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Vulvovaginal Candidiasis: Lifestyle Habits that Favor Recurrent Infection in Medical Students
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ABSTRACT 

	Aims: Identify lifestyle habits and risk factors associated with CVV in medical students.
Study design:  Observational, cross-sectional, and quantitative study conducted between May and June 2025. 
Place and Duration of Study: The study was conducted through an online questionnaire which was applied for female students from the Medicine course at the University of Gurupi (UnirG), placed in Gurupi, from the state of Tocantins in Brazil. The responses were obtained from May to June 2025.
Methodology: A cross-sectional, quantitative study was conducted with 93 female students from the Medicine course at the University of Gurupi (UnirG), included and selected through intentional (non-probabilistic) sampling. Data were collected using a 20-question online questionnaire with mandatory responses, and analyzed through prevalence ratios (PR) with 95% confidence intervals (95% CI).
Results: The prevalence of VVC was 58.1%, and recurrent VVC (≥4 episodes/year) was 9.7%. Over half of those with previous VVC reported an increase in episodes after entering medical school (51.8%), and 32.2% linked episodes to academic stress. Negative impacts on sleep (90.3%) and diet (86%) were frequent, and 64.8% reported self-medication with antifungals. Poorer diet showed the strongest association with increased VVC episodes (PR=2.11; 95%CI: 0.57–7.86 ; P = 0,357). Negative impacts on sleep, not changing clothes after exercise, and staying up all night to study also showed PRs >1, indicating a trend toward increased risk. In contrast, academic overload and sleeping less than eight hours showed PRs <1, suggesting a potential protective effect. 
Conclusion: The study shows that the relationship between academic life, lifestyle habits, and recurrent vulvovaginal candidiasis is multifactorial and influenced by individual and social factors. These findings highlight the need for educational strategies on personal health, rational antimicrobial use, and, when possible, psychosocial support for university students.



Keywords: Candidiasis, Candida sp..Vulvovaginitis.

1. INTRODUCTION

Vulvovaginal candidiasis (VVC) is one of the most common gynecological infections in women of reproductive age, accounting for approximately 20% to 25% of cases of vulvovaginitis. It is estimated that approximately 75% of women will experience at least one episode in their lifetime, and between 5% and 9% will develop recurrent vulvovaginal candidiasis (RVVC), characterized by four or more episodes per year (SILVA et al., 2023; CARVALHO et al., 2024). The most frequent symptoms are intense itching, whitish discharge, vulvar burning, and dyspareunia, with a significant impact on women's quality of life related to emotional and sexual aspects (FERREIRA et al., 2024). 

Given the high prevalence and clinical impact of VVC, it is essential to investigate predisposing factors. The analysis of lifestyle habits in medical students can contribute to a better understanding of the disease and to the development of more effective preventive and therapeutic strategies in this target population. According to Elias et al. (2023), the main factors associated with vulvovaginal candidiasis are diabetes mellitus, pregnancy, antibiotic use, sexual activity, immunosuppression, contraceptive use, other medications, and immunodeficiency conditions.   

Although the literature describes multiple factors associated with recurrent candidiasis, there are few studies evaluating this phenomenon in young female university students, especially medical students, who have a routine marked by stress and sleep deprivation. Healthcare students, especially medical students, are exposed to a stressful routine that favors the aggravation of risk factors and harmful lifestyle habits, such as poor diet, physical inactivity, sleep disturbances, stress, mental disorders, as well as alcoholism and smoking (KANUF et al., 2024).       

Chronic stress can modulate immunity, altering local and systemic responses that increase susceptibility to opportunistic infections. Among university students, academic stress has been linked to an increase in infectious symptoms and worsening sleep and eating habits—factors that, together, can predispose individuals to episodes of VVC (LIMA et al., 2018).           

Given this, the present study aims to analyze the association between lifestyle habits—including sleep, diet, alcohol, tobacco, and medication use—and the occurrence of recurrent vulvovaginal candidiasis in medical students at a university in southern Tocantins, with an emphasis on modifiable practices and subjective perceptions of relationships with the academic environment. The study seeks to provide data on risk factors that may be targeted for preventive interventions in this population.


2. METHODOLOGY

This is an observational, cross-sectional, quantitative study designed to investigate lifestyle habits and risk factors associated with CVV in medical students. The cross-sectional design was selected because it allows for simultaneous assessment of exposures and the outcome of interest in the study population.

The study was conducted at the Faculty of Medicine of the University of Gurupi (UnirG), located in Gurupi, Tocantins, Brazil. The stages of the project took place between February 2025 and November 2026, with data collection conducted specifically from May to June 2025. The research involved students linked to the campus in the city of Gurupi.

The target population consisted of female students enrolled between the 1st and 12th semesters of the medical course. Those who agreed to participate voluntarily, signed the Free and Informed Consent Form (FICF), and had an active institutional email address were considered eligible. Participants who did not sign or agree to the FICF, male students, as they did not belong to the epidemiologically relevant group for the outcome investigated, and students without an active academic connection to the UnirG medical course were excluded. 

Participants were recruited through in-person invitations made on the institution's premises, including classrooms and common areas, as well as additional publicity through the extension project “Papo Calcinha e Candidíase” (Panties and Candidiasis Chat) on Instagram. The total number of eligible students was 400, of whom 93 agreed to participate, resulting in a final sample of 93 participants. 

The sampling method used was intentional (non-probabilistic), chosen because the target population was restricted and clearly defined, and the sensitive nature of the research required voluntary and informed participation. Probabilistic methods would have resulted in low adherence and practical unfeasibility in the context studied. 

The study variables were defined in advance. The primary outcome was the increased occurrence of self-reported CVV episodes during undergraduate studies. The exposure variables included the impact of college on sleep, the impact of college on eating, college overload, sleep <8 hours per night, the habit of returning from physical activity to college without changing clothes, and the habit of spending nights studying.

Data collection was performed using an online questionnaire consisting of 20 mandatory multiple-choice questions, administered via Google Forms. The instrument was developed by the authors and administered in a standardized manner to all participants.

To minimize bias, strategies such as standardization of the instrument, self-administered application, and broad recruitment were adopted. However, potential inherent biases were considered, including selection bias resulting from intentional sampling and memory bias in self-reported responses. Regarding missing data, there were no missing data due to the mandatory nature of the responses in the form.

Statistical analysis was performed using manual calculations with basic epidemiological formulas. Prevalence ratios (PR) were estimated with their respective 95% confidence intervals (95% CI), as well as p-values, considering statistical significance of p ≤ 0.05. The analyses were performed manually in Microsoft Excel® spreadsheets, without the use of regression models or multivariate adjustments, since the objective of the study was descriptive and exploratory.

The study was approved by the Research Ethics Committee of the University of Gurupi (UnirG), under No. 7.506.597, and was conducted in accordance with current ethical principles. All participants provided free and informed consent.


3. RESULTS AND DISCUSSION

Regarding the question “Have you ever had candidiasis?”, most students, 54 (58.1%), answered “YES.” Thirty-four of them (36.6%) answered “NO,” and 5.4% answered “I DON’T KNOW.” Based on the data obtained, it was observed that five medical students reported not knowing whether they had ever had vulvovaginal candidiasis (VVC). This data may indicate a persistent difficulty among women, including those in higher education, in recognizing the difference between physiological and pathological secretions. This difficulty is common and still present even among female university students in the health field, as shown by a study conducted with 179 students from the Medicine, Nursing, and Physiotherapy courses at the Federal University of Campina Grande, which found that only 35% correctly identified the typical symptoms of candidiasis, and more than half confused physiological discharge with abnormal “discharge” (SANTOS et al., 2022). 

According to Table 1, we identified recurrent vulvovaginal candidiasis (RVVC) in 9.7% of the sample (09 students) in this study. The literature defines RVVC as four or more episodes per year. According to a recent integrative review, the estimated prevalence of RVVC in the general population of women of childbearing age ranges from 5% to 8%, being more common in patients with genetic predisposition, use of hormonal contraceptives, intestinal dysbiosis, and weakened immunity (SOBRINHO et al., 2023). The findings of this study indicate a higher prevalence than that described in the literature, suggesting that academic and behavioral factors specific to this group may be involved in their greater vulnerability.

Table 1.	Frequency of VVC episodes in the last 5 years (n = 93)

	Frequency
	n
	%

	Never
	44
	47,3

	1 episode per year
	24
	25,8

	2 episodes per year
	12
	12,9

	3 episodes per year
	4
	4,3

	4 episodes per year or more (RVVC)
	9
	9,7

	
	
	


VVC= vulvovaginal candidiasis; RVVC= recurrent vulvovaginal candidiasis.


Regarding the question: “Has there been an increase in the frequency of CVV episodes since starting college?”, 28 participants answered ‘YES’ (51.8%). When asked: “Did you associate these episodes with stressful moments at college?”, thirty students answered “YES” (55.5%).

Regarding specific risk factors, aspects such as sleep and eating were addressed to explore the direct impacts of the college routine on the quality of life of those students. Among the responses, 90.3% reported a negative impact on sleep (moderate or strong) and 86% reported a negative impact on eating habits. Overall, 88.2% of participants reported emotional overload directly associated with college, while 79.6% reported overload due to external factors.

The existence of periods of significant stress during the course is supported by the literature, as demonstrated by a study of medical students in which 76% presented symptoms of emotional exhaustion and 60% reported high stress during exam cycles and clinical internships (OLIVEIRA et al., 2021).  This set of factors is associated with changes in the vaginal microbiota and a decrease in local immunity, favoring the growth of Candida spp (LIMA et al., 2018). 

Chronic stress is known to negatively interfere with immunity and hormone regulation, creating a physiological environment conducive to the proliferation of infections. Sleep disorders and chronic sleep deprivation aggravate this situation, as they affect innate and adaptive immunity and increase susceptibility to bacterial and fungal infections (BESSELS; IRWIN; OPP, 2019). Chronic stress can also affect intestinal barrier function and alter the composition of the intestinal microbiome, creating an environment conducive to the growth of opportunistic pathogens such as Candida. In addition, intestinal dysbiosis can also compromise the local and systemic immune response, increasing vulnerability to recurrent fungal infections (TSOGBAYAR; KORECKY, 2025).

Among the personal habits of female students as a whole, the study examined the use of panty liners (9.6%), unprotected sexual intercourse (31.2%), wearing underwear to bed (48.3%), the use of tight pants (52.6%), hygiene of the intimate region more than once a day with soap (66.6%), high consumption of foods rich in carbohydrates (76.3%), and the habit of returning from physical activity to college without changing pants (39.7%). 

According to Dovo et al. (2022), factors such as younger age, active sex life, and contraceptive use may contribute to an increase in episodes of VVC. In this context, behaviors related to hygiene and clothing may interfere with the homeostasis of the vaginal microbiota. The high prevalence of tight pants and underwear during sleep favors the creation of a warm and humid environment in the genital region, conducive to the proliferation of Candida spp. (Sobel, 2016). Recent studies also indicate that the use of synthetic or Lycra fabrics may increase the risk of fungal infection, while cotton fabrics, by allowing better ventilation, help reduce moisture and local heating (Anjos et al., 2023).

According to Man A, et al. (2017), Candida is commonly observed in patients with poor glycemic control, thus, the consumption of foods with a high glycemic index favors the disease, since sugar is the main energy substrate for this fungus.  In addition, frequent consumption of allergenic foods, such as milk and peanuts,  can lead to an imbalance in the intestinal flora, altering the pH of the intestine and reducing the number and role of beneficial bacteria and promoting the growth of Candida (SOBEL JD, 2016). 

Table 2 presents a statistical analysis of habits that are similar to the academic routine as exposure factors for the outcome of increased occurrence of CVV in college. The results of this study did not show statistically significant associations between the exposure factors analyzed and reports of increased CVV episodes during college. However, despite the lack of statistical significance, the findings revealed important trends. 

Table 2.	Statistical analysis of habits that could approximate academic routine as exposure factors for the outcome of increased occurrence of CVV in college.

	Variable
	PR
	95% CI
	P

	Impact of college on sleep
	1,39
	0,39 - 4,93
	0,87

	Impact of college on eating habits
	2,11
	0,57 - 7,86
	0,35

	College overload
	0,62
	0,30 - 1,29
	0,40

	
	
	
	

	
	
	
	


PR: Prevalence Ratio; 95% CI: 95% Confidence Interval. P = .05.


The negative impact of diet showed the highest magnitude of association (PR=2.11; 95% CI: 0.57–7.86; P=0.357), suggesting that students who reported a decline in diet quality during their academic life had approximately twice the prevalence of increased CVV episodes. Similarly, the negative impact of college on sleep (PR=1.39; 95% CI: 0.39–4.93; P=0.873), returning from physical activity without changing clothes (PR=1.51; 95% CI: 0.82–2.80; P=0.276), and the habit of “staying up all night” studying (PR=1.30; 95% CI: 0.70–2.41; P=0.553) also showed PRs above unity, pointing to a risk trend.

In contrast, academic overload (PR=0.62; 95% CI: 0.30–1.29; P=0.406) and sleeping less than eight hours per day (PR=0.89; 95% CI: 0.37–2.12; P=1.000) had prevalence ratios below 1, numerically suggesting a protective effect. These contradictory results reinforce the notion that the determinants of CVV are multifactorial and complex.

The literature has highlighted the relevance of lifestyle habits, such as adequate sleep and a balanced diet, in maintaining mental health. Recent studies show that sleep problems, such as insomnia and excessive sleepiness, are associated with academic stress and compromise students' psychological well-being (MACIEL et al., 2023). Similarly, unbalanced eating habits, characterized by high consumption of ultra-processed foods and deficient in essential nutrients, have been linked to common mental disorders, such as depression and anxiety (PEREIRA, 2025). Both findings reinforce the importance of interventions aimed at promoting quality sleep and a balanced diet for maintaining mental and physical health in university students.

The lack of statistical significance should be interpreted considering the methodological limitations. The small sample size compromises the power of the study, making it difficult to detect real associations, and the cross-sectional research makes it impossible to establish causal relationships, restricting associations to inferences.

Another noteworthy finding was the high rate of self-medication with antifungals, reported in this sample by 64.8% of participants who had already experienced CVV (compulsive visceral infection). This value aligns with evidence found in research with health students, in which more than 90% reported the practice of self-medication with anti-inflammatories, antibiotics, and other classes of drugs, raising concerns about incorrect use and the risk of developing microbial resistance (WILLMANN et al., 2023).

Table 3 presents the distribution of the sample in relation to the periods of the university at the time of answering the questionnaire, which has the grid subdivided into 3 moments specified in the table. Furthermore, a difficulty in adherence was observed in the final periods of the course, especially among the students in their internship. This partially limits the comparison between basic and professional cycles, which may have affected the representativeness of a portion that experienced a longer period of exposure to the academic environment. In addition, the use of a self-reported questionnaire may generate memory bias or omission of information.


Table 3.	Distribution of female students across medical school semesters 

	Semester
	n
	%

	Basic cycle (1st to 4th semester)
	33
	35,48

	Clinical cycle (5th to 8th semester)
	34
	36,55

	Medical internship (9th to 12th semester)
	26
	27,95

	Total
	93
	100

	
	
	


Legenda



4. CONCLUSION

The results of this study reinforce that the relationship between academic life, lifestyle habits, and episodes of recurrent vulvovaginal candidiasis is multifactorial, complex, and modulated by several individual and collective factors. Although not all associations reached statistical significance, these findings are scientifically and practically relevant, as they suggest that the phenomenon may manifest itself in different ways in different social contexts.

In view of this, it is recommended that educational actions focused on individual health, guidance on the rational use of antimicrobials, and, when possible, psychosocial support for university students be implemented. The findings regarding the negative impact on sleep and eating converge with already established evidence, reinforcing the importance of these factors as potential targets for preventive interventions against health complications that are facilitated by this pattern.

In addition, it is suggested that future studies adopt larger samples, longitudinal designs, and standardized clinical evaluation in order to deepen the understanding of the relationship between emotional factors and recurrent infections, supporting more effective strategies for promoting mental and physical health, especially in the university environment.
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