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Abstract 

Background:  Diabetes is considered to be a global problem and its correlation with stress have a negative effect on oral 
health.  
Aim:  The purpose of the research is to determine how the combination of diabetes and stress affects oral health.  
Methods:  Various scientific databases have been used including ‘’Pubmed’’, ‘’ScienceDirect'’ and ‘’Scopus’’. Diabetes, stress, 
cortisol and oral cavity diseases have been used as key words and the period from 2020 to 2024 has been defined.  
Results:   More than 100 articles have been searched for and forty of those have thoroughly been analyzed. Reference materi-
als indicate that patients, who suffer from diabetes, are mostly affected by Periodontal disease and its consequences, caries and 
others. Additionally, the course of diseases can be exacerbated by stress as higher levels of released cortisol result in deteriorat-
ed immunity.  
Conclusions: Based on perused sources of information the combination of diabetes and stress contributes to insulin resistance 
and has a detrimental effect on oral health. In order to prevent oral diseases from exacerbating and ensure relevant treatment, it 
is pivotal to diagnose and eliminate any contributing factor. (TCM-GMJ August 2025; 10 (2): P22-P25)  
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  Introduction 
iabetes mellitus is a metabolic disorder having 
been plaguing global health for decades. It is 
also viewed as an epidemic due to its preva-
lence and dire consequences (1).  The preva-

lence of diabetes is especially high in low and middle-
income countries. According to the 2021 database, there 
were 537 million diabetics and an estimated number of 
sufferers is predicted to rise to 643 million by 2030 (2). 95 
% of diabetic patients are affected by type 2 diabetes (3). 

In recent decades, several risk factors have been identi-
fied in the development and progression of oral diseases, 
age, gender, socio-economic status, diabetes and stress 
amongst others (4) (5)(6)(7).  The combination of diabetes 
and stress has a negative impact on either a person's gen-
eral or oral health. And as it is revealed from the research, 
stress is more pronounced in patients with diabetes than in 
healthy individuals (8)(9).  Stress affects human health 
both directly, through biological pathways involving neu-
roendocrine and autonomic processes and indirectly, 

D 
through changes in behavior and habits. The perception 
and response to stressful situations are primarily carried 
out by the brain. With the help of cortisol and other me-
diators of allostasis, the body undergoes adaptation. How-
ever, when the regulation of these allostatic mediators is 
disrupted, it leads to an allostatic load, which in turn con-
tributes to the progression of diseases.  

Stress response, which maintains allostasis, consists of a 
cascade of adaptive reactions. On one hand, during acute 
stress, the sympathetic-adrenal-medullary (SAM) system is 
activated, resulting in the release of adrenaline and nora-
drenaline. On the other hand, the hypothalamic-pituitary-
adrenal (HPA) axis is also activated. Under stress, cortico-
tropin-releasing factor (CRF) is initially released, which 
stimulates the production of adrenocorticotropic hor-
mone (ACTH), followed by cortisol or corticosterone. 
Negative feedback from the brain to glucocorticoids is 
manifested through the inhibition of stress responses. 
The effect of glucocorticoids,specifically cortisol on the 
brain is mediated through two main receptors: the gluco-
corticoid receptor (GR) and the mineralocorticoid recep-
tor (MR)(10).  

The impact of stress on the oral cavity is manifested in 
different ways. On the one hand, patients tend to adopt a 
range of bad habits, make changes in their diet and exhibit 
unsatisfactory oral hygiene. On the other hand, while un-
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dergoing stress, there are inevitable changes in the immune 
system which further affect oral health(11).  Repeated ex-
posure to stressful conditions over time may lead to 
dysregulation of the HPA axis and affect energy homeo-
stasis and eating behavior(12). Chronic activation of the 
HPA axis can alter glucose metabolism, which influences 
insulin resistance, as well as multiple appetite-related hor-
mones and hypothalamic neuropeptides. Norepinephrine 
and corticotropin-releasing factor (CRF) may suppress 
appetite during stress, whereas cortisol tends to stimulate 
appetite during the recovery phase of the stress response 
(13). Stress and emotional states influence eating behavior. 
Higher levels of perceived stress are associated with in-
creased consumption of unhealthy foods. In stress re-
search, different types of stressors are also distinguished, 
as they affect eating styles in different ways. For example, 
work-related, ego-threatening, and interpersonal stressors 
are more often linked to increased snack intake, compared 
to stressors that evoke physical fear. Intake of unhealthy 
food activates dopamine and opioid systems. Stress ampli-
fies this effect, making the brain’s reward pathways more 
sensitive, which can intensify cravings and compulsive 
behaviors (14). During stress, neglect of oral hygiene and 
the consumption of certain types of food, specifically car-
bohydrate-rich and soft foods are common manifestations 
that contribute to the accumulation of dental plaque on 
tooth surfaces and the elevation of interleukin-1β levels in 
crevicular fluid (15) . The production of large amounts of 
cortisol during stress leads to inhibition of neutrophil ac-
tivity, Ig G and Ig A secretion in saliva, which increases 
the risk of developing destructive changes by periodonto-
pathogens. 

Given that people with diabetes have impaired insulin 
secretion and / or have trouble moving actively, the asso-
ciated stress worsens hyperglycemia levels in blood (16).  
Hyperglycemia in the periodontal tissue increases the accu-
mulation of AGEs, worsens the periodontal inflammatory 
processes, causes destructive changes and represents the 
risk of tooth loss (17). Periodontal disease affects up to 
50% of the world's population and ranks second among 
the complications of diabetes (18).  Periodontitis is consid-
ered one of the main factors of tooth loss. A number of 
problems are associated with tooth loss, such as difficulty 
in chewing, aesthetic discomfort and social isolation.  All 
this has a profound impact on people's quality of life (19)
(20).  

It is noteworthy that the prevalence of edentulism is 
higher in diabetic patients than in healthy patients (21) 
Diabetes also affects the functioning of the salivary glands, 
which is manifested by dysfunction, decreased saliva secre-
tion and changes in its content. During hyperglycemia, the 
glucose content in saliva increases and the oral microflora 
changes (22)(23)(24).  

Studies also show that the high content of glucose in 
saliva in the oral cavity and hyposalivation is conducive to 
the growth of cariogenic bacteria and increases the risk of 
caries and the development of various oral diseases (25)
(26)(27)(28).  Among oral diseases, the prevalence of den-
tal caries is also high in patients with diabetes. Research 

has shown that the DMFT index is higher in individuals 
with diabetes compared to healthy patients. However, a 
significant difference is observed between uncontrolled 
and controlled diabetes(29). 

A literature review shows the relationship between dia-
betes, stress and oral diseases. Cortisol secretion during 
stress is a contributing factor to insulin resistance and its 
correlation with diabetes worsens glycemic control and 
triggers the development of oral diseases. 

Results and discussion 
Among the oral manifestations of diabetes mellitus, peri-

odontitis and dental caries are among the most widespread 
conditions (30).  Inflammatory responses, altered microbi-
al flora, and changes in the composition and content of 
saliva under hyperglycemic conditions play a significant 
role in the bidirectional relationship between diabetes and 
periodontitis. 

Proinflammatory mediators—cytokines such as IL-1β 
and TNF-α—contribute to insulin resistance and alter glu-
cose utilization in patients with diabetes. Moreover, prod-
ucts released by periodontopathogens in periodontal tis-
sues enter the systemic circulation, triggering a cascade of 
inflammatory responses in distant organs, including the 
pancreas, thereby further worsening glycemic control 
(31).Studies confirm that the treatment of periodontitis 
through scaling and root planing has a positive effect on 
metabolic control and reduces systemic inflammatory re-
sponses in patients with diabetes. (Huihui Zhang et al.) 
(32) In patients with uncontrolled type 2 diabetes, hyper-
glycemia alters not only salivary secretion and buffering 
capacity (Kaushalya Indunil Dharmakeerthi et al.), but also 
increases glucose levels in gingival crevicular fluid (Faris 
Saleh A. Alqazlan et al.), creating an optimal environment 
for periodontopathogenic bacteria(33)(34)(35). Products 
released by microbes, such as lipopolysaccharides (LPS), 
activate neutrophils and lead to the recruitment of macro-
phages, B cells, and T cells. Macrophage-derived Prosta-
glandin E2 (PGE2) and the T and B cell–mediated in-
crease in Receptor Activator of Nuclear Factor-kappa B 
(RANK) stimulate osteoclasts, triggering destructive pro-
cesses in bone. 

Furthermore, PGE2 and neutrophil-induced matrix met-
alloproteinases (MMPs) contribute to the degradation of 
collagen fibers and the disruption of the junctional epithe-
lium (36). 

Patients with uncontrolled type 2 diabetes are at a signif-
icantly higher risk of developing periodontitis compared to 
those with well-controlled diabetes. The combination of 
stress and diabetes also affects salivary secretion (Hugo et 
al) and periodontitis health (Varshini, Rajasekar and Coe-
lho et al) (37)(38).  Stress, directly or indirectly, is one of 
the provoking factors in the development of oral diseases 
and as research shows there is a strong link between perio-
dontal stress and diabetes (39). Untreated periodontitis in 
turn leads to tooth loss and complete or partial edentulism 
develops (Sagana M). Studies by Ikimi et al. and Taboza et 
al. reveal that patients with diabetes exhibit a higher num-
ber of missing teeth and elevated glycemic levels compared 
to non-diabetic individuals. Furthermore, research indi-
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cates that complete edentulism is primarily observed in 
patients over the age of 60 (Emami et al.), and 55% of 
these patients are male (Hosseini et al.)(20) . 

 Salivary analysis in patients with type 2 diabetes has also 
shown a significantly higher presence of Streptococcus 
mutans in the oral cavity. Additionally, patient age and 
duration of diabetes were found to have a notable impact 
on the increase of Lactobacillus species. In patients with 
FBG > 200 mg/dL, salivary analysis revealed a lower pH 
level (Elkafri et al.)(26). Research shows that patients with 
uncontrolled type 2 diabetes exhibit poorer oral health 
conditions compared to healthy individuals, with stress 
acting as a contributing factor in the progression of these 
conditions (22)(40). 

In diabetes, the risk of caries spreading is also high, 
which is caused by the increase in glucose levels in saliva 
and changes in the oral microflora ( Puttaswamy et al)(26). 
Pacheco et al. studied the content of saliva and the amount 
of secretion in diabetic and healthy patients, as a result of 
which it was revealed that saliva secretion and calcium 
concentration are changed during type 2 diabetes, which 
affects the development and spread of caries (23). Untreat-
ed caries and periodontal diseases are provoking tooth 
loss, which has a negative impact on people's quality of life 
(22)(40) . 

Conclusion 
The interaction between psycho-emotional state and 

uncontrolled type 2 diabetes, along with the resulting 
physiological changes, contributes to alterations in the oral 
microbiota, salivary secretion, and oral pH levels. 
These changes promote the development of various oral 
diseases, and neglecting these conditions can lead to com-
plications associated with tooth loss. Functional, psycho-
logical and social barriers that develop after tooth loss 
have a negative impact on people's quality of life. Most 
patients are not aware of the relationship between general 
and oral health, and it is pivotal e to increase awareness of 
this problem. 
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