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ABSTRACT 

 Depression is one of the most common psychiatric disorders and the symptoms cause changes in 

someone's behaviour, leading to heavy drinking, eating junk food and smoking, factors that cause damage to the 

enamel of the teeth, resulting in cavities and tooth infections. The patient's lack of energy may interfere with the 

frequency of brushing and keeping up with dentist check-ups, leading to poor oral hygiene. We realized a small 

study included 40 participants, divided in two groups, 20 participants with depressive symptoms and 20 

participants without depressive symptoms. We observed that persons with depressive symptoms drink a 

significant amount of alcohol and smoke more cigarettes a day compared to the participants without depressive 

symptoms. Also, the examination of the oral cavity showed that the patients with depressive symptoms 

presented moderate gingival inflammation with bleeding upon probing in a higher proportion compared to the 

control group. Although the number of participants was small, there were clear indications that depressive 

symptoms are associated with poor oral hygiene, leading to negative effects over the periodontium and oral 

health status, thus leading to a more collaborative team with psychiatrists and dentists. 
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INTRODUCTION 

Major depressive disorder is one of 

the most common psychiatric disorders, 

which may cause severe impairments that 

interfere with or limit the ability to carry 

out life activities, including keeping up 

with dentist appointments and maintaining 

a good oral hygiene.(1) Depression is 

associated with the inhibition of mitogen-

induced lymphocyte hyperplasia and can 

lead to impaired immune cell number and 

function. This can determined a weakened 

immune system and the accumulation of 

pathogens. Along with immunological and 

behavioural components, neuroendocrine 

mechanisms, through the hypothalamic-

pituitary-adrenal (HPA) axis, can cause 

higher levels of salivary cortisol, leading 

to changes in the oral microbiome with 

consequences over the pathogenesis of 

dental diseases. Hypothalamic-pituitary-

adrenal cortex may suffer due to increased 

level of stress. (2,3) Thus, prolonged 

activation of this axis can have negative 

effects on the health of the individual and 

especially mental and oral health, which 

underlines the connection between mental 

disorders and  many organic diseases.(4,5) 

The Diagnostic and Statistical 

Manual of Mental Disorders (DSM) the 

fifth edition defines major depression 

disorder as presenting five or more of the 

following symptoms: depressed mood 

most of the day, nearly every day, as 

indicated by either subjective report or 

observed by others; diminished interest or 

pleasure in activities that once brought joy 

to the patient (also known as anhedonia); 

significant weight loss or weight gain; 

insomnia or hypersomnia; psychomotor 

agitation or lethargy; loss of energy; 

feelings of worthlessness or 
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excessive/inappropriate guilt; diminished 

ability to think or concentrate and 

recurrent suicidal ideation without a 

specific plan, or a suicide attempt or a 

specific plan for committing suicide. (6) 

According to the World Health 

Organisation (WHO) 4,4% of world's 

population suffers from depression, 

meaning that more than 264 million people 

worldwide carry this burden on their 

shoulders.(7)  In 2014, Eurostat reports 

showed that 7% of the European Union 

population was having chronic depression 

and that Ireland is the country with the 

highest number of people suffering from 

this disorder, that means 12%.(8)  

Romania, along with Bulgaria, 

Czech Republic and Cyprus, has reported 

one of the lowest percent of people 

diagnosed with depression, less than 4%
 

(8). However, we do not know the real 

number of people suffering from this 

disorder because, in Romania, the stigma 

around psychiatric pathology still exists, 

meaning that people hesitate to consult a 

psychiatrist or even recognize the fact that 

their mental state is not well. Depressive 

symptoms can affect anyone, but people 

over the age of 65 years old are more 

predisposed to develop this disorder. 

Mental health disorders, especially 

depression and anxiety may be associated 

with dental diseases, such as cavities, 

periodontitis or ulcerative gingivitis. The 

association is in fact a bi-directional 

relationship, meaning that depression, 

through multiple mechanism can lead to 

oral health problems, but the overall 

appearance of someone's teeth can 

influence the patient's perception about 

their image, causing low self-esteem and a 

tendency to isolate themselves and avoid 

social interactions, factors that can build 

up and lead to a depressive episode. 

 

MATERIAL AND METHODS 

We enrolled in the study 40 

participants, male and female, with the age 

between 18 and 65 years old, divided in 

two groups: 20 patients with recurrent 

depressive disorder, severe episode, 

according with the criteria of diagnostic of 

DSM the fifth edition and another control 

group, with 20 people without depressive 

symptoms. The aim of the study was to 

identify whether there is a relationship 

between depressive symptoms and the 

status of the teeth, whether depressive 

symptoms are associated with poor oral 

hygiene and the effects of depressive 

symptoms on the periodontium. The 

Hamilton Depression Scale 17 items was 

used to evaluate the severity of depressive 

symptoms. Only individuals who had 

depressive symptoms for more than 6 

months and the score on HAMD over 25 

points, without suicidal risk were included 

in the study. All the participants had to 

complete a questionnaire, in order to 

provide us information about their oral 

hygiene habits, after which they were 

given an oral clinical examination.  

The questions included were: 

” How would you describe the health of 

your teeth and gums?” 

” How important is your dental health to 

you?” 

” How often do you brush your teeth?” 

” When was the last time you visited the 

dentist?” 

” How often do you drink alcohol?” 

” How often do you smoke?”. 

Clinical oral examination was 

performed using the DMFS index to 

quantify the status of each tooth. This 

index describes the prevalence of dental 

caries by calculating the number of teeth 

with decayed surfaces, missing teeth 

surfaces due to carries and filled surfaces. 

The wisdom teeth were not included in this 

index due to their variable eruptions so the 

maximum possible value was 128. The 

higher the number, the higher the 

prevalence of dental carries.  

Regarding the status of the 

peridontium, the severity of gingivitis was 

used as a marker of disease progression. 

The Sillnes and Loe Index quantifies the 

severity of gingivitis by color, consistency 

and bleeding upon probing. The 
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circumference of the free gingival margin 

around each tooth is divided into four 

areas: the buccal margin, the mesial-buccal 

papilla, the lingual margin and the distal-

buccal papilla. To determine the firmness 

of the gingiva, it is used a WHO 

periodontal probe to press on the gingiva 

and to run along its margin. The score for 

each face of the gum is between 0 and 3. 

The scoring criteria are: 0-normal gingiva, 

1-mild (slight change in colour and slight 

oedema without bleeding upon probing), 

2-Moderate (Erythema with oedema that 

gives a glossy aspect to the gum with 

bleeding upon probing), 3-Severe 

(Redness and marked oedema. Tendency 

to bleed spontaneously and maybe some 

ulcerations). The values obtained from 

each tooth are added and divided by 4, 

giving us an index score per tooth. The 

general gingival score is obtained by 

adding all these dental scores and dividing 

by the number of teeth examined. A score 

of 0 indicates excellent gingival health, a 

score between 0.1-1 indicates good 

gingival health, a score between 1.1-2 

indicates fair gingival health and a score 

between 2.1-3 shows poor gingival health.  

 RESULTS  

In regard with the examination of 

the oral cavity, it was observed that the 

DMFS index did not show significant 

differences between the cases of patients 

with depressive symptoms compared to 

those without depressive symptoms, 

obtaining a p value of 0.48 when 

performing the standard t test.  

The Sillness and Loe index showed 

a score of 0.5, higher in patients with 

depression compared to those without 

depression. In the case of patients without 

depressive symptoms, an average value of 

1.2 was observed, which shows a mild 

inflammation of the gums. The patients 

with depressive symptoms presented an 

average value of 1.7 that shows moderate 

gingival inflammation with bleeding upon 

probing. 

In reference to the questionnaire 

completed by the patients, at the question: 

"How important is your dental health to 

you?" the proportion of those who 

responded that it was very important was 

higher in patients without depressive 

symptoms (80%) compared to those who 

had depressive symptoms (50%).  This 

suggests that there may be a relationship 

between depression and the neglect of oral 

hygiene.(table 1) It was found that 60% of 

the patients with depressive symptoms 

brushed their teeth irregularly, while in the 

control group it was observed that only 

35% had the same behaviour. In both 

groups it was observed that the individuals 

did not follow the standard 

recommendation to brush their teeth twice 

a day.(table 2) In the control group it was 

found that 35% followed the indications, 

compared to 10% from the other cohort.  

 

Table 1. Self-perception of oral health importance 

 

Oral health importance Persons with depressive 

symptoms 

Persons without depressive 

symptoms 

Not important at all 0 1 

Somewhat important 10 3 

Very important 10 16 

 

Table 2. Frequency of brushing 

 

Frequency of brushing Persons with depressive 

symptoms 

Persons without depressive 

symptoms 
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Occasionally/ 

Irregularly 

12 7 

Regularly 1 time per day 6 6 

 

Regularly twice per day 

2 7 

 

Regarding the frequency of the visits to dentist, in the study group of persons with 

depressive symptoms, only 40% of the patients had a dental check-up in the last year, while 

in the control group 90% of the participants had a dental check-up in the last year.(table 3)  
 

Table 3. Last visit to the dentist 

Last visit to the dentist Persons with depressive 

symptoms 

Persons without depressive 

symptoms 

In the past 3 months 0 1 

In the past 6 months 2 8 

In the past year 6 9 

More than a year ago 8 0 

More than 5 years ago 4 2 

 

 

Also, it has been observed that people with depressive symptoms consume alcohol in a 

higher proportion than those without depressive symptoms.(fig. 1) 

 

 
 

Fig. 1 Alcohol consumption of the persons from the study 

 

 It was also noted that people with depression smoke more cigarettes per day compared to 

those in the control group. The increased frequency of these habits suggests that depressive 

symptoms have a significant impact on behavioural changes. 
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 Fig 2.  Smoking frequency at the patients of the study 

 

 

Although the study conducted at 

the psychiatric hospital has included a 

small number of participants, it can be 

seen that depression leads to changes in 

behavior, modifying people's habits related 

to brushing and caring for oral hygiene. 

 

DISCUSSION 

In January 2021, Seon Rye Kim 

and Seoul Hee Nam conducted a study to 

show if there was a relationship between 

diagnosed depression and self-reported 

depression symptom with periodontitis. 

The criteria for inclusion in the study were 

age over 19 years and individuals who 

underwent periodontal examination. The 

study was conducted on 12689 individuals. 

Socio-demographic variables taken into 

account were: sex, age, marital status, 

level of education, region, type of housing, 

annual income, experience of basic 

livelihood protection, type of health 

insurance, private health insurance.(9) 

      Regarding socio-demographic 

variables and behavioural variables by 

periodontitis, it was found that the 

proportion of male with periodontitis 

(37.7%) was higher than female (25.3%). 

Individuals over 70 years old had the 

highest prevalence of periodontitis 

(47.9%).  Considering the behavioural 

variables, those with periodontitis have a 

tendency towards obesity, high stress 

level, are smoking, are unhealthy by 

subjective perception and have been 

diagnosed with depression. (8) 

      Regarding socio-demographic 

variables and behavioural variables by 

diagnosed depression it was observed a 

higher proportion of female (6.5%) 

diagnosed with depression than those of 

male. The proportion of people above 70 

years old diagnosed with depression was 

the highest (7.2%).  It has been observed 

that people with depression tend to live 

alone (8.9%), have a low level of 

education (7.4%), have a basic insurance 

(17.2%), earn less than 30.000 dollars per 

year (6.9%), and have no private health 

insurance (7.5%).(9) 

With reference to behavioural 

variables, those with self-reported 

depression show a tendency to sleep under 

eight hours per day, to be underweight, 

with high level of stress, currently smoke 

and drink under current one month. 

Notable differences were observed only in 

terms of age, marital status, level of 
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education, region, type of housing, private 

health insurance, health insurance 

coverage, household income, obesity, 

drinking and current smoking status and 

stress perception.(9) 

This study showed that diagnosed 

depression is associated with periodontitis. 

It was reported by Saletu et al. that 

psychological factors, including anxiety 

and depression, are associated with an 

increased rate of periodontitis and a 

decreased quality of life.  

Although the mechanism of this 

relationship is not well elucidated, there 

are some components that influence it. The 

first aspect is the behavioural one; a 

depressed person often has a poor diet, 

consuming foods rich in fat and sugar, has 

a lower rate of tooth brushing and has a 

hard time keeping up with dentist 

appointments, leading to a poorer oral 

hygiene (10). This changes in the usual 

routine of dental care may cause the 

multiplication of the pathogenic bacteria, 

leading to various oral diseases. (11) 

 Another aspect that needs to be 

highlighted is the association between 

depression and harmful behaviours such as 

drinking and smoking. (12) A systematic 

review and meta-analysis published in 

2020 revealed that one in five subjects 

diagnosed with major depressive disorder 

will develop at any point in their life an 

episode of alcohol use disorder. The 

prevalence was higher in males (36%). 

(13)  

Alcohol and sugars damage the 

teeth because they can temporarily weaken 

enamel. On the short term, this is not a 

problem because the saliva helps with the 

recovery by washing away the sugar from 

the dental surface.  However, when 

consuming multiple drinks within a short 

period, damaged enamel has no time to 

repair, leading to decay and other oral 

health problems. (14) Also, alcohol 

impairs neutrophil, macrophage, and T-

cell functions, increasing the chances of 

infections at this level.
 

The growth of bacteria in the oral 

cavity leads to periodontitis. Alcohol 

consumption increases the intake of sugar 

that nourishes and maintains these 

bacteria, such as Actinobacillus, 

Bacteroides forsythus, Porphyromonas 

gingivalis, Campylobacter rectus, 

Fusobacterium nucleatum, Prevotella 

intermedia, etc. This can lead to 

inflammation of the gums with the 

subsequent occurrence of bleeding and 

unpleasant breath. The progression of 

periodontitis can lead to loss of gingival 

tissue with loss of teeth. (15) 

Recent research has shown that 

alcohol consumption and oral health can 

have an even more serious impact on 

overall health, such as diabetes or 

premature birth.(16)  It is known that 

alcohol causes dehydration of the body 

and mucous membranes of the oral cavity. 

This can cause inflammation of the 

papillae with the accumulation of bacteria 

and dead cells leading to the appearance of 

a white film on the surface of the tongue 

(17). If salivary secretion is absent, 

bacteria and food particles are stored 

around the teeth and will not be cleaned 

effectively. Thus, breathing will be foul-

smelling and even black hairy tongue may 

appear. (15) 

It is observed an association 

between masochistic habits such as biting 

the lips or cheeks and increased level of 

stress. Also, the presence of traumatic 

ulcers, lichen planus was observed in the 

oral mucosa. (18,19) 

There is evidence that anxiety and 

depression contribute to the development 

of oral pathology through neuroendocrine 

mechanisms, via hypothalamic-pituitary-

adrenal (HPA) axis. In depression, most 

patients have elevated levels of plasma 

cortisol, therefore high level of salivary 

cortisol. (12, 20) Although the mechanism 

remains unknown, hypercortisolemia is 

believed to be the consequence of a 

decreased HPA responsiveness to 

glucocorticoid negative feedback. (21) 

A study conducted in 2011 tried to 

evidence if there is a correlation between 
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stress and periodontal disease. This study 

was performed on 47 patients, both women 

and men. Criteria for inclusion in the study 

were age between 30-55 years and the 

presence of over 20 teeth except the third 

molar. The patients were divided into two 

groups: the first group of 16 patients with 

chronic periodontitis and the second group 

of 31 patients with values over 149 on the 

social readjustment assessment scale.(22) 

The following clinical parameters were 

measured: plaque index (PI), gingival 

index (GI), probing depth (PD, using 

Williams graduated probe), periodontal 

disease index (PDI). The serum cortisol 

levels were measured from venous blood, 

collected between 9 and 11 o'clock. 

The results showed that in the first 

study group the mean stress scale value 

was 139.7± 98.6 and there was a 

significant correlation (p <0.05) between 

cortisol and plaque index, and between 

cortisol and periodontal disease index.  

The study found a positive relationship 

between stress and cortisol levels. (22) 

In the second study group it was 

observed that mean stress scale value was 

218± 51.2. Also, a positive correlation was 

revealed between stress and cortisol, 

between stress and clinical parameters, as 

well as between cortisol levels and clinical 

parameters.  

There was also a statistically 

significant correlation between cortisol 

levels and smoking (smoking was 

considered as an individual risk factor for 

stress). (22) 

A study conducted in Australia that 

included 66 adolescents with ages between 

14 and 18 years old found that oral 

microbiome composition, but not 

diversity, was associated with symptoms 

of anxiety and depression. The study found 

that participants with severe anxiety and 

high levels of cortisol had lower 

abundance of Actinomyces compared to 

participants with anxiety and normal level 

of cortisol. We know that Actinomyces 

spp. is normally found in the oral cavity of 

a healthy person, therefore we can say that 

a lower abundance may indicate a higher 

risk of developing an oral disease and that 

cortisol plays a major role in this process. 

(23) 

Also, one of the most important 

findings in this study with regards to 

anxiety and depression symptoms were 

positive associations with the abundance 

of the Spirochaetaceae family and a higher 

level of an undescribed Treponema taxon. 

Treponemes are strict anaerobes and 

represent a component of biofilms, binding 

to other oral bacterial species along with 

oral epithelial cells in the subgingival 

margins. Oral treponemes are unusual to 

find in the normal oral microbiome, so 

their presence may reflect a chronic, oral 

diseases such as periodontitis, acute 

necrotizing ulcerative gingivitis and 

endodontic infections. (24)  

Another study analysed the 

relationship between psychological factors 

and salivary flow rate and salivary cortisol 

levels in 21 individuals with clinical and 

histopathological diagnosis of oral lichen 

planus compared to 21 individuals without 

this diagnosis. Patients with oral lichen 

planus had higher anxiety and depression 

symptoms but no association was found 

between salivary flow rate or salivary 

cortisol and the severity of depression or 

anxiety.(25) This may seem usual at first, 

but a possible explanation is that in anxiety 

and depression, the chronic stress may lead 

to hypocortisolism, because the continuous 

activation of the HPA axis will eventually 

lead to neuroadaptation, thus a normal or 

lower level of plasmatic and salivary 

cortisol.  

The last component of the 

depression-dental health association that 

needs to be addressed is the role that 

inflammation plays in this relationship. 

Depression is often a comorbidity to 

systemic inflammatory conditions such as 

cardiovascular disease, inflammatory 

bowel disease or autoimmune diseases 

(26). The exact mechanisms remain 

unknown, but there are some theories that 

suggest that depression alone is often 
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associated with a low, but persistent 

inflammatory response. Studies have 

found a positive association between 

depression and high levels of pro 

inflammatory cytokines (IL-1, IL-6), 

tumour necrosis factor alpha (27), as well 

as high levels of C reactive protein. 

Through these markers, depression might 

cause a progression of periodontal 

infections in patients susceptible to 

periodontitis. 

Also, an important thing to 

highlight is that xerostomia is a common 

side effect of antidepressive medication. A 

reduced salivary flow, along with changes 

in the composition of the saliva may result 

in an exacerbation of periodontitis and 

other oral health disease. 

 

CONCLUSIONS 

Depression is one of the most 

common psychiatric disorders and 

according to the World Health 

Organization, 4.4% of the world's 

population suffers from this disorder. 

Immunologically, depression is associated 

with the inhibition of mitogen-induced 

lymphocyte hyperplasia, which can lead to 

a weakened immune system. In 

depression, there are behavioral changes 

related to personal hygiene, and together 

with the immunological and 

neuroendocrine mechanisms, can lead to 

periodontal diseases.(28)   

Multiple studies have shown a 

causal relationship between depression and 

oral diseases. A study released in 2021 

showed that depression is associated with 

the onset of periodontitis and that the rate 

of depression is higher among people over 

the age of 70. Another study published in 

2020 showed that there is a link between 

smoking and alcohol consumption and 

depression. Alcohol and smoking weaken 

enamel and alcohol, because of the sugar 

that it contains, nourishes and supports 

bacterial growth such as Actinobacillus, 

Bacteroides forsythus, Campylobacter 

rectus, Prevotella intermedia, factors that 

lead to periodontitis.   

In 2011, a study conducted on 47 

patients with periodontitis showed that 

there was a positive relationship between 

high levels of stress and cortisol and 

periodontal disease, as well as between 

levels of cortisol and smoking. A study 

performed in Australia found that the 

composition of the oral microbiome 

changes with the presence of anxiety and 

depression. It has been observed that in 

those with severe anxiety there is an 

increased level of cortisol and a lower 

abundance of Actinomyces, a bacterium 

that is normally found in the oral 

microbiome. A small amount of it may 

indicate a higher risk of developing a 

periodontal disease. There has also been 

noticed a high level of Spirochetaceae and 

Treponeme, pathogens that are not 

normally found in the oral cavity. 

This study, even it had some limits 

regarding the number of participants, 

demonstrated that people with depression, 

tend to care less about their oral hygiene, 

the frequency of brushing and the number 

of dentist appointments being lower in 

comparison with the control group. 

Therefore, a better collaboration between 

psychiatrist and dentist will ensure an 

adequate and more focused medical care 

for people, especially for those with 

mental disorders. 
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