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Abstract 

Background: Academic stress (AS) is recognized as a reproducible 

model of psychological stress that can affect immune system 

regulation. rare reports focus on the correlation between AS and oral 

microbial composition. Objective: This study aims to investigate the 

effect of academic examinations on immune function and oral 

microbial colonization among third-year medical students at the 

University of Sabratha. Methods: A descriptive cross-sectional 

study, questionnaires and saliva samples were collected from the 

students before, and after the end-term examination. A total of 84 

students were initially registered, of whom 68 (61 females, 7 males 

aged 21–25 years) completed a questionnaire survey, and 69 oral 

samples were collected before examinations.  

Result: The finding demonstrated an increase in microbial 

colonization during the examination period compared to pre-

examination samples. Elevated levels of psychological stress were 

also reflected in students' responses, indicating impaired immunity 

and a higher prevalence of stress-related symptoms. The association 
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between elevated academic stress and reduced host defenses 

supports the hypothesis that stress-induced immune modulation can 

create favorable conditions for opportunistic microbial overgrowth. 

Moreover, during the examination, some genera of the oral-

beneficial bacteria, markedly decreased in students with AS. On the 

other hand, the potential pathogenic genera, such as Streptococcus  
mutans Streptococcus pneumoniae, Candida sp  significantly 

increased in the students with AS. And it effects on oral microbes 

displayed a gender difference among students. Conclusion: A high 

ratio of AS existed in the students during their examination period, 

and  could significantly alter the oral microbial composition, 

decrease beneficial microbes, and promote potential pathogenic oral 

microbes. 

Keyword 

Psychological stress, Microbial colonization, cortisol, immunity, 

academic examinations, University of Sabratha . 
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  طالب الطب مناعةو ميكروبات الفم  تأثير الضغط الأكاديمي على
 

 فاطمة خليفة محمد القديري 1،2، عب د الغني محمد ابوبكر3، أسماء خليفه العويب2
 مرام المنصف الرقيعي2، تقوى نجيب الربيع 2، أسماء المبروك الفقي 2، أميره سعد التويجر 2

 1قسم النبات، كلية العلوم، جامعة صبراتة 

 2قسم الاحياء الدقيقة والمناعة، كلية الطب البشري، جامعة صبراتة 
 3قسم النبات، كلية العلوم، جامعة سبها 

 

 الملخص 
القابل  ي    -العلمية:  الخلفية    النفسي  للإجهاد  به  معترفًا  نموذجًا  الأكاديمي  الإجهاد  عدّ 

للتكرار، والذي يمكن أن يؤثر في تنظيم الجهاز المناعي. هدفت هذه الدراسة إلى تقصي  
 الميكروبات الفمويةتأثير الامتحانات الأكاديمية على وظيفة الجهاز المناعي واستعمار  

لدى طلبة السنة الثالثة بكلية الطب في جامعة صبراتة الهدف: تهدف هذه الدراسة الى  
 84تسجيل    تم.  الطبطالب   مناعةو ميكروبات الفم   تأثير الضغط الأكاديمي على  دراسة

من الذكور، تتراوح أعمارهم بين   7من الإناث و  61طالبًا )  68طالبًا في البداية، أتمّ منهم  
  63عينة فموية قبل فترة الامتحانات، و  69عامًا( استبيانًا م نظّمًا. كما ج معت    25–21

البيانات استبيانًا ذاتي حيث   عينة خلال فترة الامتحانات. الطريقة: شملت عملية جمع 
( فموية  مسحات  الميكروبيةOral swabsاست خدمت  المستعمرات  لتقييم  جرى (  بينما   ،

تقييم التغيرات المناعية المرتبطة بالإجهاد بشكل غير مباشر من خلال الأعراض الم بلّغ  
 عنها ومؤشرات اللعاب. 

لدى الطلاب خلال فترة الامتحانات، ويمكن أن ي غير   فقد و جدت نسبة عالية من التهابات
هذا الالتهاب بشكل كبير تركيبة ميكروبات الفم، وي قلل من البكتيريا المفيدة، وي عزز نمو  

ض بعض أنواع البكتيريا المفيدة  اانخفأظهرت النتائج    النتائج:  المحتملة.البكتيريا الممرضة  
مثل زيادة في المستعمرات الميكروبية الضارة  كما لوحظ  للفم بشكل ملحوظ لدى الطلاب  

المبيضات، بشكل ملحوظ لدى   العقدية الطافرة، والمكورات الرئوية، وفطريات  المكورات 

http://www.doi.org/10.62341/istj-vol38-2-fa36
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. كما لوحظ ارتفاع في مستويات الإجهاد النفسي لدى الطلبة، كما انعكس هؤلاء الطلاب
في استجاباتهم، مما يشير إلى تراجع كفاءة الجهاز المناعي وزيادة في انتشار الأعراض 

هذه النتائج الفرضية القائلة بأن الإجهاد الأكاديمي   تدعم  -الخلاصة:  المرتبطة بالإجهاد.  
 يمكن أن ي قلل الاستجابة المناعية، مما يهيئ ظروفًا ملائمة لنمو الميكروبات الانتهازية.

المفتاحية الميكروبات  :  الكلمات  النفسي،  المناعة،  الإجهاد  الكورتيزول،  الفموية، 
 الامتحانات الأكاديمية، جامعة صبراتة

Introduction 

Medical education is widely recognized as one of the most 

demanding academic disciplines. Medical students are exposed to 

continuous academic pressure resulting from extensive curricula, 

frequent examinations, prolonged study hours, and high 

expectations from faculty members and families.[1]. Such stressors 

may adversely affect both mental and physical health. Academic 

stress has been associated with various psychological consequences, 

including anxiety, depression, emotional exhaustion, and burnout. 

Beyond its psychological impact, chronic stress may also influence 

physiological systems, particularly immune function. Stress 

activates the hypothalamic–pituitary–adrenal (HPA) axis, leading to 

increased cortisol secretion, which can suppress immune responses 

and alter host defense mechanisms. [2][3][4] 

In addition to its effects on systemic immunity, academic stress may 

influence the composition of the oral microbiota. The oral cavity 

harbors a complex microbial community that plays a crucial role in 

maintaining both oral and systemic health. Psychological and 

physiological stress may disrupt microbial homeostasis through 

immune suppression, hormonal changes, and alterations in salivary 

composition, thereby increasing susceptibility to opportunistic 

microorganisms.[5][6] Among these, Candida species, particularly 

Candida albicans, and some species of bacteria are considered 

common opportunistic fungi capable of colonizing the oral cavity 

under conditions of immune imbalance. Increased oral candida and 

some bacterial sp. has been associated with immunosuppression, 

stress and changes in host defense mechanism [5] [7].  

http://www.doi.org/10.62341/istj-vol38-2-fa36
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Medical students may be particularly vulnerable to stress-induced 

immune alterations, which can manifest as fatigue, recurrent 

infections, headaches, gastrointestinal disturbances, and sleep 

disorders. Despite the growing recognition of the relationship 

between academic stress, immune function, and oral microbial 

changes, limited studies in Libya have investigated this association 

among medical students. Therefore, this study aims to evaluate the 

effect of academic stress on immune-related health and oral 

microbiota, including oral some bacterial and Candida colonization, 

among third-year medical students at the Faculty of Medicine, 

Sabratha University. 

Psychological stressors can alter human immune function, which 

might predispose one to an increased susceptibility to infections [8]. 

Activation of the hypothalamic–pituitary–adrenal (HPA) axis and 

the sympathetic nervous system during stress results in increased 

cortisol secretion and other mediators. While such responses are 

adaptive in acute stress, prolonged or recurrent stressors  such as 

academic examinations  can disrupt immune regulation and impair 

host defenses. [4][9]. Among university students, examination 

periods represent a reproducible model of psychological stress. 

Previous research has demonstrated that academic stress is 

associated with measurable alterations in salivary biomarkers of 

immunity, which have been reported during examination periods, 

while increases in salivary cortisol reflect HPA axis activation and 

stress-related immune modulation. [4] [5]. The WHO defines oral 

health as the absence of the following indicators: extended 

discomfort in the maxillofacial area, neoplasia of this area and 

throat, infections and ulcerative lesions of the oral mucosa, 

inflammatory-dystrophic changes in the periodontal tissues, 

demineralization of hard dental tissues, their loss, and a number of 

other diseases that cause disruptions in the mechanical processing 

of food lumps, articulation, and a person's ability to smile; 

additionally, a person must be in good psychological and social 

health.[10].  The composition of the oral microbiota includes over 

700 types of microorganisms [11], dependent on, among other 

things, diet or environmental conditions. Alterations in the oral 

microenvironment can lead to shifts in the biofilm’s microbial 

http://www.doi.org/10.62341/istj-vol38-2-fa36
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landscape, allowing specific bacterial strains to proliferate, increase 

their virulence, and become opportunistic pathogens. [12] 

The oral cavity, which is a gateway to our internal body, deserves 

specific attention as the colonization of pathogens may lead not only 

to the loss of implants through the immune system but also to 

serious life-threatening diseases [13] [14]. These immune 

alterations may create favorable conditions for the proliferation of 

opportunistic microorganisms in the oral cavity. [15][16]. Candida 

species and other oral bacterial species, which normally exist as 

commensals, can become opportunistic pathogens when host 

immunity is suppressed, leading to increased colonization and 

possible infection. Evidence suggests that psychological stress may 

facilitate this microbe overgrowth by weakening mucosal immunity 

[17][18]. In this study, changes in oral microbe  colonization were 

investigated among third-year medical students at the University of 

Sabratha. A total of 68 saliva samples were collected before the 

examination period, and 63 samples were collected after the start of 

the examinations in the microbiology course.  This study aims to 

investigate the relationship between academic stress and the 

diversity of the oral microbiome among students, through the 

analysis of self-reported questionnaires and microbiological 

examinations of saliva samples, and to evaluate the sensitivity of the 

isolated microorganisms to antibacterial and antifungal agents.                            

Methodology 

 A descriptive cross-sectional study. 

 Study Setting 

This study was conducted at the Faculty of Medicine, Sabratha 

University, Libya. Third-year medical students who are enrolled in 

the academic year. 

Sample Size 

All available third-year medical students who agreed to participate 

in the study were included. Out of the 84 distributed questionnaires, 

16 were empty or incomplete. Thus, the final sample consisted of 

68 third-year students (61 females, 7 males), aged 21-25 years. 

Regarding the oral sample, 15 students refused to cooperate; 

http://www.doi.org/10.62341/istj-vol38-2-fa36
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therefore, 69 samples were taken from a class of 84 students for the 

first time. For the second time, 63 samples were collected. 

 Materials 

The supplies needed to conduct this experiment are gloves, lab 

coats, face masks, normal saline, permanent marker, 75% rubbing 

alcohol, buccal swabs, plastic inoculation tubes, nutrient agar, blood 

agar, antibiotic discs (Ciprofloxacin, Imipenem, and Ampicillin), 

Nystatin ointment, plant extracts, pipette tips, thumb forceps, ruler, 

and an incubator.  

Procedure 

The third-year students completed the psychosocial questionnaires 

and collected saliva samples for oral microbic analysis for the first 

time two months before exams.  

Isolation and identification of oral microbiota.  

Swabs  were collected from each Students for qualitative  assessment 

of microbiota. in vitro culture techniques were applied for bacteria 

and fungi specific identification [19][20]. The swab material was 

grown aerobically on bacteriological agar . The samples were then 

cultured on nutrient and blood agar plates and incubated at 37 °C for 

24 hours.  

Antibiotic test: 

A sterile forceps was used to place the antibiotic disks on the surface 

of the inoculated MHA plate. Each of the disks was carefully placed 

and slightly pressed on the MHA plates using the forceps. The 

placement of the disks close to the edges of the plate was avoided to 

ensure zone measurement errors. The MHA plates were incubated 

at 37°C for 24 hours. Resistance antibiotic testing follows, using 

Ciprofloxacin, Imipenem, and Ampicillin discs to differentiate 

between bacterial and fungal growth. Nystatin ointment is also 

applied to the agar plates using a diffusion-based assay known as 

the “agar-well diffusion method”. The agar plates are then incubated 

at 37°C for an additional 24 hours. [ 21] 

Statistical Analysis 

Data were computed and analyzed by using Statistical Package for 

Social Sciences (SPSS) software (version 22) to check frequency, 

mean, and standard deviation. All samples were tested in triplicate. 

 

http://www.doi.org/10.62341/istj-vol38-2-fa36
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 Result 

In the first group of oral samples collected from third-year medical 

students, 9 samples showed positive findings for microbial growth. 

However, the second group of oral samples taken during exam 

season revealed that 46 samples contained pathogenic growth  Fig 

(1).  

 
Fig. (1). Isolated bacteria from students’ saliva samples 

The microbial composition of the biofilm may change as a result of 

changes in the oral environment, which may allow some bacterial 

species to multiply, become more pathogenic, and develop 

opportunistic traits. Number and percentage of oral microbe isolated 

shown in Table (1). Gram-positive and gram-negative, motile, 

anaerobic bacteria, which are also known to be common in the oral 

environment, appear at the beginning. Numerous microorganisms, 

such as Staphylococcus aureus, Staphylococcus epidermidis, 

Enterobacter aerogenes, Enterobacter cloacae, Escherichia coli, 

Helicobacter pylori, Pseudomonas species, and Candida species, 

have been identified in periimplantitis patients [22] [23].  

In orthopedic talks, S. aureus is frequently highlighted as the main 

source of implant-related infections and subsequent bone infections 

or osteomyelitis due to its notable adaptability. [24]. 

Understanding the characteristics of normal oral microbiota and 

how it affects the immune system is crucial medical students  are 

under more academic pressure, which causes an imbalance in 

bacteria that 

http://www.doi.org/10.62341/istj-vol38-2-fa36
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Table 1: - Number and percentage of oral microbe isolated. 

NO. Isolates Bacterial Strains Total bacterial 

count CFU/ml 

Percentage 

% 

1. Staphylococcus aureus 11 16.17% 

2. Streptococcus pneumoniae 24 35.29% 

3. Candida sp. 15 22.05% 

4. unknown 18 26.47% 

Total 68  

live in the oral cavity. This imbalance then adds to a rise in immune 

and digestive system diseases, which can show up as 

inflammation.[24] 

If harmful bacteria get into the bloodstream, oral biofilms may also 

cause systemic issues that could lead to illnesses in other parts of the 

body. Therefore, managing and controlling biofilms is essential to 

dental hygiene and general oral health. Biofilms can elude the 

immune system by creating physical barriers that hinder the penetrate 

of immune cells and the effectiveness of antimicrobial agents.[24] 

Personal Data  : -  

This study surveyed  68 medical students from third year. The third-

year students completed the psychosocial questionnaire they were 

excluded from the respondent criteria. The data on respondent 

characteristics is presented in Table 2. 

Accompanying figures (2,3,4,5, 6,7, 8, 9) that represent data from 

self-reported questionnaires about stress levels, chronic conditions, 

and symptoms could further clarify the relationship between 

perceived  

 
Table 2:- Distribution of Respondent Characteristics 

Variables Frequency Percentage 

Gender 

- Male 

- Female 

 

07 

61 

 

10.29% 

89.70% 

Age 

- 20 – 22 years 

 

35 

33 

 

50.70% 

49.30% 

http://www.doi.org/10.62341/istj-vol38-2-fa36
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- 23 – 25 years 

Academic Stress:- 

- Very High 

- High 

- Intermediate 

- Low 

 

24 

37 

6 

1 

 

35.8% 

53.7% 

9% 

1.5% 

Stressful study period 

- Study Period 

- Exam Period 

- Both 

 

1 

48 

19 

 

 

1.5% 

70.1% 

28.4% 

Sick more during exam Periods 

- Yes 

- No 

 

44 

24 

 

64.1% 

35.9% 

Presence of oral symptoms during exam 

season 

- White Spots 

- Abnormal Taste 

- Burning Sensation 

- Dry Mouth 

- Mild Bleeding 

- Other 

 

 

9 

7 

6 

20 

18 

8 

 

 

14.3% 

11.9% 

7.1% 

10.7% 

29.8% 

26.2% 

 

stress and microbiological outcomes.Health Conditions: The 

correlation between stress levels and pre-existing health conditions 

reported by participants could be illustrated to add depth to the 

analysis.The findings emphasize the role of chronic stress in altering 

salivary composition, potentially leading to xerostomia (dry mouth), 

which diminishes the natural defense against oral 

pathogens .Implications for health strategies such as stress 

management programs for students could be highlighted as a way to 

mitigate these effects on oral health. 
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Personal Data:-  
1. Gender .  

 
Fig (2):- Distribution of Respondent Characteristics (Gender). 

 
2. Age 

 
 

Fig (3):- Distribution of Respondent Characteristics (Age). 
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3.Health Conditions; -1. Do you suffer from any chronic 

diseases?  

 

 
 

Fig (4):- Distribution of Respondent Characteristics (Chronic diseases). 

2.  Do you take medications regularly? 

 

 
 

Fig (5): - Distribution of Respondent Characteristics (medications 

regularly). 
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4. Academic Stress: - 1. How stressed are you about studying? 

 
Fig (6):- Distribution of Respondent Characteristics ( Academic Stress). 

2.  What is the most stressful study period? 

 
Fig (7): - Distribution of Respondent Characteristics (Stressful study 

period). 
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3.  What are the main causes of stress for you? 

 
Fig (8): - Distribution of Respondent Characteristics (the main causes of 

stress). 

 
4. Physical and Immune Effects 

• Chronic psychological stress has been shown fig (9, 10, 11)  to 

suppress cell-mediated immune responses critical for 

controlling oral pathogens. The findings correlate with evidence 

indicating that stress-induced immunosuppression diminishes 

the host’s capacity to manage microbial colonization, thus 

facilitating conditions for infections such as oral candidiasis and 

periodontal disease (Robles et al., 2023). 

• Implication: Addressing stress management among students 

could potentially mitigate this microbial overgrowth and its 

consequent health impacts. 
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1. Do you get sick more during the exam periods than 

during normal periods? 

 
Fig (9): - Distribution of Respondent Characteristics (Getting sick during 

exam periods). 

 

2. What types of symptoms do you experience during 

periods of stress? 

 
Fig (10): - Distribution of Respondent Characteristics (Symptoms during 

stress). 
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3. Psychological effects of academic stress  

 
Fig (11): - Distribution of Respondent Characteristics (Psychological 

effects). 

 

6. Oral symptoms associated with pathogenic infection 

According to fig (12,13,14) Stress can decrease salivary flow 

(xerostomia) and alter the composition of saliva, including 

reductions in immunoglobulin A (IgA) and antimicrobial 

peptides.[26]  
1. During the last week, have you had any of the following 

symptoms? 

 

Fig (12): - Distribution of Respondent Characteristics (Oral symptoms). 
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Saliva is enriched with anti-candidal peptides, considered to be part 

of the host's innate immunity [27], and plays a critical role in 

maintaining oral microbial homeostasis; thus, reduced salivary 

defense mechanisms increase the risk of opportunistic infections. 

2. Have you taken an antibiotic in the last month? 

 
 

Fig (13):- Distribution of Respondent Characteristics (Taking an 

Antibiotic ). 

3.Do you use an antifungal mouthwash? 

 

 
Fig (14):- Distribution of Respondent Characteristics (use a mouthwash). 
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Discussion 

  Chronic stress triggers the hypothalamic-pituitary-adrenal (HPA) 

axis, leading to elevated levels of cortisol and catecholamines. 

Cortisol exerts immunosuppressive effects by reducing the activity 

and proliferation of lymphocytes, suppressing pro-inflammatory 

cytokine production, and impairing neutrophil function. 

Psychological stress has been found to suppress cell-mediated 

immune responses that are important for limiting the proliferation 

of oral pathogenic microorganism [4][6]. This systemic 

immunosuppression diminishes the host’s capacity to control 

microbial colonization in the oral cavity, facilitating infections such 

as oral candidiasis or periodontal disease.[25] 

        Individuals experiencing psychological stress often exhibit 

behaviors that further predispose them to oral infections, such as 

poor oral hygiene, increased consumption of sugary foods, tobacco 

use, or parafunctional habits (e.g., bruxism or lip/cheek biting), 

which can disrupt mucosal integrity and promote microbial 

invasion. [28][29] Stress-induced neuroendocrine changes can 

promote a chronic low-grade inflammatory state, leading to 

alterations in mucosal immunity. This can exacerbate susceptibility 

to both bacterial and fungal colonization in the oral cavity.[30] 

 Conclusion 

This study revealed an association between academic stress and 

increased oral microbial colonization among third-year medical 

students. Stress-induced activation of the hypothalamic–pituitary–

adrenal (HPA) axis and the resulting immune modulation may 

contribute to conditions favorable for opportunistic fungal 

colonization, particularly Candida species and some bacterial 

species. These findings highlight the importance of implementing 

stress-reduction interventions and promoting healthy coping 

strategies among medical students to support both oral and general 

health. Furthermore, monitoring changes in oral microbiota may 

provide a potential non-invasive indicator of stress-related immune 

alterations. Additional studies with larger sample sizes are 

recommended to further clarify the relationship between academic 

stress, immune function, and oral microbial changes. 

http://www.doi.org/10.62341/istj-vol38-2-fa36


 

 Volume 38 العدد

  2Partالمجلد 
 

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية 

Impact of Academic Stress on Oral Microbiota and Medical Student’s 

Immunity 

http://www.doi.org/10.62341/istj-vol38-2-fa36   

 

 حقوق الطبع محفوظة  
 لعلوم والتقنية  الدولية ل   مجلةلل

 

Copyright © ISTJ   19 

 

 

 

 

Ethics approval and consent to participate : 

Ethical approval was granted by the Biosafety and Bioethics 

Committee of the Libyan Medical Research Center 

(NBC:018.H.26.120). Written informed consent was obtained from 

all participants 

 

References 
[1] Spangler, G., Pekrun, R., Kramer, K. and Hofmann, H. (2002). 

‘Students’ emotions, physiological reactions, and coping in 

academic exams’. Anxiety, Stress, & Coping, 15(4), pp. 413–

432. Available at: 

https://doi.org/10.1080/1061580021000056555 

 

[2] Núñez, M.J., Novío, S., Suárez, J.A., Balboa, J. and Freire-

Garabal, M. (2010). ‘Effects of psychological stress and 

fluoxetine on development of oral candidiasis in rats’. Clinical 

and Vaccine Immunology,17. Available at: 

https://doi.org/10.1128/CVI.00380-09⁠ 

 

[3] Vila, T., Sultan, A.S., Montelongo-Jauregui, D. and Jabra-Rizk, 

M.A. (2020). ‘Oral candidiasis: A disease of opportunity’. 

Journal of Fungi, 6(1), p. 15. Available at: 

https://doi.org/10.3390/jof6010015 

[4] Millsop, J.W. and Fazel, N. (2016). ‘Oral candidiasis’. Clinics   

in Dermatology, 34(4), pp. 487–494. Available at: 

https://doi.org/10.1016/j.clindermatol.2016.02.022 

 

[5] Seizer, L., Stasielowicz, L. and Löchner, J. (2024). ‘Timing 

matters: A meta-analysis on the dynamic effect of stress on 

salivary immunoglobulin’. Brain, Behavior, and Immunity, 

119, pp. 734–740. Available at: 

https://doi.org/10.1016/j.bbi.2024.04.039 ⁠ 

 

[6] Nijakowski, K., Gruszczyński, D., Łaganowski, K., 

Furmańczak, J., Brożek, A., Nowicki, M., Formanowicz, D. 

http://www.doi.org/10.62341/istj-vol38-2-fa36
https://doi.org/10.1080/1061580021000056555
https://doi.org/10.3390/jof6010015


 

 Volume 38 العدد

  2Partالمجلد 
 

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية 

Impact of Academic Stress on Oral Microbiota and Medical Student’s 

Immunity 

http://www.doi.org/10.62341/istj-vol38-2-fa36   

 

 حقوق الطبع محفوظة  
 لعلوم والتقنية  الدولية ل   مجلةلل

 

Copyright © ISTJ   20 

 

 

 

and Surdacka, A. (2022). ‘Salivary morning cortisol as a 

potential predictor for high academic stress level in dental 

students: A preliminary study’. International Journal of 

Environmental Research and Public Health, 19(5), p. 3132. 

Available at: https://doi.org/10.3390/ijerph19053132 ⁠ 
[7] Sudbery, P.E. (2011). ‘Growth of Candida albicans hyphae’. 

Nature Reviews Microbiology, 9(10), pp. 737–748. Available 

at: https://doi.org/10.1038/nrmicro2636⁠ 

[8] Uchakin, P.N., Tobin, B., Cubbage, M., Marshall, G. Jr and 

Sams, C. (2001). ‘Immune responsiveness following academic 

stress in first-year medical students’. Journal of Interferon & 

Cytokine Research, 21(9), pp. 687–694. Available at: 

https://doi.org/10.1089/107999001753124426 

[9] Chiu, A., Chon, S.Y. and Kimball, A.B. (2003). ‘The response 

of skin disease to stress: Changes in the severity of acne 

vulgaris as affected by examination stress’. Archives of 

Dermatology, 139(7), pp. 897–900. Available at: 

https://doi.org/10.1001/archderm.139.7.897⁠ 

[10] Mkhoyan, G., Velichko, E., Said, O.B. and Serebrov, D. 

(2021). ‘Academic stress in oral diseases of students’. Journal 

of International Dental and Medical Research, 14(2), pp. 790–

796. 

[11] Xian, P., Xuedong, Z., Xin, X., Yuqing, L., Yan, L., Jiyao, L., 

Xiaoquan, S., Shi, H., Jian, X. and Ga, L. (2018). ‘The Oral 

Microbiome Bank of China’. International Journal of Oral 

Science, 10, p. 16. Available at: 

https://doi.org/10.1038/s41368-018-0018⁠ 

[12] Butera, A., Pascadopoli, M., Pellegrini, M., Gallo, S., Zampetti, 

P. and Scribante, A. (2022). ‘Oral microbiota in patients with 

peri-implant disease: A narrative review’. Applied Sciences, 

12(7), p. 3250. Available at: 

https://doi.org/10.3390/app12073250 ⁠ 

[13] Vernon, J.J., Raïf, E.M., Aw, J., Attenborough, E., Jha, A. and 

Do, T. (2022). ‘Dental implant surfaces and their interaction 

with the oral microbiome’. Dental Review, 2, p. 100060. 

Available at: https://doi.org/10.1016/j.dentre.2022.100060 ⁠ 

http://www.doi.org/10.62341/istj-vol38-2-fa36
https://doi.org/10.1089/107999001753124426


 

 Volume 38 العدد

  2Partالمجلد 
 

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية 

Impact of Academic Stress on Oral Microbiota and Medical Student’s 

Immunity 

http://www.doi.org/10.62341/istj-vol38-2-fa36   

 

 حقوق الطبع محفوظة  
 لعلوم والتقنية  الدولية ل   مجلةلل

 

Copyright © ISTJ   21 

 

 

 

[14] Shahabouee, M., Rismanchian, M., Yaghini, J., Babashahi, A., 

Badrian, H. and Goroohi, H. (2012). ‘Microflora around teeth 

and dental implants’. Dental Research Journal, 9, pp. 215–220. 

[15] Bedewy, D. and Gabriel, A. (2015). ‘Examining perceptions of 

academic stress and its sources among university students: The 

Perception of Academic Stress Scale’. Health Psychology 

Open, 2(2). Available at: 

https://doi.org/10.1177/2055102915596714 ⁠ 

[16] Turner, L., Galante, J., Vainre, M., Stochl, J., Dufour, G. and 

Jones, P.B. (2020). ‘Immune dysregulation among students 

exposed to exam stress and its mitigation by mindfulness 

training: Findings from an exploratory randomized trial’. 

Scientific Reports, 10, p. 5812. Available at: 

https://doi.org/10.1038/s41598-020-62274-7⁠ 

[17] Hassan, I., Jithesh, T.K. and Banerjee, S. (2010). 

‘Psychological stress promotes systemic candidiasis through 

HPA axis activation’. Medical Mycology, 48(6), pp. 741–753. 

[18] Robles, T.F., Glaser, R. and Kiecolt-Glaser, J.K. (2023). ‘A 

new look at chronic stress, depression, and immunity’. Brain, 

Behavior, and Immunity, 108, pp. 58–69. Available at: 

https://doi.org/10.1016/j.bbi.2023.01.009⁠ 

[19] Bae, Y., Shin, E. and Van Eden, W. (2019). ‘Editorial: Stress 

and immunity’. Frontiers in Immunology, 10, p. 245. Available 

at: https://doi.org/10.3389/fimmu.2019.00245 ⁠ 

[20] Dantzer, R. and O’Connor, J.C. (2023). ‘From inflammation to 

sickness and depression: When the immune system subjugates 

the brain’. Nature Reviews Neuroscience, 24(1), pp. 46–56. 

Available at: https://doi.org/10.1038/s41583-022-00577-6⁠ 

[21] Al-Mekhlafi, N.A., Al-Badaii, F., Al-Ezzi, M.S., Al-Yamani, 

A., Almakse, E., Alfaqeeh, R., Al-Hatar, G., Al-Twity, M., Al-

Masadi, M. and Abdullah, M. (2023). ‘Phytochemical analysis 

and antibacterial studies of some Yemeni medicinal plants 

against selected common human pathogenic bacteria’. Journal 

of Natural & Applied Sciences, 8(2), pp. 14–18. Available at: 

https://doi.org/10.59167/tujnas.v8i2.1715 ⁠ 

[22] Alves, C.H., Russi, K.L., Rocha, N.C., Bastos, F., Darrieux, 

M., Parisotto, T.M. and Girardello, R. (2022). ‘Host-

http://www.doi.org/10.62341/istj-vol38-2-fa36


 

 Volume 38 العدد

  2Partالمجلد 
 

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية 

Impact of Academic Stress on Oral Microbiota and Medical Student’s 

Immunity 

http://www.doi.org/10.62341/istj-vol38-2-fa36   

 

 حقوق الطبع محفوظة  
 لعلوم والتقنية  الدولية ل   مجلةلل

 

Copyright © ISTJ   22 

 

 

 

microbiome interactions regarding peri-implantitis and dental 

implant loss’. Journal of Translational Medicine, 20, p. 425. 

Available at: https://doi.org/10.1186/s12967-022-03636-9⁠ 

[23] Persson, G.R. and Renvert, S. (2014). ‘Cluster of bacteria 

associated with peri-implantitis’. Clinical Implant Dentistry 

and Related Research, 16, pp. 783–793. Available at: 

https://doi.org/10.1111/cid.12052⁠ 

[24] Rahnama-Hezavah, M., Mertowska, P., Mertowski, S., Skiba, 

J. and Grywalska, E. (2023). ‘How can imbalance in oral 

microbiota and immune response lead to dental implant 

problems?’. International Journal of Molecular Sciences, 

24(24), p. 17620. Available at: 

https://doi.org/10.3390/ijms242417620⁠ 

[25] Dhabhar, F.S. (2009). ‘Enhancing versus suppressive effects of 

stress on immune function: Implications for immunoprotection 

and immunopathology’. Neuroimmunomodulation, 16(5), pp. 

300–317. Available at: https://doi.org/10.1159/000216188⁠ 

[26] Deinzer, R., Kleineidam, C., Stiller-Winkler, R., Idel, H. and 

Bachg, D. (2000). ‘Prolonged reduction of salivary 

immunoglobulin A (sIgA) after a major academic exam’. 

International Journal of Psychophysiology, 37(3), pp. 219–232. 

Available at: https://doi.org/10.1016/S0167-8760(99)00112-9⁠ 

[27] Reddy, K.J., Menon, K.R. and Thattil, A. (2018). ‘Academic 

stress and its sources among university students’. Biomedical 

and Pharmacology Journal, 11(1). Available at: 

https://doi.org/10.13005/bpj/1404⁠ 

[28] Aghayan, S.K., Shabani, A.H., Badri, T., Hosseini Nejad, J. and 

Esmaeili Gouvrchin Ghaleh, H. (2024). ‘Relationship between 

stress and the immune system-related disorders’. International 

Journal of Medical Reviews, 11(3), pp. 775–785. Available at: 

https://doi.org/10.30491/IJMR.2024.468527.1288⁠ 

[29] Dantzer, R., O’Connor, J.C., Freund, G.G., Johnson, R.W. and 

Kelley, K.W. (2008). ‘From inflammation to sickness and 

depression: When the immune system subjugates the brain’. 

Nature Reviews Neuroscience, 9(1), pp. 46–56. Available at: 

https://doi.org/10.1038/nrn2297⁠ 

http://www.doi.org/10.62341/istj-vol38-2-fa36


 

 Volume 38 العدد

  2Partالمجلد 
 

International Science and 

Technology Journal 

 المجلة الدولية للعلوم والتقنية 

Impact of Academic Stress on Oral Microbiota and Medical Student’s 

Immunity 

http://www.doi.org/10.62341/istj-vol38-2-fa36   

 

 حقوق الطبع محفوظة  
 لعلوم والتقنية  الدولية ل   مجلةلل

 

Copyright © ISTJ   23 

 

 

 

[30] Glaser, R. and Kiecolt-Glaser, J.K. (2005). ‘Stress-induced 

immune dysfunction: Implications for health’. Nature Reviews 

Immunology, 5(3), pp. 243–251. Available at: 

https://doi.org/10.1038/nri1571 ⁠ 

 

 
 

 

  

  

 

http://www.doi.org/10.62341/istj-vol38-2-fa36

