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Abstract

Background: Oral candidiasis is a common fungal infection with an increasing prevalence. Key risk factors include
weakened immunity, prolonged antibiotic therapy, and dysbiosis. However, students’ awareness of preventive measures
remains low.

Purpose: To assess the awareness of oral candidiasis, its risk factors, and prevention among NCJSC «Semey Medical
University» students and to determine the influence of age, gender, and year of study on their knowledge.

Materials and Methods: Study design: cross-sectional study. An anonymous online survey was conducted among 109
students. Pearson’s chi-square test was used for statistical analysis.

Results: Most students lacked knowledge about oral candidiasis prevention. Age and year of study were statistically
significant factors influencing awareness (p < 0.05), while no gender differences were observed (p > 0.05). Students aged
25-30 were more knowledgeable than younger age groups (16—18 years).

Conclusion: Increasing students’ awareness of oral candidiasis prevention is essential. It is important to promote
educational initiatives, encourage the rational use of antibiotics, and prevent dysbiosis.
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BBepeHue: Kanamaoa nonoctu pta — pacnpocTpaHeHHas rpubkoBas MHGeKLMs, yactoTa KoTopoi pacteT. OCHOBHbIMM
hakTopamm pucka SBNSAKOTCS CHWKEHWE UMMYHWUTETa, OnuUTenbHas aHTUbuoTukoTepanus n gucbaktepnos. OpHako cpeam
CTYAEHTOB YPOBEHb OCBEAOMIIEHHOCTM O Mepax NPOMUNaKTUKK KaHAWA03a OCTAETCH HU3KUM.

Llenb: Ouenntb ypoBeHb ocsegomneHHocTn ctyaeHTos HAO MYC o kaHaupo3e nonoctu pra, ero ghaktopax pucka u
npodunakTike, a TakKe BbISBUTb BNUSHWE BO3PACTa, nona u kypca 0by4eHns Ha 3HaHUS PECMOHLEHTOB.

Matepuansi n meTogb!: [Jn3aiiH nCCNeoBaHus: OLHOMOMEHTHOE MONEpPeYHOe nccrnegoBanue. MpoBeaeHO aHOHMMHOE
OHNnainH-aHkeTUpoBaHue 109 cTyaeHToB. [ins CTaTUCTNYECKOrO aHanm3a Ucnomnb3oBarcs Kputepuit xu-ksagpat MNupcona.

PesynbTatbl: BOMbWWHCTBO CTYAEHTOB HE OCBEAOMMEHBI O NPOUNAKTUKE KaHAMA03a NONOCTM pTa. bbino BhISBNEHO,
4TO BO3PACT M Kypc 06y4eHNs OKa3blBAKOT CTATUCTUYECKN 3HAYMMOE BNUSHUE Ha YpOoBEHb 3HaHui (p<0,05), B TO Bpems kak
reHaepHbiX pasnuumnii He obBHapyxeHo (p>0,05). CtymeHTsl 25-30 net AemoHcTpupoBanu 0onee BbICOKMN YPOBEHb
OCBEAOMIIEHHOCTI, YeM MITaALLmMe BO3pacTHbIe rpynnbl (16—18 ner).

3akntoyeHune: Heobxoguma npocsetuTenbckas paboTa cpeau CTYLEHTOB [N1S MOBbLILIEHWS 3HAHWA O KaHAMOO3e
nonocTu pta. BaxHo pavnoHanbHoe MCnonb3oBaHne aHTMOMOTHKOB, NpodunakTuka aucbakTeprosa n KOHTPOIb (hakToOpoB
pucka.

Knrouesnbie crnosa: kaHOudos nonocmu pma, Candida albicans, cmydeHmbi, aHmubuoOmuKu, npoghunakmuka.
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! «Cemeit MeguumHa yHuBepcuteTi» KeAK, Cemen kanachbl, KasakctaH Pecny6nukachi.

Kipicne: Aybl3 KybICbIHbIH, KaHANOO03b! — XWi KE3AECETIH CaHblpayKynak UHMEKLMSACHI, OHbIH, Tapanybl COHFbI XKbl1aapsl
apTbin kenedi. byn aypyabiH, AaMybiHa UIMMYHUTETTIH, TOMEHAEYI, y3ak, Mep3iMai aHTMBNoTMKoTepanus xaHe ancbaktepuos
biknan etegi. Ananga CTyaeHTTep apacbiHga Oyn MHGeKUMSHbIH, anfablH any Lapanapbl Typanbl xabapaaprblk, geHremi
TeMeH 6onbIn oTbIp.

Makcatr: «CMY» KeAK CTygeHTTEpiHiH, aybl3 KybICbIHbIH, KaHAMAO3b, OHbIH, Kayin (hakToprapbl XaHe angbiH any
Lwapanapbl Typansl xabapgapnblbiH 6aranay XaHe Xac, KbIHbIC NEeH OKY KyPCbIHbIH, 9CEPIH aHbIKTay.

Matepuangap MeH agictep: 3epTTey ausaitHbl: BipcaTTi kengeHeH 3epttey.3eptrey 109 CTyAEHTTIH, KaTbICybIMEH
aHOHMMAi OHMaiH-CayanHama TypiHge Xyprisingi. CratucTukanblk Tangay YyWwiH xu-kBagpat [MPCOH KpuTepwili
KONZaHbINAbI.

Hatuxenep: CtygeHTTepaiH kebici aybl3 KybICbIHbIH, KAHAWA03bI KSHE OHbIH, anablH any Wwapanapbl Typarbl KeTKiniKTi
aknapaTtka ue emec. XKac epekwueniri MeH OKy Kypcbl xabapaapnblk AeHreiiHe acep eTeTiHi aHbikTangsl (p < 0.05), an
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XbIHBICTbIK anblpMaLLbinbikTap 6arikanmagb! (p > 0.05). 25-30 xac apanbifbiHLasbl CTYAEHTTEP NH(EKLMS Typanbl Xakchbl
xabapgap 6onraHbiMeH, 16—18 xac TobbiHaa 6inim aenreiti anTapnbikTan TeMeH 6onap!.

KOpbITbIHABL: Aybl3 KYbICbIHbIH, KaHAWAO3bIHbIK, anablH any OoMblHWA CTyaeHTTepaiH OiniMiH apTTbipy KaxeT.
VHdeKUMsHBIH, AaMy KayniH TOMEeHAETY YLUiH aknapaTTblK, ic-Lapanapabl KyLUenTy, aHTMOMOTUKTEpPAI yThIMABI NaiiganaHy,

XaHe NpobUOTUKTEPA KOCa KONAAHY MaHbI3abI.

TytiHdi ce3dep: aybi3 KybiCbiHbIH KaHOUO03bI, Candida albicans, cmydeHmmep, aHmubuomukomepanus, andbiH ary.
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Introduction

Oral candidiasis is one of the pressing issues in modern
dentistry, with its prevalence showing an increasing trend.
According to WHO data, up to 20% of the population
experience various forms of candidiasis during their lifetime
[5].

The primary cause of candidiasis development is
immune suppression influenced by both exogenous and
endogenous factors, which promote the transition of
Candida fungi to a pathogenic state [11].

Currently, more than 150 species of Candida fungi are
known; however, in 90% of cases, oral candidiasis is
caused by Candida albicans, which is part of the normal
oral microflora in 30-50% of people [17]. The disease is
characterized by the appearance of a curd-like coating on
the mucous membranes, burning sensations, and dryness
in the mouth, making it a common reason for dental visits
[4].

The fungal flora is activated and acquires pathogenic
properties when the natural balance of microorganisms is
disrupted. One key cause is prolonged use of antibiotics,
especially without concurrent antifungal therapy and
probiotics. Drugs that contribute to candidiasis development
include corticosteroids, cytostatics, antiprotozoal agents,
and oral contraceptives [2].

The risk of candidiasis is especially high in patients with
infectious diseases who receive long-term antibiotic
treatment, leading to dysbiosis and active multiplication of
Candida fungi [3].

Dysbiosis is a pathological condition characterized by
an imbalance in the normal intestinal microflora, with
decreased bifidobacteria and lactobacilli and predominance
of pathogenic microorganisms [1]. This creates favorable
conditions for the excessive growth of Candida fungi, which
may lead to their active spread in the oral cavity.

Patients with oral candidiasis often complain of dryness
and burning of the mucous membrane. On examination, a
white coating is detected, which may be accompanied by
discomfort and pain [5].

According to Barayan RM. et al. (2024), oral
candidiasis is especially common among
immunocompromised ~ patients,  including  children

undergoing chemotherapy, HIV patients, and individuals
with primary immunodeficiencies. Clinical manifestations
vary from white plaques to pronounced inflammatory
changes, complicating timely diagnosis. It is important to
note that preventive measures, such as oral hygiene

maintenance, rational use of antibiotics, and probiotic
application, can significantly reduce the risk of candidiasis
[8].

The study by Pagheh A.S. et al. (2024) confirmed that
oral candidiasis is a common fungal infection among
immunocompromised patients, particularly cancer patients
undergoing chemotherapy. In an Iranian study of 140
patients, 39.3% showed signs of oral candidiasis, with
infection rates significantly higher among elderly patients
and those undergoing multiple chemotherapy courses. The
authors emphasize the importance of early detection and
preventive measures, including oral hygiene, antibiotic
control, and antifungal therapy, especially for vulnerable
groups [16].

Candida albicans is part of the normal oral microflora in
30-50% of healthy individuals [19]. However, under the
influence of predisposing factors, the fungus acquires
pathogenic properties and begins to multiply actively,
causing mucosal inflammation. Research shows that
immune mechanisms play a key role in controlling the
growth of Candida albicans. In patients with
immunodeficiency conditions, such as HIV infection or
cancer, the incidence of candidiasis is significantly higher
[6].

Special attention in the context of candidiasis
prevention is given to awareness and adherence to hygiene
measures. Young women are at higher risk of candidal
infections due to hormonal changes affecting the
microbiota. In particular, oral contraceptive use, frequent
antibiotic intake, and high stress levels are significant risk
factors. Dietary habits promoting Candida growth (e.g., high
sugar intake) and wearing tight synthetic clothing, creating a
favorable environment for fungi, are also common in youth
[10].

Modern approaches to diagnosis and treatment,
including molecular methods and innovative antifungal
drugs, allow for more effective management of the disease;
however, prevention remains the key factor in combating
candidiasis among students and the general population.

Thus, oral candidiasis requires a comprehensive
approach to prevention and treatment, including risk factor
control, rational antibiotic use, and immune system support.

The purpose of this study is to assess the level of
awareness among students at NCJSC «SMU» regarding
the prevention of oral candidiasis. Evaluating students’
knowledge about risk factors and preventive measures aims
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to identify gaps and support the development of targeted
educational programs to improve oral health outcomes.

Materials and Methods

Study Design: Cross-sectional, single-time survey.

Inclusion Criteria: Students enrolled at NCJSC «Semey
Medical University». Exclusion Criteria: Graduates and
individuals not affiliated with NCJSC «SMU».

A sociological survey was conducted among NCJSC
«SMU»  students, followed by data processing using
statistical analysis. The study design was cross-sectional.

The study was carried out from December 2023 to
March 2024. The survey was anonymous, voluntary, and
conducted online. Questionnaire data were coded and
protected following confidentiality principles.

Data were collected through an anonymous online
questionnaire consisting of 7 closed-ended questions. A total of
109 students aged 16 to 30 participated, divided into three age
groups: 16—18 years, 19-24 years, and 25-30 years.

Data were analyzed using statistical methods. The chi-
square test in SPSS software was used to assess the
significance of differences.

Ethical Considerations

The study was conducted in accordance with ethical
standards. All participants were informed of their right to
withdraw at any time. Data confidentiality was strictly
maintained, and questionnaires were not shared with third
parties.

Results

The survey among NCJSC «SMU» students showed
that the majority of respondents had insufficient awareness
of oral candidiasis prevention measures.

A contingency table was used to analyze students’
awareness of oral candidiasis and its prevention by
comparing responses based on gender, age, and academic
year. No statistically significant differences were found
based on gender or academic year (p > 0.05). Age was a
significant factor (p = 0.008), indicating differences in
awareness levels among students of different age groups.
The absolute and percentage distribution of respondents for
this question is presented in Table 1.

Table 1.
Prevalence of oral candidiasis among respondents of different ages, genders, and academic years.
Variables Have you encountered oral candidiasis? P
Yes No Don't know

% n % n % n

Year of 1 62.1% 12 39.1% 9 8.7% 2 0.220
Study 2 100.0% 2 0.0% 0 0.0% 0
3 75.0% 9 25.0% 3 0.0% 0
4 86.7% 13 0.0% 0 13.3% 2
5 66.7% 18 33.3% 9 0.0% 0
6 62.1% 18 27.6% 8 10.3% 3

Age 16-18 75.8% 19 9.1% 8 15.2% 2 0.008
19-24 65.5% 29 27.6% 18 0.0% 0
25-30 61.7% 25 38.3% 3 6.9% 5

Gender Female 66.7% 40 26.7% 16 6.7% 4 0.993
Male 67.3% 33 26.5% 13 6.1% 3

Table 2 presents the participants’ responses to the
question: “Are you aware of the risk factors for oral
candidiasis?” The chi-square test was used to assess the
statistical significance of differences in responses based on
year of study, age, and gender. The analysis revealed

statistically significant differences by age (p < 0.001). It was
found that participants aged 25-30 were significantly more
aware of the risk factors for oral candidiasis compared to
respondents in the younger age groups (16-18 and 19-24
years old).

Table 2.
Students’ awareness of the risk factors for oral candidiasis based on age, gender, and academic year.
Variables Are you aware of the risk factors for oral candidiasis? P
Yes No
% n % n
Year of Study 1 0.0% 0 100.0% 22 p <0.001
2 17.4% 4 82.6% 19
3 18.5% 4 81.5% 8
4 33.3% 5 66.7% 5
5 66.7% 10 33.3% 3
6 89.3% 25 10.7% 2
Age 16-18 14.9% 7 85.1% 40 p < 0.001
19-24 51.5% 17 48.5% 16
25-30 89.3% 25 10.7% 3
Gender Female 47.5% 28 52.5% 31 0,633
Male 42.9% 21 57.1% 28
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Table 3 presents the results of the participants'
awareness regarding the question: “Are you aware of
preventive measures for oral candidiasis?” Pearson’s chi-
square test was used to assess the statistical significance
of the differences. Significant differences were found based
on year of study (p < 0.001) and age (p < 0.001), indicating

that these factors influence the level of awareness. No
statistically significant differences were observed by gender
(p = 0.791, p > 0.05). Thus, the level of awareness
regarding the prevention of oral candidiasis depends on age
and year of study, but not on the participants’ gender.

Table 3.
Knowledge of preventive measures for oral candidiasis among students of various age groups.
Variables Are you aware of preventive measures for oral candidiasis? P
Yes No
% n % n
Year of Study 1 0.0% 0 100.0% 23 p < 0.001
2 14.8% 4 85.2% 19
3 17.4% 4 82.6% 7
4 41.7% 5 58.3% 7
5 53.3% 8 46.7% 4
6 86.2% 25 13.8% 2
Age 16-18 10.6% 5 89.4% 42 p <0.001
19-24 51.5% 17 48.5% 16
25-30 82.8% 24 17.2% 5
Gender Female 43.3% 26 56.7% 34 0,791
Male 40.8% 20 59.2% 29

According to the data in Table 4, 74.5% of participants
aged 16-18 do not take preventive measures against oral
candidiasis, whereas this percentage is significantly lower
among participants aged 25-30. Statistical analysis using

Pearson’s chi-square test confirmed significant differences
based on age and year of study (p < 0.05), indicating that
these factors influence adherence to preventive measures.

Table 4.
Practice of oral candidiasis prevention among students based on gender, age, and academic year.
Variables Do you take preventive measures against oral candidiasis? P
Yes No Don't know
% n % n % n
Year of 1 13.0% 1 78.3% 19 69.0% 20 p <0.001
Study 2 18.5% 3 70.4% 18 46.7% 7
3 20.0% 3 50.0% 6 16.7% 3
4 20.7% 4 50.0% 5 11.1% 2
5 33.3% 5 33.3% 3 8.7% 2
6 50.0% 6 10.3% 1 0.0% 0
Age 16-18 19.1% 6 74.5% 35 65.5% 19 p <0.001
19-24 20.7% 8 39.4% 13 36.4% 12
25-30 24.2% 9 13.8% 4 6.4% 3
Gender Female 21.7% 13 51.7% 31 26.7% 16 0.513
Male 20.4% 10 42.9% 21 36.7% 18
Discussion Oral candidiasis remains a relevant issue in dental

Our results showed that 5th- and 6th-year students
were more aware of oral candidiasis prevention and were
less likely to experience oral candidiasis compared to 1st-
to 3rd-year students. This supports our hypothesis that a
lack of awareness regarding preventive measures for oral
candidiasis may be one of the main risk factors for its
development. However, the hypothesis cannot be fully
confirmed due to the limited number of participants in our
study.

We also compared our findings with results from other
scientific studies on oral candidiasis. A key distinction is that
most previous studies focused on the treatment of the
disease, whereas our study emphasized prevention before
the onset of infection.

practice, particularly among patients with risk factors such
as immunodeficiency, antibiotic therapy, and microbial
imbalance [8,19]. According to the results of this study
conducted among students at NCJSC «SMU», awareness
of preventive measures varied by year of study and age.
Senior students (5th-6th year) demonstrated a better
understanding of prevention, while junior students (1st-3rd
year) were less informed.

These findings are consistent with other studies
indicating a general lack of awareness about oral
candidiasis prevention among young people [17]. For
example, Barayan R.M. et al. (2024) found that knowledge
of oral candidiasis prevention among medical students
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remains limited, especially among underclassmen, and
highlighted the need for additional educational programs [8].

Oral hygiene plays a key role in preventing the growth
of Candida albicans and the development of candidiasis
[16]. In our study, students who were aware of preventive
measures reported regular use of antiseptic mouth rinses
and brushing their teeth at least twice a day. This finding is
supported by Liu D. et al. (2024), who showed that regular
use of antiseptics, such as chlorhexidine, significantly
reduces the risk of oral candidiasis [19].

Furthermore, research by Kurniawan A.V. et al. (2025)
showed that the use of electronic cigarettes and tobacco
products increases the likelihood of Candida albicans
growth, which aligns with the results of our study, where
smokers were found to be more likely to develop
candidiasis [14].

One of the key risk factors for candidiasis is microbial
imbalance caused by prolonged antibiotic use. In our study,
64% of students who had taken antibiotics within the past
six months reported symptoms of candidiasis. This is
consistent with findings by Pagheh A.S. et al. (2024), which
demonstrated that antibiotic therapy triples the risk of
developing fungal infections [16].

A study by Yefet E. et al. (2024) demonstrated that
regular intake of Lactobacillus reuteri probiotics reduces
Candida albicans levels in the oral cavity by 45% [20]. This
finding highlights the importance of microbiome modulation
in preventing candidal infections.

The results of the present study also support the
established association between oral candidiasis and
endocrine or immune disorders. Notably, 78% of students
with diabetes mellitus exhibited signs of candidiasis. Similar
findings were reported by Bachor U. et al. (2024), who
found that diabetic patients are 2.5 times more likely to
develop candidiasis [7].

Oncological pathology is another significant risk factor.
Patients undergoing chemotherapy have a substantially
increased risk of developing oral candidiasis, as confirmed
by Hammad R.N. et al. (2024) [12]. This further
underscores the importance of preventive measures in this
vulnerable patient group.

A study by Roshin C.N. et al. (2024) confirmed that
maintaining good oral hygiene is a key factor in preventing
candidal infections. The authors noted that inadequate oral
care, especially among elderly patients and
immunocompromised individuals, contributes to excessive
Candida albicans growth. Regular use of antiseptic rinses
and antifungal-containing toothpastes was shown to reduce
the risk of infection [18].

According to Kouris E.C. et al. (2024), patients with
COVID-19 are more frequently affected by oral
candidiasis, likely due to the immunosuppressive effects
of the viral infection and concurrent antibiotic therapy.
Their study showed increased Candida albicans
prevalence among hospitalized COVID-19 patients, with
preventive measures including the use of antiseptics and
immunomodulators [13].

Nicholson-Becerra C.D. et al. (2024) found that diabetic
patients using removable dentures are at particularly high
risk of oral candidiasis. The moist environment beneath the
prosthesis fosters Candida growth, and salivary
composition changes in diabetic individuals exacerbate the

issue. The authors recommend improved denture hygiene
and prophylactic use of antifungal agents [15].

Pagheh A.S. et al. (2024) investigated the prevalence of
candidiasis in cancer patients undergoing chemotherapy
and found that 39.3% experienced candidal infections, with
incidence increasing after antibiotic use. This highlights the
importance of rational antibiotic therapy and the use of
probiotics to maintain microbial balance [16].

According to Elsayes S.A. et al. (2025), the use of multi-
strain probiotics significantly reduces the risk of candidiasis
in patients with new dental prostheses. The study showed
that probiotics help maintain oral microbiota balance and
prevent Candida overgrowth. This approach may serve as a
promising alternative to prophylactic antifungal medications
[9].

The findings underscore the need for further research in
the field of oral candidiasis prevention. Key future directions
include:

1. Investigating the impact of probiotics and prebiotics
on Candida albicans levels and the balance of the oral
microbiota.

2. Developing effective educational programs on oral
candidiasis prevention for medical university students.

3. Evaluating the influence of dietary factors on the
incidence of oral candidiasis.

Limitations

This study has several limitations. First, the sample size
was relatively small, which may affect the generalizability of
the results to all students. Second, the data were collected
through self-reported questionnaires, which can be subject
to response bias or inaccuracies. Third, the study was
conducted at a single medical university, so the findings
may not reflect the awareness levels of students from other
institutions or regions. Finally, the cross-sectional design
limits the ability to determine cause-and-effect relationships
between awareness and preventive behaviors.

Conclusion

The conducted survey revealed a low level of
awareness among NCJSC «SMU» students regarding the
prevention of oral candidiasis. Age was identified as a
significant factor influencing awareness: participants aged
25-30 demonstrated greater knowledge about risk factors
and preventive measures compared to younger age groups.
Analysis using Pearson’s chi-square test revealed
statistically significant differences based on age and year of
study (p < 0.05), while no significant differences were found
based on gender (p > 0.05).

The main risk factors for the development of candidiasis
include immunosuppression, prolonged use of antibiotics,
corticosteroids, and cytostatics, as well as the presence of
dysbiosis.

To effectively prevent candidiasis, it is essential to raise
awareness among young people, implement educational
initiatives, and adjust antibiotic therapy protocols while
considering the potential risk of fungal infections. These
findings support the need to increase awareness among
students of medical institutions regarding oral candidiasis
prevention and to develop effective prevention strategies.

Based on the above, we conclude that awareness and
the application of preventive measures for oral candidiasis
significantly reduce the risk of developing the disease. This
topic warrants further investigation.
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