 2012, 48, 1–93. [CrossRef]
48. Kotzé, M.; Nel, P. The Influence of Job Resources on Platinum Mineworkers’ Work Engagement and Organisational Commitment:

An Explorative Study. Extr. Ind. Soc. 2020, 7, 146–152. [CrossRef]
49. Ahmady, S.; Khajeali, N.; Sharifi, F.; Mirmoghtadaei, Z.S. Factors Related to Academic Failure in Preclinical Medical Education: A

Systematic Review. J. Adv. Med. Educ. Prof. 2019, 7, 74–85. [PubMed]
50. Zayapragassarazan, Z.; Menon, V.; Kar, S.S.; Batmanabane, G. Understanding Critical Thinking to Create Better Doctors. J. Adv.

Med. Educ. Res. 2016, 1, 9–13.
51. Phan, H.P. Relations between Goals, Self-Efficacy, Critical Thinking and Deep Processing Strategies: A Path Analysis. Educ.

Psychol. 2009, 29, 777–799. [CrossRef]
52. Amirian, S.M.R.; Ghaniabadi, S.; Heydarnejad, T.; Abbasi, S. The Contribution of Critical Thinking and Self-Efficacy Beliefs to

Teaching Style Preferences in Higher Education. J. Appl. Res. High. Educ. 2022, 15, 745–761. [CrossRef]
53. Phan, H.P. Critical Thinking as a Self-Regulatory Process Component in Teaching and Learning. Psicothema 2010, 22, 284–292.
54. Huang, L.; Liang, Y.L.; Hou, J.J.; Thai, J.; Huang, Y.J.; Li, J.X.; Zeng, Y.; Zhao, X.D. General Self-Efficacy Mediates the Effect of

Family Socioeconomic Status on Critical Thinking in Chinese Medical Students. Front. Psychol. 2019, 9, 2578. [CrossRef]
55. Chang, C.Y.; Panjaburee, P.; Lin, H.C.; Lai, C.L.; Hwang, G.H. Effects of Online Strategies on Students’ Learning Performance,

Self-Efficacy, Self-Regulation and Critical Thinking in University Online Courses. Educ. Technol. Res. Dev. 2022, 70, 185–204.
[CrossRef]

56. Carranza Esteban, R.F.; Mamani-Benito, O.; Caycho-Rodriguez, T.; Lingán-Huamán, S.K.; Ruiz Mamani, P.G. Psychological
Distress, Anxiety, and Academic Self-Efficacy as Predictors of Study Satisfaction Among Peruvian University Students During
the COVID-19 Pandemic. Front. Psychol. 2022, 13, 809230. [CrossRef]

57. Chemers, M.M.; Hu, L.T.; Garcia, B.F. Academic Self-Efficacy and First-Year College Student Performance and Adjustment. J. Educ.
Psychol. 2001, 93, 55–64. [CrossRef]

58. Grøtan, K.; Sund, E.R.; Bjerkeset, O. Mental Health, Academic Self-Efficacy and Study Progress Among College Students–The
SHoT Study, Norway. Front. Psychol. 2019, 10, 45. [CrossRef] [PubMed]

59. Lizzio, A.; Wilson, K.; Simons, R. University Students’ Perceptions of the Learning Environment and Academic Outcomes:
Implications for Theory and Practice. Stud. High. Educ. 2002, 27, 27–52. [CrossRef]

60. Bandura, A.; Adams, N.E. Analysis of Self-Efficacy Theory of Behavioral Change. Cognit. Ther. Res. 1977, 1, 287–310. [CrossRef]
61. Zimmerman, B.J. Self-Efficacy: An Essential Motive to Learn. Contemp. Educ. Psychol. 2000, 25, 82–91. [CrossRef]
62. Pajares, F.; Schunk, D. Self-Beliefs and School Success: Self-Efficacy, Self-Concept, and School Achievement. In International

Perspectives on Individual Differences: Self-Perception; Riding, R.J., Rayner, S.G., Eds.; Holtzbrinck: Stuttgart, Germany, 2001;
pp. 239–265.

63. Mildawani, M.M.T.S.; Murti, T.R.; Maryatmi, A.S.; Abraham, J. A Psychological Model of Competitive Behavior: Social Compari-
son as a Mediator of the Critical Thinking, Self-Efficacy, and Adaptation Ability Prediction among College Students. Heliyon 2022,
8, e12205. [CrossRef]

64. Hayat, A.A.; Shateri, K.; Amini, M.; Shokrpour, N. Relationships between Academic Self-Efficacy, Learning-Related Emotions,
and Metacognitive Learning Strategies with Academic Performance in Medical Students: A Structural Equation Model. BMC
Med. Educ. 2020, 20, 76. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.1016/j.exis.2020.01.009
https://www.ncbi.nlm.nih.gov/pubmed/31086799
https://doi.org/10.1080/01443410903289423
https://doi.org/10.1108/JARHE-11-2021-0441
https://doi.org/10.3389/fpsyg.2018.02578
https://doi.org/10.1007/s11423-021-10071-y
https://doi.org/10.3389/fpsyg.2022.809230
https://doi.org/10.1037/0022-0663.93.1.55
https://doi.org/10.3389/fpsyg.2019.00045
https://www.ncbi.nlm.nih.gov/pubmed/30733694
https://doi.org/10.1080/03075070120099359
https://doi.org/10.1007/BF01663995
https://doi.org/10.1006/ceps.1999.1016
https://doi.org/10.1016/j.heliyon.2022.e12205
https://doi.org/10.1186/s12909-020-01995-9

	Introduction 
	Literature Review 
	Critical Thinking 
	Generalized Anxiety 
	Satisfaction with Studies 
	Academic Self-Efficacy 

	Methods 
	Design and Participants 
	Procedure 
	Variables 
	Statistical Analysis 

	Results 
	Preliminary Analysis 
	Theoretical Model Analysis 
	Mediation Model 

	Discussion 
	Limitations 
	Implications and Future Research 

	Conclusions 
	References

