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Abstract
Background
Few studies have shown the impact of learning environment interventions on improving well-being among medical students. We report a longitudinal study in which a class of medical students was followed during their undergraduate medical course (six years). We developed a program based on yearly evaluation of physical and mental health, followed by orientation toward physical activity, and toward mental and physical health care. Our hypothesis was that a program of support for medical students could have a positive impact on the resilience and mental health of these students.
Methods
First-year medical students were invited to participate in a longitudinal study that involved an evaluation every year during the medical course. We evaluated anxiety, depression, quality of life, physical activity and resilience. All the results were presented to the students by one of the researchers, who discussed with each student the results of each evaluation and provided orientations and incentives for physical activities and, if necessary, oriented the students to seek academic and/or psychological support, provided by the medical school. Students were oriented to have additional meetings with the researcher during the year, if necessary.
Results
Eighty-four students were followed for six years. Students presented low scores for anxiety and depression symptoms during medical program and high levels of physical activity. The resilience scores increased significantly during the medical course: 27.4% to 63.0% of medical students had high or very high resilience scores (p < 0.001). Qualitative analysis performed at the end of the study demonstrated a positive impact of the program on professional values and self-care.
Conclusions
A program designed for periodic physical and mental health evaluation followed by the support and care of medical students resulted in low anxiety and depression scores and increased resilience during medical school. In addition, this program highlighted the importance of self-care for medical students and well-being for both medical students and their patients. Our results suggest that medical schools must develop programs for the comprehensive care of their medical students.
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Background
Resilience is a dynamic capacity to face and overcome adversities, with personal transformation and growth in an affirmative way (1-4). Medical students with higher resilience levels have better perceptions of their quality of life and educational environment (5). It is critical to understand the determinants of positive developmental reactions when facing stressful and emotionally demanding situations, as they do in medical training (6). Resilience is important in medical training and future professional practice since it is considered a core skill related to professionalism and patient care (2,4).

The concept of resilience has been imported from physics and is used to designate the capacity of a material or body to suffer stress or the imposition of external pressure and return to its original state without becoming deformed after the stimulus of the stressor is withdrawn. In a transdisciplinary context, this term is also used in physiology and psychology to refer to a person’s capacity to resist adversity without developing physical, psychological, or social disabilities (7-9). Resilience is an emotional competence and can be considered a behavior to be acquired and improved (4). It means being able to address life events, meet problems as opportunities for personal growth, and recognize limitations and personal and collective resources. It also means being able to organize strategies through self-reflection, creativity, optimism and humor; being flexible; and being able to act with responsibility and ethical awareness. Resilience may be linked to improved academic and professional performance (2). In a recent study of a large number of medical students from twenty-two medical schools, we showed that medical students with higher resilience scores have better quality of life and better perceptions of the academic environment (5). We have also recently shown that medical students with higher resilience scores also have higher scores on questionnaires of emphatic tendency (10).

Many previous studies have suggested a worsening of mental health in medical students during medical courses (11, 12). A number of personal and institutional factors may contribute to the worsening of medical students’ mental health. In medical schools, there are many stressors, such as academic pressure, workload, financial hardships and sleep deprivation. Depression and anxiety symptoms impair medical students, resulting in poorer academic performance, drop out, substance abuse and suicide (11,12). In contrast, few studies have shown the impact of specific learning environment interventions aimed at improving emotional well-being among medical students (13-17).

During medical training, students learn, acquire and improve their emotional competences. The best strategies for teaching, learning, and improving resilience in medical schools are not well established. The impact of psychological and academic support for medical students on resilience has not been well studied.

In the present study, we report a longitudinal study in which a class of medical students was followed during their undergraduate course (six years). We developed a program based on yearly evaluation of physical and mental health, followed by orientation toward physical activity and toward mental and physical health care. Our hypothesis was that a program supporting medical students could have a positive impact on the resilience and mental health of these students.



Methods
This study was performed in a medical school in a small city (Valença, 70,000 inhabitants). The study started in February 2017, when first-year medical students were invited to participate in a longitudinal study that involved an evaluation every year during the medical course. Undergraduate medical education is a six-year program in Brazil.

Ethics approval and consent do participate
The study was approved by the Ethics Committee of the School of Medicine of Valença (Protocol number 56237416.4.0000.5246). All medical students agreed to participate and signed a written informed consent form. The study was performed in compliance with the Helsinki Declaration (https://www.wma.net/policies-post/wma-declaration-of-helsinki/). 

Data collection
Medical students were invited for the data collection period, which was each February, from 2017--2022. There were two additional collections, in December 2022, at the end of the medical course, and in December 2023, one year after the end of the undergraduate course.

The collected data were stored on an institutional computer, accessible only by the researchers. For the analysis of the results, the data were anonymized to ensure confidentiality.

Instruments
Depression symptoms
We used the Beck Depression Inventory (BDI) (18), which comprises 21 questions scored on a scale ranging from 0 to 3, to determine each participant's level of depression symptoms (minimal, mild, moderate, and severe depression). Each item score varies from 0 to 3 according to increasing symptom intensity. The cutoffs for the BDI scores were defined as follows: no depression (0 to 9), mild depression (10 to 17 points), moderate depression (18 to 29 points) and severe depression (30 to 63 points). The instrument used was the translated and validated version for Brazilian Portuguese (19).

Anxiety Symptoms
We used the Beck Anxiety Inventory (BAI) (20), which includes 21 questions scored on a scale ranging from 0--3, and the results can be computed as without anxiety (0-10 points), mild anxiety (11-19), moderate anxiety (20-30) and severe anxiety (31-63 points). This questionnaire was previously translated and validated for Brazilian Portuguese (19).

Resilience
The Wagnild and Young scale (abbreviated version) was used to assess resilience (21). This scale has 14 statements on a seven-point Likert scale. Higher scores suggest greater resilience. Although this questionnaire has various domains, in this study we used only the global score. This scale has been previously translated to and validated for Brazilian Portuguese (22).

Quality of Life
We used a questionnaire created to evaluate the Quality of Life (QoL) of health profession students. It has 45 statements on a 5-point Likert scale divided into four domains (time management, psychological, physical health and learning environment). There is no cutoff, as a higher score indicates a better QoL (23, 24).

Physical activity
To assess the physical activity level of medical students, the short version of the International Physical Activity Questionnaire (IPAQ) was used (25). This questionnaire contains eight closed-ended questions related to the amount of time spent engaging in physical activity in the previous week, whether for sports, work, leisure, at home, exercise, or even commuting. These questions are classified as vigorous, moderate, walking, and sitting. Physical activity was assessed via six items in the IPAQ short-form questionnaire, which asked about the frequency and duration of vigorous intensity, moderate intensity, and walking physical activity. The questionnaire was scored via established methods posted on the IPAQ website (www.ipaq.ki.se). These data were summarized to report physical activity in categories, classifying populations into high-, moderate-, and low-activity groups. This scale has been previously translated to and validated for Brazilian Portuguese (26).

Qualitative Analysis
At the end of the study, one year after the conclusion of the undergraduate medical course, we asked the participants to answer the following questions:
1) What, during your undergraduate studies, contributed to your physical and mental health? 
2) How did participating in this project contribute to your personal and professional development?

Supporting the students
One of the researchers presented all evaluation results to the students, sharing the questionnaire outcomes and offering guidance and encouragement for physical activity. When necessary, the researcher advised students to seek academic or psychological support and counseling. All questionnaire data were thoroughly discussed with each student and compared to results from previous years. Students exhibiting symptoms of anxiety or depression were directed to the psychological support provided by the institution. Additionally, students were encouraged to schedule further meetings with the researcher throughout the year if needed. Each feedback section lasted 15 minutes and all results of the questionnaires were presented to the student and compared to data of the previous years.

Data analysis
To characterize the sample, descriptive statistical analysis was used to determine the scores of the questionnaires evaluated (mean and standard deviation) and the distribution of sociodemographic data (frequency). Repeated-measures of Analysis of Variance (ANOVA) was used to compare the changes in the measures of central tendency of the questionnaire scores, and sphericity was assessed via the Mauchly test and the Sidak post hoc test for multiple comparisons. Effect sizes were reported as Cohen’s d for paired comparisons (first measurement vs. graduation), using the standard deviation of difference scores; values were interpreted as negligible (<0.20), small (0.20–0.49), medium (0.50–0.79), or large (≥0.80).  To compare the changes in resilience categories over the years, we used the chi-square test with assessment of standardized and adjusted residuals. The level of statistical significance for the comparisons was set at p ≤ 0.05. The statistical program used was IBM SPSS Statistics, version 22.

The qualitative analysis was based on the students’ narratives. These narratives were prepared for analysis and categorized according to traditional content analysis methods (27, 28). The qualitative analysis followed Bardin's Content Analysis framework, proceeding through three phases: (1) pre-analysis, consisting of a free reading and systematic organization of all responses; (2) exploration, in which independent researchers developed a coding scheme through iterative readings, with consensus reached through discussion with a third researcher; and (3) inference and interpretation, in which codes were grouped into final thematic categories as presented in the qualitative results tables. Three independent researchers started with a free reading of the transcribed text without the intention of categorization. During the second reading, the researchers categorized themes and derived issues separately. Finally, each researcher’s products were paired by similarities in meaning and were discussed with the research group. The results were divided into analytical categories, items, and examples. 
Results
The initial sample was composed of 100 medical students, all of whom were first-year students in 2017. During the first year, eight students were transferred to another medical school, and during the second year, four students stopped medical school. During these two years, four medical students did not pass the exams. All the remaining 84 students were followed for six years; all the students remained in the study, and there was no drop-off. Thirty-four medical students (40.5%) were males, and 50 (59.5%) were females. Figure 1 shows the flow chart of the study.

100 medical students were evaluated in the 1st year of the course (100% of the class)




4 students requested a leave of absence in the 2nd year of the course

8 students requested a transfer during the 1st year of the course





4 students failed in the 1st and 2nd years of the course





84 students remained in the study
(100% of the class)


	


Figure 1 – Flow chart of the study

We conducted sensitivity analysis comparing Year 1 baseline scores across resilience (RS-14), anxiety (BAI), depression (BDI), between the 84 students who completed the full study and the 16 who did not (8 voluntary transfers, 4 leaves of absence, 4 held back academically). Students who did not completed complete the full study had significantly lower baseline resilience (65.50 ± 9.85 vs. 73.77 ± 12.46 (mean ± standard deviation); t = 2.94, p = 0.007, d = 0.74), significantly higher baseline anxiety symptoms (10.62 ± 3.86 vs. 7.31 ± 6.65); t = -2.74, p = 0.010, d = 0.61, and significantly higher baseline depression symptoms (11.62 ±, 4.27 vs. 7.69 ± 5.37); t= -3.23, p = 0.004, d = 0.81) compared to completers.

Table 1 shows the anxiety, depression and resilience scores measured during the medical course. We did not observe any significant changes in anxiety scores during the medical course. There was a small but statistically significant increase in the anxiety scale score in the fifth year (beginning of internship). These values decreased to values similar to those at the beginning of the medical course in the next year. In contrast, there was an increase in mean resilience values every year during the six years of the medical course.



Table 1: Scores of anxiety and depression symptoms and resilience during the study
	Year of Medical Course
	1st
	2nd
	3rd
	4th
	5th
	6th
	Last month
Graduation
	P value
	Cohen's d
(Year 1 vs.
Graduation

	Depression scale
	7.69
± 5.36
	7.88
± 5.54
	8.42
± 7.16
	7.85
± 6.77
	8.64
± 7.83
	7.89
± 7.02
	7.35
± 5.24
	0.597
	0.06

	Anxiety scale
	7.30
± 6.65
	8.85
± 8.24
	7.19
± 7.21
	7.75
± 7.12
	10.36*
± 9.65
	6.71
± 7.44
	7.44
± 8.12
	0.005
	0.10

	Resilience scale
	73.77
± 2.46
	74.91*
± 0.95
	76.73*
± 12.95
	78.94*
± 11.09
	80.15*
± 12.58
	80.28*
± 12.33
	82.86*
± 9.67
	0.000
	0.79


The values are the means ± standard deviations; *statistically significant compared with the values of the first year.

Table 2: Quality of life scores during the study
	
	Year of Medical School
	
	

	Domains of QoL questionnaire
	2nd
	3rd
	4th
	5th
	6th
	Last month
	P value
	Cohen's d
(2nd year vs.
Graduation)

	Time use
	46.15
± 15.30
	44.36
± 15.67
	44.18
± 15.07
	45.00
± 14.66
	49.58*
± 13.97
	47.43
± 16.13
	0.004
	0.08

	Psychological
	54.68
± 15.22
	55.73
± 17.19
	56.41
± 16.12
	56.49
± 16.12
	58.95
± 17.02
	56.98
± 14.37
	0.156
	—

	Physical
	60.03
± 18.79
	63.64
± 19.09
	64.75
± 16.85
	63.77
± 16.74
	68.40*
± 17.67
	63.81
± 20.04
	0.005
	0.17

	Educational Environment
	65.79
± 12.71
	67.38
± 12.69
	66.98
± 12.81
	67.32
± 12.61
	66.6
± 12.92
	66.45
± 14.71
	0.739
	—




.












The values are the means ± standard deviations; *statistically significant compared with the values of the second year


In the second year of the study, we also collected data on quality of life. Table 2 shows the values of the four domains of the quality of life questionnaire (corrected to 0--100). There were no significant changes in the “psychological” or “educational environment” domains.
We observed higher values of the domains “time use” and “physical” at the beginning of the last year of the medical course.

We classified resilience values into three groups: very low or low (14-64 points), moderately low or moderately high (65-81 points) and high or very high (82-98 points). Table 3 shows the percentages of medical students in the three groups in each year of medical course. The percentage of medical students with very low/low resilience decreased from 25.0% to only 3.6% during the course. In contrast, 27.4% of medical students had high/very high resilience in the first year of the course, and this percentage increased to 63.0% when they finished their undergraduate course (P < 0.001).

Table 3: Percentages of medical students with different resilience levels during their undergraduate education
	Level of resilience
	1st year
	2nd year
	3rd year
	4th year
	5th year
	6th year
	Graduation

	Very low/
low
	25.0%
	15.5%
	10.7%
	9.6%
	13.1%
	10.7%
	3.6%

	Moderately low/moderately high
	47.6%
	57.1%
	46.4%
	42.8%
	36.9%
	29.8%
	33.4%

	High/
very high
	27.4%
	27.4%
	42.8%
	47.6%
	50.0%
	59.5%
	63.0%



Table 4 shows the percentage of medical students who presented no symptoms and mild, moderate or severe symptoms of anxiety each year of the medical course. The percentage of medical students with moderate and severe anxiety symptoms during medical courses remained very low (from zero to 2.4% with severe symptoms and from 1.2 to 6.0% with moderate symptoms).

Table 4: Percentage of medical students with different levels of anxiety symptoms during their undergraduate education
	Level of Anxiety Symptoms
	1st year
	2nd year
	3rd year
	4th year
	5th year
	6th year
	Graduation

	No symptoms
	91.7%
	86.9%
	85.7%
	85.7%
	78.6%
	88.1%
	85.7%

	Mild
	4.8%
	9.5%
	7.1%
	10.7%
	14.3%
	8.3%
	11.9%

	Moderate
	3.6%
	2.4%
	6.0%
	2.4%
	3.6%
	1.2%
	2.4%

	Severe
	0
	1.2%
	1.2%
	1.2%
	3.6%
	2.4%
	0



Table 5 shows the percentage of medical students who presented no symptoms and mild, moderate or severe symptoms of depression each year of the medical course. The percentage of medical students with moderate and severe symptoms of depression during the medical course remained low (from zero to 4.8% with severe symptoms and from 4.8 to 11.9% with moderate symptoms).



Table 5: Percentage of medical students with different levels of depression symptoms during their undergraduate education
	Level of Anxiety Symptoms
	1st year
	2nd year
	3rd year
	4th year
	5th year
	6th year
	Graduation

	No symptoms
	79.8%
	71.4%
	77.4%
	73.8%
	63.1%
	79.8%
	70.2%

	Mild
	14.3%
	19.0%
	15.5%
	17.9%
	20.2%
	10.7%
	23.8%

	Moderate
	4.8%
	6.0%
	6.0%
	8.3%
	11.9%
	8.3%
	4.8%

	Severe
	1.2%
	3.6%
	1.2%
	0
	4.8%
	1.2%
	1.2%




Table 6 shows the results of the IPAC questionnaires. According to their responses, medical students were classified as very active/active, irregularly active, or sedentary. The percentage of medical students who were active or very active was high during the medical course. Only 11.8% of medical students were in their first year, and 4.8% were considered sedentary when they graduated.



[bookmark: _GoBack]Table 6: Percentages of students classified as very active/active, irregularly active or sedentary during undergraduation
	Classification
	1st year
	2nd year
	3rd year
	4th year
	5th year
	6th year
	Graduation

	Very Active + Active
	76.2%
	58.3%
	78.6%
	71.4%
	78.6%
	85.8%
	79.8%

	Irregularly Active
	12.0%
	36.9%
	16.6%
	22.6%
	16.6%
	10.6%
	15.4%

	Sedentary
	11.8%
	4.8%
	4.8%
	6.0%
	4.8%
	3.6%
	4.8%




Table 7 shows the results of the qualitative analysis of the first question that the volunteers answered one year after finishing the medical course: “What during your undergraduate studies contributed to your physical and mental health?”. The qualitative analysis resulted in three categories: “health habits”; “significant relationships”; and “living conditions”. The category “health habits” included the following aspects: physical activities; time management; nutrition; psychotherapy; and spirituality. Medical students noted friends, family and teachers as significant relationships. Finally, living in a small city in the countryside was a protective factor, considering the distance from medical schools, hospitals and homes.

Insert Table 7

Table 8 shows the results of the qualitative analysis of the second question: “How did participating in this project contribute to your personal and professional development?”. It resulted in four categories: “Lessons learned”; “Mentorship”; “Metacognition”; and “Long-term benefits”. The participants identified aspects of professionalism, self-care, persistence, research experience and belonging as lessons learned. They valued mentorship and relationships with their teachers during the research period. Their experience favored metacognition and the perception of the impact of self-care and balance in life on better academic performance. They recognized long-term benefits, mainly in personal health. As shown in the following examples:

"With the project, I was able to continuously monitor my health exams and, in addition, closely monitor information on how time during college actually impacts students' health. It is truly a project I'm proud to have been a part of, and I greatly admire their dedication and creativity."
“By participating in the project, I was able to see in practice how much a sedentary lifestyle, associated with stress and the pressure to achieve results, can harm our health in a short period of time. Today, I can combine work and sport, and I consider myself a healthier person than before.”

Insert Table 8


Discussion
To our knowledge, this was the first study to follow a class of medical students for seven years to evaluate the impact of a comprehensive program of orientation for healthy habits, which focused mainly on orientation for physical activity and was also designed for mental and physical health care. Medical students were evaluated yearly, received feedback on the results of the annual health evaluation and could contact the researchers whenever they wanted. The researchers were considered mentors by the medical students.

The results of our study are somewhat surprising. The students reported low scores for depression and anxiety symptoms during the medical course, and their resilience scores increased during the course. In previous studies in many countries, including Brazil, medical students presented high scores for both anxiety and depression symptoms (11, 12, 28), although the majority of these studies were cross-sectional and not longitudinal. Previous longitudinal studies in medical schools reported high depression symptoms among medical students that either increased or did not change during medical courses (29, 30,31).

In contrast to many studies that reported high scores of anxiety and depression symptoms among medical students, few studies have demonstrated a positive impact of interventions aimed at increasing the well-being of medical students during medical courses. A recent systematic review revealed that these studies encompassed a variety of interventions, including those related to pass/fail grading systems, mental health programs, mind-body skills programs, curriculum structures, multicomponent program reform, wellness programs, and advising/mentoring programs (13). Our program combines the annual evaluation of medical students, feedback of the results and an advising program with medical and psychological support from the students.
In a previous study in 22 medical schools in Brazil, we observed that students from medical schools located in capital cities were more prone to anxiety and/or depressive symptoms. Students that participated in the study reported insufficient access to psychological care and support (12). In the present study, living in a small city and sufficient access to psychological care were present in our study.
we reported a high prevalence of depressive and anxiety symptoms among medical students (12). A substantial number of students had coexistent anxiety and depressive symptoms. Females, tuition scholarship students and students from medical schools located in capital cities were more prone to anxiety and/or depressive symptoms. According to the students’ perceptions, access to psychological care and support was not sufficient (12). Locations in a small city and sufficient access to psychological care were present in our study.

Entering medical school requires students to change their lifestyles. One of these changes is living far from families and friends outside their hometowns. The majority of the students in our study lived in other cities. Our research group performed welcome sections at the beginning of the course explaining the study and the feedback that medical students would receive during the course.

Living in small-city context of Valença likely facilitated physical activity, social cohesion, and access to support services in ways that may not be replicable in large urban settings. Readers should therefore interpret the generalizability of our results with caution, particularly when considering implementation in metropolitan medical schools where structural conditions differ substantially.

A further methodological consideration is the potential for a Hawthorne Effect (32), whereby students’ awareness that their health was being monitored annually may itself have influenced their health behaviors. This possibility cannot be ruled out. However, we note that if present, such reactivity would be consistent with the theoretical rationale of our program: structured longitudinal health monitoring may itself function as a therapeutic intervention, reinforcing self-care behaviors through regular reflection and feedback. This mechanism does not invalidate our findings; rather, it represents one plausible pathway through which the program exerts its effects.

In a recent study with a large number of medical students, we showed that medical students with higher resilience scores have better quality of life and better perceptions of the academic environment (5). We have also recently shown that medical students with higher resilience scores also have higher scores on questionnaires of emphatic tendency (10). It has been suggested that the maintenance of well-being and development and/or increased resilience are important for the prevention of mental health problems in medical students, which is very important for empathic patient care (2, 6). We can hypothesize that, in our study, the increase in resilience during the medical course influenced the low scores of anxiety and depressive symptoms that remained during the entire medical course.

One strong aspect of our program was the incentive and orientation for physical activity and exercise. In fact, the majority of the medical students remained physically active during the medical course, and the institution provided space and support for physical activities. In a previous study, Peleias et al. reported a strong relationship between the volume of leisure time physical activity and the quality of life of both male and female medical students (33). It is well known that regular physical activity has a positive effect on mental health and beneficial effects on people with depressive and/or anxiety symptoms (34, 35). It must be considered that the strong incentive for leisure physical activity in our program influenced the low scores of anxiety and depressive symptoms and increased resilience in the medical students enrolled in the study.

When we evaluated the responses to the two questions that were sent to the medical students after the end of the undergraduate course, it became clear that the program had a positive impact on the self-care and well-being of medical students and the formation of an ethical professional identity: "It showed me something beyond medicine. Today, I am a more humane professional, always thinking of the patient as a person, beyond the illness." In addition, "On a personal level, it was important to see how much medicine demands of us doctors, and because of this, our health tends to decline. This motivates me to exercise. On a professional level, it made me realize that if I do not have good health, I will not be able to care for my patients properly," are good examples of this influence.

In addition, the students recognized the important influence of the program on their professionalism: "It showed me something beyond medicine. Today, I am a more humane professional, always thinking of the patient as a person, beyond the illness." and "It taught me about constancy, the value of friendship, and how emotional and physical support can produce a more human professional." are examples.

[bookmark: _Hlk231984917]One limitation of our study was that the sensitivity analysis comparing students who did not complete medical school with those followed for six years revealed that the dropouts had higher anxiety and depression scores, as well as lower resilience scores. This suggests an attrition bias in the longitudinal study, as some vulnerable students dropped out early. These findings suggest that medical schools must pay closer attention to first-year students, since the decision to leave the program in the early years may be related to mental health issues.

Conclusions
In conclusion, a comprehensive programme program designed for periodic physical and mental health evaluation followed by the support and care of medical students resulted in low anxiety and depression scores and increased resilience during medical courses. In addition, this programme program highlighted the importance of self-care for medical students and well-being for both medical students and their patients. Our results suggest that medical schools must develop programs for the comprehensive care of their medical students.
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Table 7: Qualitative analysis: “What, during your undergraduate studies, contributed to your physical and mental health?”
	Category
	Items
	Examples

	Healthy habits
	Time management
	"Knowing how to balance responsibility with leisure time."
"Having an organized routine, waking up early, and having the support of my family."

	
	Nutrition
	“Participating in the project helped us persist in our daily routines, including nutrition and physical activity, always striving to improve year after year."
"It helped me reflect on certain aspects of life during my training, such as physical activity, self-care, and nutrition."
"Participating in the project encouraged me to seek out quality nutrition and start physical activity."

	
	Psychotherapy
	"Medication and a psychologist."
"Physical activity, counseling with a psychologist provided by the college."

	
	Spirituality/meditation
	"Gym, meditation, and therapy."
"Group of friends for mutual support, practicing my spirituality, my family."

	
	Physical exercise
	“The encouragement to practice physical activity and improve my habits was worthwhile. With each new assessment, the results were always better."
"It gave me a clearer and more objective understanding of the impact of physical exercise on my health."
"Participating in the project encouraged me to seek out a quality diet and start physical activity."

	Significative relationships
	Friends
	"Being with friends who encourage me, who make me happy, and of course, regular physical activity and a psychologist."
"The encouragement of friends, having people to count on in difficult times.”

	
	Family
	"Support and frequent visits from family, dating, and parties."
"The closeness of my family, who supported me throughout the process."

	
	Teachers
	"Mentoring from the great master LR."
"Friendships with students and teachers."

	Living conditions
	Small city in the countryside
	“Living in a small city was great, because I could walk to college, easily get home and eat healthier meals, and have a gym close to home. That truly made all the difference."
"Living in a small city that was close to everything (gym, college, and hospital)."




Table 8: Qualitative analysis: “How did participating in this project contribute to your personal and professional development?”
	Lessons learned
	Professionalism
	"It showed me something beyond medicine. Today, I am a more humane professional, always thinking of the patient as a person, beyond the illness."

	
	Self-care
	 "The project made me realize that we must always put ourselves first, above all else. Without good health, we cannot perform well at work and in life."
"I learned that self-care includes caring for the body and mind, which influences all aspects of life: professional, academic, and personal."

	
	Persistence
	“The project taught me what it means to be disciplined and consistent with any life project I have."
"It taught me about constancy, the value of friendship, and how emotional and physical support can produce a more human professional."
“Setting long-term goals and becoming more committed to my physical activities”.
“Watching Professor LR pursue his six-year project with such care was truly a great example. What's more, we were able to monitor our health during this time."

	
	Belonging
	"Knowing that I would be evaluated annually gave me a sense of security regarding my health. Furthermore, the professor was always there, encouraging us to improve."
"For the satisfaction of being able to contribute by providing information that can contribute to the academic development of new students."

	
	Research experience
	"Participating in this research during my medical school years was a transformative experience. This experience contributed significantly to my personal development, strengthening my passion for research."
"Through the project, I was able to complete two scientific research projects."

	Mentorship
	Role model
	“Professor L. is, above all, a friend who embraced the class, was present, and cared not only about the quality of our education but also about our well-being throughout this process."

	Metacognition
	Academic performance
	"I learned that, as a healthcare professional, I must take care of myself to inspire and motivate others to take care of themselves."
"The importance of physical activity for mental health and better concentration in studies."

	Long term benefits
	Personal health
	“I owe my awareness of maintaining health largely to participating in this incredible project! Its results are still felt today. I learned that even with a busy schedule, we need to prioritize our physical and mental health."
"Participating in the project was very important to me, as I was able to monitor my health for six years, undergoing exams and realizing the importance of self-care. I want to carry this care forward forever."



