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SUMMARY

Medical education is demanding and stressful,
leading to psychological distress among students.
Discipline is a pivotal trait for excelling in med-
ical school. This study analyzes the relationship
between stress, discipline and academic perfor-
mance in first-semester medical students.

This longitudinal study applied the Perceived
Medical School Stress (PMSS) and the Academic
Self Discipline (ASD) scales to medical students
before their first and second midterm examina-
tions in the Embryology subject. Scores and pass/
fail percentages were recorded for analysis. De-
mographic data were recuperated as well. The
tested hypothesis was that discipline correlates
positively with academic performance, while neg-
atively with stress.

A notable decrease in stress during the second
examination was noted in comparison to the first.
Conversely, discipline increased slightly. Stress
correlated negatively with discipline only during
the first examination, but not during the second,
while discipline correlated positively with aca-
demic performance during the second examina-

tion but not during the first. Logistic regression
analysis identified that students whose place of
origin was out of the state, completed high school
in three years, and/or had higher grade point av-
erage during high school had higher probabilities
of passing the second examination.

These results suggest that stress and discipline
change as the semester progresses, and that these
demographic factors play an important role in
academic performance. This study highlights the
importance of self-discipline as well as demo-
graphic factors for excelling in medical school.
Further research, however, in other contexts are
warranted to replicate these results.
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INTRODUCTION

To become a licensed physician, one must com-
plete four to six years of medical school, depend-
ing on the country. Students are first exposed to
the basic sciences (anatomy, physiology, pathol-
ogy, etc.) for a fundamental understanding of the
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clinical sciences (internal medicine, surgery, ob-
stetrics and gynecology, etc.). While medical edu-
cation is ultimately gratifying and rewarding, the
entire journey is rigorous and demanding.

There has been extensive research on the im-
pact of medical school on psychological aspects
of students, such as stress, burnout, depression,
and many others. It has been found that medical
students are at an increased risk of psychological
distress due to the demanding nature of medi-
cal school (Arif, 2021; March, 2022; Capdevila,
2021; Rotenstein, 2016; Hankir, 2014). Listed
causes include high academic workload, lack of
adequate sleep, limited social life, among many
others (Capdevila, 2021) In addition, there is a so-
cial stigma in which medical students and profes-
sionals are perceived as ‘invincible’, which in turn
makes them less likely to seek help when their
mental health deteriorates (Hankir, 2014). On the
other hand, to a much lesser extent, there has also
been research on factors related to academic per-
formance (Ranasinghe, 2017; Al, 2019; Rehman,
2021; Wu, 2020).

Discipline is a trait related to the self-initiated
regulation of thoughts, feelings, and actions when
long-term goals conflict with seemingly mo-
mentary, highly gratifying activities that are not
aligned with long-term goals (Duckworth, 2019).
Many studies show how self-discipline produces
positive results. Among them, it is worth high-
lighting the importance in academic performance,
since it is usually difficult at first to develop study
habits that include discipline, but the results are
usually reflected impressively, even in all aspects
of the student’s life, whether academic, physio-
logical and physical (Simsir, 2020). Consequent-
ly, self-discipline must be a fundamental trait for
medical students to excel during their preclinical
and clinical years.

Given the negative impact of medical school on
students’ psychological well-being and the impor-
tance of discipline in academic performance, this
study aimed to examine how stress and discipline
impact on academic performance, along with de-
mographic aspects and previous academic his-
tory. In addition, how discipline and stress levels
change over the course of the semester was also
examined. The tested hypotheses were: 1) disci-

pline correlates positively with academic perfor-
mance, while 2) stress correlates negatively with
academic performance.

METHODS

Study design

This is a prospective longitudinal study con-
ducted during the semester of January— June
2024. The study was conducted and reported ac-
cording to the STROBE guideline.

Setting and participants

An online survey was administered via Mic-
rosoft Forms to the first semester generation of
medical students from the Faculty of Medicine
of the Autonomous University of Nuevo Leén in
Monterrey, Mexico. A professor affiliated to the
department attended to each group and invited
the students to participate. The only inclusion cri-
terion to be considered was to be over 18 years of
age. Participants were excluded if the information
they provided was incomplete or if they missed an
examination. Participants were also excluded if
they failed to respond to any of the surveys.

Ethical considerations

Although the project was initially submitted for
review, the ethics committee concurred that the
project could be waived given the non-risk nature
of the study and inclusion of participants only
over the age majority. The study was conducted
in accordance with the principles of the Declara-
tion of Helsinki, and received approval from an
expert in Bioethics, who was independent from
the research team. Electronic informed consent
was obtained from the participants before the
survey was conducted. The purpose of the study
was explained to them, and it was made clear that
participation was voluntary and would not affect
their midterm grades or their final grade in the
course. A de-identified dataset was created by
omitting participants’ names and using only their
student registration number. In addition, profes-
sional counseling is offered at the beginning of
the semester to all the students in the faculty by
the institutional counseling program to help all
students address personal issues, discuss optimal



study techniques, and manage stress.

Surveys

The Perceived Medical School Stress (PMSS)
scale consists of 13 items evaluating the level
of stress caused by medical school, with higher
scores indicating a greater amount of stress (Vi-
talino, 1984; 1989). The Academic Self Discipline
(ASD) scale consists of 18 items evaluating the lev-
el of self-discipline, with higher scores indicating
a greater amount of discipline (Sal, 2022). Ano-
nymity was maintained to reduce social desirabil-
ity and response bias. In addition, participants
were told that their scores would be compared
along with their midterm scores, thus encourag-
ing them to respond truthfully.

Survey application and delivery

The PMSS and ASD scales were adapted to
Spanish and sent to the students via a Microsoft
Forms Survey link. Demographic variables were
also collected. Embryology midterms were held
on March 12 (1st midterm) and April 23 (2nd mid-
term) during 2024, both days being Tuesdays.
Surveys were administered via the department’s
online website on March 8 and April 19, both Fri-
days. Participants were notified during regular
Friday class that the survey was open, so that they
could complete the surveys on the Friday, Satur-
day, Sunday, and Monday before each midterm.
To avoid recall bias and participants marking the
same answers as the previous application, they
were told that these scores were independent of
the answers given before the first midterm.

Midterm examinations

The midterm examinations assessed the stu-
dents’ understanding of various Embryology top-
ics. The first exam primarily focused on the fun-
damentals of Embryology, covering subjects such
as male and female gametogenesis, fertilization,
implantation, the sexual cycle, placental develop-
ment, and types of congenital malformations. On
the other hand, the second exam, tested students’
knowledge on the development of specific struc-
tures and systems, including the cardiovascular,
digestive, respiratory, and musculoskeletal sys-
tems, as well as pharyngeal arch derivatives and

facial development.

Each exam consists of 50 multiple-choice ques-
tions, with two points awarded for each question
answered correctly. To pass, students must an-
swer at least 35 questions correctly, achieving a
minimum score of 70.

Variables

Independent quantitative variables such as age
and high school GPA were recorded. The Faculty
of Medicine of the State of Nuevo Leon is located
in the city of Monterrey. Usually, students from
other states of Mexico, even other countries, come
to the faculty to pursue their studies in medicine,
so they were asked if they lived in the state or from
outside the state. In addition, high school in insti-
tutions assigned to the Autonomous University of
Nuevo Leon usually last only 2 years, while others,
as well as in the rest of the country, high school
usually takes 3 years to complete. Therefore, the
participants were also asked about the duration
of their high school. In addition to these variables,
first semester students often seek extra help by
taking additional independent courses outside the
faculty, so participants were also asked if they had
taken additional courses. These were recorded as
independent categorical variables, along with sex.
The other independent variables were PMSS and
ASD scores, as continuous variables. Dependent
variables included midterm scores and the pass/
fail status of each midterm, as determined by a
minimum score of 70 in each midterm

Statistical analysis

Qualitative variables were evaluated using de-
scriptive statistics, including frequencies, per-
centages, and Fisher’s exact test to examine the
data distribution among categories. The distribu-
tion of quantitative variables was initially evaluat-
ed using the Kolmogorov-Smirnov test. The data
were presented as either the mean and standard
deviation or the median and interquartile range.
Inferential statistics were conducted using either
Student’s T-test or the U Mann-Whitney test to
compare between groups. Spearman’s correlation
coefficient was calculated to assess the relation-
ship between the PMSS and the ASD scores with
the midterm scores. A single logistic regression
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analysis was performed to assess the effect of
demographic variables on the failure outcome of
each midterm, and then multivariate analysis was
conducted to adjust for the PMSS and ASD scores.
Statistical significance was set at p < 0.05.

RESULTS

Sample characteristics

88 students fulfilled the inclusion criteria and
were therefore included in the analysis. Of the
participants, 68 were female and 20 were male,
with a median age of 18 years. Of the participants,
57 were residents of the state of Nuevo Leon,
while 31 traveled from another state to pursue a
degree in medicine. Forty-one students had com-
pleted two years of high school education, while
forty-seven had completed three years. The medi-
an grade point average was 90. No significant dif-
ferences were identified between the proportion
of students who sought additional courses outside
the faculty between the first and second midterm,
nor in the proportions of students who passed or
failed (Table 1).

Surveys’ and midterms’ scores

A notable decrease of 3.7 points was observed
between the mean scores of the PMSS scale prior
to the second midterm examination compared to
the first. Although not statistically significant, the
ASD score exhibited an increase of 0.93 points be-
fore the second midterm compared to the first. No
statistically significant differences were observed
in the proportion of students who passed or failed
in both midterm examinations (Table 1).

Relationship between PMSS, ASD and mid-
terms’ scores

Rho’s correlation coefficient was calculated for
the PMSS and ASD scores in relation to the respec-
tive first and second midterm scores. It was ob-
served that during the first midterm examination,
there was a negative correlation between PMSS
and ASD; however, this was not the case during
the second examination. In contrast, ASD exhibit-
ed a positive correlation with the second midterm
score, but not with the first (Figs. 1A and 1C).

Influence of demographic variables on academ-
ic outcomes

A logistic regression analysis was conducted to
assess the correlation between sex, place of ori-
gin, high school duration, high school GPA, and
additional courses with the academic outcome
of failing the examination. The odds ratios (OR)
were calculated for the failing outcome. During
the first midterm, none of the variables were sig-
nificant for failing the exam. However, when the
variables were analyzed during the second mid-
term, significant results were observed for the
variables of place of origin (local was the compar-
ator), high school duration (a two-year duration
was the comparator), and high school GPA (ORs:
0.09, 0.25, 0.82, respectively). When adjusting for
stress and discipline, these variables remain sig-
nificant as seen in Table 2.

DISCUSSION

Medical education is inherently challenging,
particularly given the demanding nature of the
curriculum. The scientific literature has exten-
sively documented the prevalence and correlates
of psychological circumstances such as stress,
anxiety, burnout, and depression. These studies
have employed self-administered questionnaires
to assess the prevalence and correlates of these
psychological attributes. Nevertheless, to the
best of our knowledge, no studies have sought to
evaluate the relationship between stress, self-dis-
cipline, and demographic variables in relation
to academic performance in medical students.
Moreover, no studies were identified that evalu-
ated discipline using the ASD scale. Furthermore,
there is a lack of longitudinal studies that assess
the changes in these variables over time.

The objective of this study was to assess the re-
lationship between stress levels experienced by
medical students with self-discipline and its im-
pact on academic performance, as measured by
the scores and outcomes of two midterm exam-
inations A decline, though not significant, was ob-
served in the median scores of the second mid-
term compared to those of the first. Although the
difficulty of the questions remains consistent be-
tween midterms, the topics tested on the second



and Midterms’ Scores

Variables Frequency (%) or Mean+(sd) or Median (IQR) P
Sex
Female 68 (77.3)
Male 20 (22.7)
Age 18 (1)
Origin
Local 57 (64.8)
Foreign 31 (35.2)
High School Duration
2 Years 41 (46.6)
3 Years 47 (53.4)
High School GPA 90 (8)
1Mt
Additional Courses
No 55 (62.5)
Yes 33(37.5)
PMSS Score 31.40£10.20
ASD Score 60.11+10.30
1Mt Score 55.00£17.14
Pass 21 (23.9)
Fail 67 (76.1)
2Mt
Additional Courses
No 49 (55.7)
Yes 39 (44.3) 0.076
PMSS Score 27.70£7.70 0.012
ASD Score 61.04+9.17 0.550
2Mt Score 45 (31) 0.066
Pass 18(79.5)
Fail 70 (20.5) 0.999

This table depicts demographic data of participants, as well as their questionnaires’ and first and second midterm scores. No signi-
ficant differences were observed in the proportions of passed/failed students between the first and second examinations nor in the

proportions of students who took additional courses (Fisher’s

exact test), nor between the discipline scores among examinations

(Paired Student’s t test). However, stress scores increased significatively during the second examination compared to the first (Pai-
red Student’s t test). sd: standard deviation, IQR: interquartile range, GPA: grade point average, 1Mt/2Mt: first and second midterms,
PMSS: perceived medical school stress, ASD: academic self discipline.

examination are covered at greater detail, which
students may have underestimated. However, as-
sessing the students’ perception of the complexi-
ty of these examinations was beyond the scope of
this study.

A notable decline in stress levels was observed
among students following the administration of

the initial midterm examination. It was hypothe-
sized that students’ stress levels would increase
in line due to increased academic demands of the
course as the semester progressed, as well as the
changes in tested topics between exams. How-
ever, the results indicate otherwise. On the other
hand, there was a slight, though not statistical-
ly significant, increase in self-discipline scores.
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Fig. 1.- Correlations between PMSS, ASD and Midterm Scores. The panels in the left indicate the significance of the correlations in
the first (A) and second (C) examinations, while panels in the right exhibit the strength of the correlations in the first (B) and sec-
ond (D) examinations. Significancy is indicated by asterisks, where not shown: p > 0.05, *: p < 0.05, **: p < 0.01, ***: p < 0.001. The
direction of the correlation is indicated by color where blue is positive and red is negative. An inverse significant correlation was
noted in the first examination between stress and discipline, while a positive correlation was observed in the second examination

between discipline and the midterm score.

Both observations could be attributed to a sense
of confidence provided by the previous experi-
ence of taking the first examination, which in turn
would lower their stress levels and increase their
self-discipline towards the subject.

In a cohort of first-year German medical stu-
dents, Heinen reported higher levels of stress,
anxiety, and depression compared to the general
population (Heinen, 2017). Additionally, he re-
vealed an association between optimism, self-ef-
ficacy, and resilient coping, but not with academic
performance. However, his study was not longitu-
dinal in design.

Two correlation analyses were performed with

the PMSS and ASD scores, according to the re-
sults of the examination in question. A significant
negative correlation was observed between stress
and discipline prior to the initial midterm exam-
ination, but not prior to the second. Conversely,
a slight but significant positive correlation was
identified between discipline and the score of the
second midterm examination, but not in the first.
This suggests a shift in the students’ attitude to-
wards stress, discipline, and academic outcomes
before and after the first examination. The under-
lying causes of this shift in student perceptions
remain to be elucidated.

Kotter (2017) examined the impact of stress



Table 2. Single and Multiple Logistic Regression Analysis

Variables Single Analysis Multiple Analysis

1Mt OR (95%CI) P OR (95%CI) p
Sex (Male) 1.33(0.39 - 4.54) 0.645 - -
Origin (Foreign) 1.48 (0.51 - 4.33) 0.466 - -
High School Duration (2 years) 0.69 (0.30 - 2.20) 0.694 - -
High School GPA 0.94 (0.87 -1.01) 0.136 - -
Additional Courses (Yes) 0.57 (0.21 - 1.55) 0.275 - -

2Mt OR (95%CI) P OR (95%CI) P
Sex (Male) 0.50 (0.16 - 1.56) 0.234 - -
Origin (Foreign) 0.09 (0.02 - 0.31) <0.001 0.08 (0.02 - 0.31) <0.001
High School Duration (2 years) 0.25 (0.07 - 0.85) 0.026 0.21 (0.05 - 0.80) 0.023
High School GPA 0.82(0.72-0.93) 0.003 0.81 (0.70 - 0.93) 0.004
Additional Courses (Yes) 0.75(0.26 - 2.11) 0.587 - -

The effect of demographic data was analyzed on the failing outcome of the first and second midterm examinations. During the first
examination, none of the variables were associated significantly. On the counterpart, origin, high school duration, and high school
GPA associated negatively with the failing outcome of the second examination. The comparator is in parentheses. 1Mt/2Mt: first and
second midterms, OR: odds ratio, 95%CI: 95% confidence intervals, GPA: grade point average.

levels on medical students during their freshman
and sophomore years, with a 12-month interval
between measurements. Their findings indicated
that the PMSS score, age and gender were signifi-
cant predictors of academic performance. In con-
trast, the cohort of students under consideration
demonstrated an increase in PMSS scores, which
differs from the results observed in our study.
This difference in results may be attributed to the
temporal discrepancy between the two measure-
ment periods. Our second round of applications
was conducted only one month after the initial
measurement, whereas Kotter’s study measure-
ments were taken at a 2-year interval. Moreover,
their examination was a standardized nationwide
exam that German students are required to pass
to continue their medical education. As the ex-
aminations evaluated were midterm exams for
the Embryology course, it is not possible to make
a direct comparison with the German cohort in
terms of stress levels. This may explain the dis-
crepancies observed in the change between the
PMSS scores.

Furthermore, previous studies have demon-
strated a notable correlation between stress and
suboptimal academic performance (Lam, 1999;
Sohail, 2013; Linn, 1984). It is noteworthy that
Sohail (2013) observed a more pronounced cor-
relation between the number of stressors and aca-

demic performance than with the level of stress it-
self. Linn (1984) conducted further research into
the nature of stress, and demonstrated that stu-
dents who perceived their stress as beneficial did
not exhibit a negative correlation with academic
performance. It is noteworthy that our study re-
vealed a negative correlation between stress and
discipline, but not with academic performance.

Moreover, the influence of demographic vari-
ables on the academic outcome of failing the ex-
amination was examined through the application
of single and multiple logistic regression analysis.
The findings indicated that pursuing three years
of secondary education, being a foreign student,
and a higher secondary school grade point aver-
age (GPA) were associated with a reduced likeli-
hood of failing the second midterm examination,
but not the first. These findings lend further sup-
port to the hypothesis that medical students ini-
tially lack the requisite skills to excel in medical
school examinations but develop these abilities
as they progress through the semester. However,
students who possess the aforementioned char-
acteristics demonstrate better chances to pass the
subsequent examination.

No relation was found between age or sex and
the failure of any examination. In contrast, exter-
nal professors frequently offer compensated sup-
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plementary courses to reinforce their knowledge
and pass the subject. Nevertheless, no significant
relations were identified with the failing outcome.

Stewart demonstrated that academic perfor-
mance during the pre-med years not only cor-
related with performance during medical school,
but also predicted the levels of stress experienced
during medical school (Lam, 1999). Despite the
differences in medical education between Mexi-
co and other countries, our findings indicate that
a higher GPA in high school is associated with a
reduced likelihood of failing in medical school.
This is despite the fact that, in Mexico, students
can enter medical school directly after graduating
from high school, without the need to obtain an
undergraduate degree.

Since our state offers the possibility of gradu-
ating from high school within two years, we con-
ducted an analysis to determine whether there
is a relation between the duration of high school
and the incidence of failing to meet the standards
set forth in the midterm examinations. It is note-
worthy that our findings indicate a correlation be-
tween enrolling in three years of high school and a
reduced likelihood of failing the examination. It is
postulated that an additional year of high school
allows students to develop greater emotional
maturity, which in turn affects academic perfor-
mance. The relation between these variables has
been previously established in research studies
(MacCann, 2020; Alvi, 2023; Altwijri, 2021) and
it would be of great interest to our state local ed-
ucation committees to compare the difference in
emotional maturity level between two-year and
three-year high school students, as this phenom-
enon is usual to our local context.

It is not uncommon for students from outside
a particular state to relocate to another state or
even a different country to pursue their studies.
At our institution, although the precise figure is
unknown, there is a notable prevalence of foreign
students hailing from diverse states within Mex-
ico, and to a lesser extent, from other countries.
Thus, we sought to determine whether there was
a relation between hailing from a different state
and the likelihood of failing the examination. Our
findings indicated that foreign status was associ-
ated with a reduced likelihood of failing the sec-

ond midterm examination. A comparable study
was conducted at our institution by Garza-Gar-
cia (2024), who examined the resilience scores
of anatomy regularization students that had pre-
viously failed the anatomy course. The findings
indicated that foreign students exhibited higher
resilience scores than their local counterparts,
along with a greater likelihood of course approv-
al. Although resilience was not measured in this
study, it is an important factor that contributes to
favorable academic outcomes. It is postulated that
foreign students are motivated to excel in out-of-
state institutions by the aspiration to achieve suc-
cess outside of their hometowns.

It is important to note that our study is not with-
out limitations. One of the most significant lim-
itations is the potential influence of psychological
comorbidities, such as depression, anxiety, burn-
out, or even attention deficit disorder, on academ-
ic success. Other demographic variables, such as
interest in pursuing a medical degree prior to ad-
mission to medical school or admission to a dif-
ferent career path than medicine, and subsequent
cessation of studies to pursue a career in medi-
cine, may also have an impact on academic per-
formance. Another limitation of the study was the
inclusion of only students older than 18 years of
age, given that a significant proportion of first-se-
mester medical students are minors, because
high school can be completed in two years.

Conclusion

This study offers insights into the complex in-
terrelationship between stress, discipline, demo-
graphic characteristics, and academic perfor-
mance in first-semester medical students. The
present study examined the fluctuations in stress
and discipline across two distinct periods within
a single semester. Additionally, it identified spe-
cific demographic attributes that are linked to en-
hanced academic performance. It is important to
note that our results are influenced by the charac-
teristics of our local context and culture, therefore
similar studies in different contexts are warrant-
ed to obtain more ascertained conclusions.
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