
SUMMARY
Patients with schizophrenia, especially during period of their 

hospitalization, are likely to constitute a high-risk group of individuals with 
respect to prevalence of oral diseases. Several factors are mentioned in the 
manuscript that may contribute to the finding of increased prevalence of oral 
diseases in patients with schizophrenia. Unfortunately, some of these can 
be attributed to dental profession; these patients are sometimes deprived of 
dental service as they cannot afford the treatment due to its cost and they 
are even neglected sometimes by dental professionals. The idea of providing 
oral health care in the environment of specialized health care institutions, 
such as psychiatric hospitals, during periods of hospitalization, is especially 
emphasized.
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Introduction

Mental health is an integral part of general health1. 
However, it is considered that over 450 million people 
worldwide suffer from some form of psychiatric 
disorders2, and schizophrenia is among the most 
frequent3-5. Psychiatric patients are often neglected by 
the society, probably because of ignorance, fear, stigma, 
misconceptions and negative attitudes. However, these 
persons are of even more concern for the society because 
there is a loss of productivity due to their disability and an 
increased health care cost, and burden to the government, 
their families, and society in general6.

Oral health is an integral part of health care7. 
Psychiatric patients, especially during period of their 
hospitalization, are likely to constitute a high-risk group of 
individuals with respect to prevalence of oral diseases and 
may require special attention8. Factors such as the nature 
of psychiatric disorders, length of stay and oral-side effects 
of psychotropic drugs have been noted as contributors to 
poor oral health among institutionalized chronic psychiatric 
patients9. In addition, unhealthy behaviours, such as 
smoking cigarettes, alcohol consumption and illicit drug 
use have been linked to psychiatric disorders10.

Oral health is especially influenced by caries and 
periodontal disease7. Caries is multi-causal infectious 

disease directly dependent on nutrition. It is the end result 
of complex mutual impact of tri main factors: the host 
(characteristics of tooth enamel and saliva), the cause 
(oral biofilm), and the environment (food and dietary 
habits)11. Periodontal disease is a complex disorder of all 
periodontal tissues (gingiva, alveolar bone, periodontium 
and dental cement), and it is irreversible if affects all the 
periodontal tissues7. The mutual causal factor of both, 
caries and periodontal disease, is dental plaque12-14, and 
the end result of both is tooth loss7.

Recent studies, done elsewhere, pointed to the 
increased prevalence of caries and periodontal disease 
in psychiatric patients compared to mentally healthy 
individuals3,4,6,15-30. There are several reasons for this 
finding20,25: (1) the primary illness lessens motivation 
for oral care, sometimes even reducing capability for 
use the adequate technique of tooth-brushing; (2) some 
antipsychotics have oral side-effects, such as xerostomia; 
(3) possibilities for regular dental visits are reduced; and 
(4) dentists are not especially trained to take care of this 
category of patients.

The aim of this report is to review already published 
data on psychiatric patients, especially those with 
schizophrenia, and to evaluate problems with their oral 
health care, pointing to possible solutions of improving it.
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of schizophrenia aetiology, probably because of the 
heterogeneity of the disease38.

Clinical Characteristics of Schizophrenia
Schizophrenia is usually manifested through 2 

clinical entities: acute and chronic syndrome. Acute 
syndrome is basically a syndrome with clinical features 
that are related to positive symptoms of schizophrenia, 
and which include: hallucinations, delusions of 
persecution, social deprivation, degradation of operation 
efficiency and misinterpretation of social relationships 
(delusion). However, occasionally schizophrenic 
syndrome is characterized by phenomena called negative 
symptoms, and they include: inactivity, social withdrawal, 
lack of energy, impaired thinking and emotional numbness 
(apathy)34. One of 10 patients with schizophrenia commits 
and every third attempts suicide. The life expectancy of a 
person with schizophrenia is significantly shorter than in 
the general population31.

Classification of Schizophrenia
In recent decades, pathognomonic signs and 

symptoms were systematized in precise diagnostic criteria 
for the classification of diseases, which are currently valid 
through 10th Revision of the International Classification of 
Diseases (ICD-10)39 and the 4th edition of the Diagnostic 
and Statistical Manual of Mental Disorders of the 
American Psychiatric Association (DSM-IV)40.

Under the current ICD-10, schizophrenia is marked 
as F20, it’s different clinical forms (F20.0 - F20.9) 
being as follow: paranoid schizophrenia, hebephrenic 
schizophrenia, catatonic schizophrenia, undifferentiated 
schizophrenia, post-schizophrenic depression, residual 
schizophrenia, simple schizophrenia, and other 
unspecified schizophrenia39.

Treatment of Schizophrenia
The main objectives of the treatment of 

schizophrenia are to reduce the number, duration 
and severity of episodes of the disorder, to reduce 
overall morbidity and mortality, and to improve social 
functioning, independence and quality of life to a greater 
extent. The therapeutic plan is formulated after the initial 
assessment. The goals and strategies in the treatment 
depend on the stage of the disorder and its severity31.

Once the diagnosis of schizophrenia has been 
made, or just suspicion of it, it is necessary to hospitalize 
the patient till additional clinical studies confirm the 
diagnosis. Hospitalization should also be implemented 
if the disease worsens or similar signs appear (strong 
psychomotor anxiety, aggressive behaviour, side-effects of 
medication, suicidal tendencies etc.)34.

Today, schizophrenia is mainly treated by 
antipsychotics. The essence of the efficacy of 
antipsychotics is based on their antagonistic effect 
at dopaminergic receptors, both postsynaptic and 

Schizophrenia

Schizophrenia is a chronic mental disorder 
with exacerbations and remissions, characterized by 
disintegration of thought processes and of emotional 
responsiveness, which leads to social and occupational 
disability of patients. Therefore, it is a burden for both, the 
patient’s family and the community, and it is the disease 
of great public health importance. The World Health 
Organization (WHO) designated schizophrenia as one 
of the 10 most common diseases that contribute to the 
overall burden of world population31.

Epidemiology of Schizophrenia
Schizophrenia is a relatively common psychotic 

disorder32. Epidemiological studies show that prevalence 
of schizophrenia is approximately the same in all parts of 
the world33. It occurs in 1% of general population and is 
one of the leading causes of disability in people between 
15 and 44 years of age, which means at a time when the 
greatest personal development and individual productivity 
is expected31. The annual incidence of schizophrenia 
ranges from 0.16 to 0.28 per   1 000 inhabitants. The 
prevalence is 4 000 to 5 000 per million, or about 1.1% for 
men and 1.9% for womens34. The prevalence, morbidity 
and severity of clinical symptoms were higher in urban 
and industrialized areas compared to rurals33,35. Also, the 
prevalence is higher in lower socio-economic levels, but 
the incidence is equal in all socio-economic classes35. 
However, the incidence of the disease is higher among 
single people, which can be a result of the disease or 
illness precursors to social functioning33.

It is believed that because of chronic course of the 
disease nearly half of patients in mental hospitals are from 
category of schizophrenia36. Until thirty years ago, about 
50% of the total bed fond in psychiatric institutions of 
the Republic of Serbia belonged to the people suffering 
from schizophrenia. Today that number is half lower, but 
is still quite high despite the use of modern methods of 
treatment34. Data on hospital morbidity in the Republic 
of Serbia, in the period from 2007 to 2011, show that 
the number of hospitalized patients only diagnosed with 
schizophrenia increased from 4 434 in 2007 to 5 152 in 
2011 (16%)31. 

Aetiology of Schizophrenia
Potential causes of schizophrenia are not sufficiently 

clear and there is no a single cause, but it seems that 
schizophrenia is the result of a complex interaction of 
genetic, biological, psychological and social factors31. 
Studies of schizophrenia aetiology are focused on 
neurobiological processes, considering a change in 
gene expression, neuro-immunological background or 
toxic brain damage (prenatal and postnatal)37. However, 
there is no convincing evidence of any specific theory 
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because medications, unhealthy habits and diet can affect 
it. Also, there is a clear link between oral health and 
quality of life, because oral health affects diet, speech, 
self-esteem and emotional condition42. Thus, oral health 
should not be separated from mental health41.

Local diseases that have the greatest impact on oral 
health are caries and periodontal disease7. As previously 
said, caries and periodontal disease have a common major 
aetiological factor, and that is dental plaque12-14. Dental 
plaque is described as organic, bacterial, colourless and 
opalescent soft plaque that accumulates on the teeth, 
but also in other places in the oral cavity in the form 
of biofilm43. Concerning pathogenic mechanism of 
caries, bacteria use complex carbohydrates from dental 
plaque for their own metabolism, and as a final product 
the obtained acids increase pH in the oral cavity. In this 
environment the process of demineralization overcomes 
the remineralization process, which leads to a distortion 
of the mineral component of enamel (ions Ca2 + and 
PO4 3- diffuse from the tooth enamel), and this leads to 
cavitation, causing initial carious lesion44. Concerning 
pathogenesis of periodontal disease, microorganisms 
destroy a collagen fibres, which leads to apical migration 
of the attached epithelium and deepens the gingival sulcus 
to form periodontal pocket45. The final stage of both oral 
diseases (dental caries and periodontal disease) is the loss 
of the tooth7.

Psychiatrically ill persons being hospitalized in 
psychiatric institutions for a long period of time express 
an increased prevalence of oral diseases4,5,17,29,46-53. It 
is reasonable to say that psychiatric patients who were 
hospitalized for a long time represent a high-risk group for 
the development of oral diseases comparing to mentally 
healthy persons47. In addition, negative symptoms of the 
underlying disease (schizophrenia), such as apathy or 
inability for initiation and maintaining behaviour that 
is objective-driven, contribute to inadequate oral health 
status because they reduce ability and motivation of 
patients to maintain oral hygiene54. Moreover, cognitive 
defects in people with schizophrenia, like poor memory 
and decrease of attention, reduce their ability to recognize 
problems of their own oral health and needs for regular 
and proper oral hygiene practice55.

Drugs used to treat psychiatric disorders can 
contribute to negative effects in the oral cavity, such 
as xerostomia, which leads to the progression of 
periodontal disease and increased destruction of teeth56,57. 
Psychotropic drugs, in particular, can cause hypofunction 
of salivary glands58 and formed hypo-salivation, which 
consequently reduces self-cleaning activity of the oral 
cavity, leading to an increased accumulation of dental 
plaque on marginal gingival area43. As schizophrenia 
is predominantly a chronic disease, drug therapy takes 
a long period of time, so the probability of negative 
impact on oral health is consequently bigger55. Studies 
have shown that psychiatric patients usually take a large 

presynaptic34. There are many antipsychotic drugs, 
which are divided into antipsychotics of first and second 
generation. This division was based on the presence or 
absence of extrapyramidal symptoms, but also on other 
aspects of drugs (receptor profile, neurophysiological 
effects, therapeutic profile and the profile of adverse 
effects). Serbia has registered a large number of first-
generation antipsychotics, such as chlorpromazine, 
fluphenazine, haloperidol, levomepromazine, sulpiride 
and zuclopenthixol. Drugs of this generation have a high 
affinity to dopamine D2 receptors, and consequently all 
lead to extrapyramidal symptoms and have a significant 
risk of tardive dyskinesia. Some are effective in the 
treatment of positive psychotic symptoms, whereas 
their efficiency in the treatment of negative symptoms 
is less pronounced. As far as the second-generation 
antipsychotics are concerned, in Serbia are registered 
clozapine, risperidone, olanzapine, sertindole, quetiapine, 
ziprasidone, amisulpride and paliperidone31. After 
application of these antipsychotics neurotransmitter 
activity is better balanced, as they do not act only on 
dopaminergic D2 receptor system34.

Unfortunately, in addition to their positive 
therapeutic effects, antipsychotics cause a range of side-
effects. It is assumed that the blockade of the mesolimbic 
dopaminergic receptors road is important for antipsychotic 
effect, while blockade of nigrostriatal dopaminergic 
receptors is responsible for extrapyramidal manifestations. 
In the second-generation of antipsychotics, mechanism 
of action is associated with high affinity for serotonin 
2a receptor antagonist and modulation of dopaminergic 
activity34.

Apart from antipsychotics, patients with 
schizophrenia are given other groups of drugs in 
order to eliminate or minimize the side-effects of 
antipsychotics. The use of antidepressants in the treatment 
of schizophrenia is particularly suitable when there are 
severe depressive, even catatonic symptoms. If the level 
of anxiety is high, anxiolytics (benzodiazepines) should be 
added34.

Among the adverse effects to antipsychotics, 
particularly interesting is possible pharmacological 
Parkinsonism, which is accompanied by muscle rigor, 
dyskinesia and vegetative disturbances. In the case 
of the aforementioned effects, drugs of choice are 
antiparkinsonian drugs. Also, people with schizophrenia 
often have sleep disorders in the form of insomnia; 
therefore, if necessary, hypnotics and sedatives might be 
introduced34.

Oral Health and Schizophrenia

Oral health has a significant part in the mental 
health41. Oral health is a reflection of the general health, 
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and clinical signs of inflammation73. Previous studies of 
psychiatric patients’ oral health have shown that persons 
suffering from psychiatric illness smoke cigarettes more 
often and in greater extent comparing to mentally healthy 
persons17,59,68,76,77. Moreover, schizophrenic patients 
often consume alcohol78, which increases number of 
their hospitalizations and severity of symptoms of the 
underlying (psychiatric) disease80,81. On the other hand, 
alcohol abuse can “mask” symptoms of the psychotic 
illness up to several years a fact that unnecessarily 
postpones the beginning of therapy82,83. Studies on oral 
health of alcohol abusers showed greater incidence of 
caries84 and periodontal disease85 compared to persons not 
consuming alcohol.

Studies also show an increased representation 
of narcotics’ abuse among hospitalized psychiatric 
patients86,87, including schizophrenic patients as 
well88,89. Moreover, there are numerous studies 
showing that cannabis use may be one of the causes of 
schizophrenia90,91. In the United States, over 50% of 
schizophrenic patients are addicted to cocaine, and 40% of 
them are addicted to cannabis92. Finally, it is interesting 
that previous studies show an increased prevalence of 
periodontal disease in individuals who enjoy narcotics, 
such as cocaine and ecstasy93,94.

It is known that there is a close connection between 
the general health of the organism and the health of 
oral mucosa, which is especially evident in cases of 
psychosomatic disorders and psychiatric illness, which 
include schizophrenia. In the oral cavity of these patients, 
in addition to tooth decay and periodontal disease, several 
other changes may occur, such as: the ulcer-necrotic 
gingivitis, recurrent oral ulcers, lichen planus, geographic 
tongue, secondary infections, as well as changes that 
accompany the side-effects of drugs95. In schizophrenic 
patients a self-injury of oral soft tissues can sometimes 
be noticed, as well as attrition or abrasion of teeth (due to 
manic behaviour), temporomandibular joint dysfunction, 
bruxism, hyper-salivation, chronic oro-facial pain 
syndrome, infections of oral tissues and other3,6,18,76,95,96. 
All this strengthens the need for much better dental health 
control of persons with psychiatric diseases, including 
schizophrenia. This could be achieved in the society, but 
even more in the environment of specialized health care 
institutions, such as psychiatric hospitals.

Conclusion

Many studies established that oral diseases, 
especially caries and periodontal disease, are much more 
prevalent in patients with schizophrenia than in healthy 
individuals. Factors such as the nature of psychiatric 
disorders, length of hospital treatment and oral-side 
effects of psychotropic drugs may considerably contribute 

number of psychiatric drugs3,5,20,46,59,60. It is of special 
interest that certain drugs reduce salivation, in other 
words cause xerostomia, which is confirmed by numerous 
studies61-63. This effect is especially provoked by drugs 
belonging to the first generation of antipsychotics64-65, 
antiparkinsonian drugs and benzodiazepines66. In order 
to reduce the subjective symptom of xerostomia, people 
increasingly use chewing gums, but they also consume 
sweets and beverages with a high concentration of 
carbohydrates54,67, directly increasing the prevalence of 
oral diseases17,27.

Dental treatment of psychiatric patients is not an easy 
task, primarily because they avoid regular visits to dental 
offices and neglect maintaining adequate oral hygiene. 
Even more, psychiatric patients are often incapable to 
establish true cooperation, scared of dental interventions 
and have financial hardship68,69. In most trials, psychiatric 
patients last visited a dentist for more than one year 
previously17,46,59,68,70,71, and the main quoted reason 
was fear of dental interventions17,71. When it comes to 
oral hygiene of psychiatric patients, most studies point 
out that they irregularly maintain oral hygiene during 
hospitalization4,6,17,19,27,46,48,59,60,71,72, not apply proper 
brushing technique27,59, and do not usually have oral 
hygiene aids68.

Psychosocial factors and stress are associated with 
the progression of periodontal disease. A significant 
correlation between some psychosocial factors and 
chronic periodontal disease was found. Psychosocial 
factors, stress at work, depression, unemployment or 
negative life events are well known risk factors for 
periodontal destruction73. There are several possible 
explanations of the role of stress in the pathogenesis of 
periodontal disease; for example, stress causes depression 
of the immune response by cortisol release, which 
provides an opportunity for bacteria to invade tissue73; 
stress may cause activation of autonomic nervous system 
and secretion of adrenaline and noradrenaline, which 
in turn trigger prostaglandins, who mediate periodontal 
tissue destruction. In addition, stress can cause adverse 
changes in behaviour and developing of bad habits, such 
as smoking, neglecting oral hygiene and irregular visits to 
the dentist, what would be the indirect role of stress73.

Numerous studies have shown a clear connection 
between smoking and periodontal disease. Bad habits 
such as cigarette smoking and alcohol consumption 
not only increase the incidence of periodontal disease, 
but increase the risk of oral cancer as well74,75. It has 
been shown that the risk for periodontal disease is 
growing from 2.5 to 7 times in smokers compared to 
non-smokers73. Smokers have a more severe form of 
the disease and less successful response to conservative 
and surgical periodontal therapy. However, smokers 
are clinically less prone to gingival inflammation and 
bleeding. This can be explained by vasoconstriction 
caused by nicotine, which reduces blood flow, oedema 
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to poor oral health among patients with schizophrenia. 
That is why oral health care is especially important for 
this category of psychiatric patients.

However, dental treatment of patients with 
schizophrenia is not an easy task, primarily because 
they avoid regular visits to dental offices and neglect 
maintaining adequate oral hygiene. There are several 
factors that contribute to the finding of increased 
prevalence of oral diseases in patients with schizophrenia. 
Unfortunately, some of these can be attribute to dental 
profession; these patients are sometimes deprived of 
dental service because they cannot afford the treatment 
due to its cost and they are even neglected, sometimes, by 
dental professionals. It is an impression that oral health 
care could especially easily be done during periods of 
hospitalization, in the environment of specialized health 
care institutions, such as psychiatric hospitals.

References

1. World Health Organization. Promoting mental health: 
concepts, emerging evidence, practice. Geneva: World 
Health Organization; 2005.

2. World Health Organization. Investing in mental health: 
Evidence for action. Geneva: World Health Organization; 
2003.

3. Morales-Chavez MC, Rueda-Delgado YM, Pena-Orozco 
DA. Prevalence of bucco-dental pathologies in patients with 
psychiatric disorders. J Clin Exp Dent, 2014; 6(1):7-11.

4. Bernaud-Gounot V, Kovess-Masfety, Perrus C, Trohei G, 
Richard F. Oral health status and treatment needs among 
psychiatric inpatients in Rennes, France: a cross-sectional 
study. BMC Psychiatry, 2013; 13:227.

5. Velasco-Ortega E, Segura-Egea JJ, Cordoba-Arenas S, 
Jimenez-Guerra A, Monsalve-Guil L, Lopez-Lopez J. A 
comparison of the dental status and treatment needs of older 
adults with and without mental illness in Sevilla, Spain. Med 
Oral Patol Oral Cir Bucal, 2013; 18(1):e71-75.

6. Rekha R, Hiremath SS, Bharath S. Oral health status and 
treatment requirements of hospitalized psychiatric patients 
in Bangalore city: a comparative study. J Ind Soc Pedod 
Prev Dent, 2002; 20:63-67.

7. Cormac I, Jenkins P. Understanding the importance of 
oral health in psychiatric patients. Advances in Psychiatric 
Treatment, 1990; (5):53-60.

8. Kilborne AM, Horvitz-Lennon M, Post EP, McCarthy JF, 
Cruz M, Welsh D, et al. Oral health in  V e t e r a n s 
Affairs patients diagnosed with serious mental illness. J 
Public Health Dent, 2007; 67:42-48.

9. Shaban A, Flisher AJ. The association between 
psychopathology and substance use in young people: A 
review of the literature. Journal of Psychoactive Drugs, 
2010; 42(1):37-47.

10. Rai B. Oral health in patients with mental illness. Int Dent 
Sci, 2008; 6:1-7.

11. Beloica D, et al. Paediatric Dentistry. Belgrade:Elit-Medica, 
2000. (in Serb) 



20   Vladan Đorđević et al. Balk J Dent Med, Vol 20, 2016

51. Sjögren R, Nordström G. Oral health status of psychiatric 
patients. Journal of Clinic Nursing, 2000; 9(4):632-638.

52. Chu KY, Yang NP, Chou P, Chiu HJ, Chi LY. Comparison 
of oral health between inpatients with schizophrenia and 
disabled people or the general population. Journal of the 
Formosan Medical Association, 2012; 111:214-219.

53. Shetty S, Bose A. Schizophrenia and periodontal disease: An 
oro-neural connection? A cross-sectional epidemiological 
study. Journal of Indian Society of Periodontology, 2014; 
18(1):69-73.

54. Friendlander AH, Liberman RP. Oral health care for the 
patients with schizophrenia. Spec Care Dentist, 1991; 
11(5):179-183.

55. Jovanović S, Gajić I. Oral health in individuals with 
psychotic disorders. Stom Glas S, 2008; 55:180-187.  
(in Serb)

56. Friendlander AH, Norman DC. Late-life depression: 
psychopathology, medical interventions, and dental 
implications. Oral Surgery, Oral Medicine, Oral Pathology, 
Oral Radiology and Endodontics, 2002; 94:404-412.

57. Arthur H, Friedlander DD, Stephen R, Marder MD. 
The psychopathology, medical management and dental 
implication of schizophrenia. J Am Dent Assoc, 2002; 
133:603-610.

58. Sreebny LM, Banoczy J, Baum BJ, Edgar WM, Esptein JB, 
Fox PC, Lamas M. Saliva: its role in health and disease. Int 
Dent J, 1992; 42:291-304.

59. Jovanović S, Milovanović SD, Gajić I, Mandić J, Latas M, 
Janković Lj. Oral health status of psychiatric in-patients in 
Serbia and implications for their dental care. Croat Med J, 
2010; 51:443-450.

60. Tani H, Uchida H, Suzuki T, Shibuya Y, Shimanuki H, 
Watanabe K, et al. Dental conditions in inpatients with 
schizophrenia: a large-scale multi-site survey. BMC Oral 
Health, 2012; 12:32.

61. Clark DB. Dental care for the patient with bipolar disorders. 
J Can Dent Assoc, 2003; 69(1):20-24.

62. Morio KA, Marshall TA, Qian F, Morgan TA. 
Comparing diet, oral hygiene and caries status of adult 
methamphetamine users and nonusers: a pilot study. J Am 
Dent Assoc, 2008; 139:171-176.

63. Kossioni AM, Kossionis GE, Polychronopoulou A. Variation 
in oral health parameters between older people with 
and without mental disorders. Spec Care Dentist, 2013; 
33(5):232-238.

64. Thomas A, Lavrentzou E, Karouzos C, Kontis C. Factors 
which influence the oral condition of chronic schizophrenia 
patients. Spec Care Dentist, 1996; 16(2):84-86.

65. Hede B. Oral health in Danish hospitalized psychiatric 
patients. Community Dentistry and Oral Epidemiology, 
1995; 23(1):44-48.

66. Barnes GP, Allen EH, Parker WA, Lyon TC, Armentrout W, 
Cole JS. Dental treatment needs among hospitalized adult 
mental patients. Spec Care Dent, 1988; 8:173-177.

67. Matevosyan NR. Oral health of adults with serious mental 
illness: a review. Community Ment Health J, 2010; 46:553-562.

68. Stevens T, Spoors J, Hale R, Bembridge H. Perceived 
oral health needs in psychiatric in-patients:  impact of a 
dedicated dental clinic. The Psychiatrist, 2010; 34:518-521.

30. Velasco E, Bullon P. Periodontal status and treatment needs 
among Spanish hospitalized psychiatric patients. Spec Care 
in Dentist, 1999; 19(6):254-258.

31. Ministry of Health, Serbia. National guideline of good clinical 
practice for diagnostics and theraphy of schizophrenia.  
Available from: http://www.batut.org.rs/download/aktuelno/
klinicka%20praksa/Shizofrenija.ppd (in Serb).

32. Kučukalić A, et al. Guideline for therapy of schizophrenia. 
Sarajevo, Bosnia and Herzegovina; 2006. (in Bosnian).

33. Sadock BJ, Sadock VA. Kaplan and Sadock’s comprehensive 
textbook of psychiatry - 9th edition. Lippincott Williams and 
Williams, 2009.

34. Đukić Dejanović S. Psychiatry. Kragujevac: University of 
Kragujevac; 2006. (in Serb)

35. DimićPotić J. Basics of Psychiatry for Dental Medical 
Students. Belgrade: Zavod za udžbenike i nastavna sredstva, 
2000. (in Serb).

36. Marić J. Clinical Psychiatry. Belgrade: Megraf; 2005.  
(in Serb)

37. Yang J, Chen T, Sun L, et al. Potential metabolite markers in 
schizophrenia. Mol Psychiatry, 2013; 18 (1):67-78.

38. Tandon R, Nasrallah HA, Keshavan MS. Schizophrenia 
“just a fact”. Fourth clinical features and conceptualization. 
Schizophr Res, 2009; 110(1-3):1-23.

39. World Health Organization. International statistical 
classification of diseases and related health problems -  
10th revision. 2010.

40. American Psychiatric Association. Diagnostic and statistical 
manual of mental disorders (DSM IV). Text revision 4th ed. 
Washington, D.C. American Psychiatric Press, Inc. 2000.

41. Griffiths J, Jones V, Leeman I, Lewis D, Patel K, Wilson K, 
Blankenstein R. Oral health care for people with mental health 
problems-guidelines and recommendations. British Society 
for Disability and Oral Health Work Group, 2000; 1-20.

42. Evans CA, Kleinman DV. The surgeon general report 
on America’s oral health. J Am Dent Assoc, 2000; 
131(12):1721-1728.

43. Nikolić Jakoba N. Characterisation of Toxic Activity of 
Aggregatibacter Actinomycetemcomitans. Belgrade: PhD 
Thesis; 2012. (in Serb)

44. Selwitz RH, Ismail AI, Pitts NB. Dental caries. Lancet, 2007; 
369:51-59.

45. Đajić D, et al. Atlas of Mouth Diseases and Periodontology. 
Belgrade: ElitaMedica; 2001. (in Serb)

46. Kossioni AE, Kossionis GE, Polychronopoulou A. Oral 
health status of elderly hospitalized psychiatric patients. 
Gerodontology, 2012; 29:272-283.

47. Jyoti B, Muneeshwar PD, Srivastava R, Singh AR, Kiran 
M, Simlai J. Oral health status and treatment needs of 
psychiatric inpatients in Ranchi, India. JIAOMR, 2012; 
24(3):177-181.

48. Farhadmoillashahi L, Lashkaripour K, Bakhshani 
NM, Faghihinia M. Dental health status in hospitalized 
psychiatric patients in Sistan and Baluchestan province, 
Iran. Health Scope, 2014; 3(4):e21626.

49. Thomas A, Lavrentzou E, Karouzos C, Kontis C. Factors 
that influence the oral condition of chronic schizophrenia 
patients. Spec Care Dentist, 1996; 16(2):84-86.

50. Nikfarjam M, Parvin N. Oral health status in three long term care 
units of schizophrenic patients in Chaharmahal-Bakhtiatiprovice, 
Iran. Iran Red Cres Med, 2013; 15(4):371-372.



Balk J Dent Med, Vol 20, 2016 Schizophrenia and Oral Health  21

84. World Health Organization. World Health Report: reducing 
risks, promoting healthy life. Geneva: World Health 
Organization. 2002.

85. Enberg N, Wolf J, Ainamo A, Alho H, et al. Dental diseases 
and loss of teeth in a group of Finnish alcoholics: a 
radiological study. Acta Odontol Scand, 2001; 59:341-347.

86. Cantwell R, Brewin I, Glazebrook C, et al. Prevalence of 
substance misuse in first-episode psychosis. Br J Psychiatry, 
1999; 174:150-153.

87. Katz G, Durst R, Shufman E, Bar-Hamburger R, Grunhaus 
L. Substance abuse in hospitalized psychiatric patients. 
IMAJ, 2008; 10:672-675.

88. Swartz MS, Wagner HR, Swanson JW, et al. Substance use 
and psychosocial functioning in schizophrenia among new 
enrolees in the NIMH CATIE study. Psychiatr Serv, 2006; 
57(8):1110-1116.

89. Fowler IL, Carr VJ, Carter NJ, Levin TJ. Patterns of current 
and lifetime substance use in schizophrenia. Shizophr Bull, 
1998; 24(3):443-455.

90. McGrath J, Welham J, Scott J, Varghese D, Degenhardt L, 
Hayatbakhsh MR, Alati R, Williams GR, Bor W, Najman JM. 
Association between cannabis use and psychosis-related 
outcomes using sibling pair analysis in a cohort of young 
adults. Archives of General Psychiatry, 2010; 67:440-447.

91. Veling W, Mackenbach JP, van Os J, Hoek HW. Cannabis 
use and genetic predisposition for schizophrenia: a case-
control study. Psychological Medicine, 2008; 38:1251-1256.

92. Chambers RA, Krystal JH, Self DW. A neurobiological basis 
for substance abuse comorbidity in schizophrenia. Biol 
Psychiatry, 2001; 50:71-83.

93. Brand HS, Gonggrijp S, Blanksma CJ. Cocaine and oral 
health. Br Dent J, 2008; 204:365-369.

94. Brand HS, Dun SN, Nieeuw Amerongen AV. Ecstasy 
(MDMA) and oral health. Br Dent J, 2008; 204:77-81.

95. Janković Lj, et al. Oral Medicine: practicum. Belgrade: 
Zavod za udžbenike i nastavna sredstva. 2007. (in Serb)

96. Dangore-Khasbage S, Khairkar PH, Degwekar SS, 
Bhowate RR, Bhake AS, Singh A, Lohe VK. Prevalence 
of oral mucosal disorders in institutionalized and non-
institutionalized psychiatric patients: a study from AVBR 
hospital in central India. Journal of Oral Science, 2012; 
54(1):85-91.

Corresponding Author:

Vladan Djordjevic 
Clinic for Psychiatric Disorders “Dr Laza Lazarević” 
Medical Clinical Centre 
Belgrade 
Serbia 
E-mail: drvladandjordjevic@gmail.com

69. Bardow A, Nyvad B, Nauntofte B. Relationships between 
medication intake, complaints of dry mouth, salivary flow 
rate and composition, and the rate of tooth demineralization 
in situ. Arch Oral Biol, 2001; 46:413-423.

70. Janardhanan T, Cohen CI, Kim S, Rizvi BF. Dental care and 
associated factors among older adults with schizophrenia. 
JADA, 2011; 142(1):57-65.

71. Mirza I, Day R, Phelan M, Wulff-Cochrane V. Oral health 
of psychiatric in-patients: a point prevalence survey of an 
inner-city hospital. Psychiatric Bulletin, 2001; 25:143-145.

72. Shah VR, Jain P, Patel N. Oral health of psychiatric patients: 
A cross-sectional comparison study. Dent Res J (Isfahan), 
2012; 9(2):209-214.

73. Aurer A. Risk factors of systematic diseases and 
periodontitis. Medix, 2003; 50:117-118.

74. Angelillo IF, Grasso GM, Sagliocco G. Dental health in 
a group of drug addicts in Italy. Community Dentistry and 
Oral Epidemiology, 1991; 19(1):36-37.

75. Harris CK, Warnakulasuriya KAAS, Johnson NW. Oral 
and dental health in alcohol misusers. Community Dental 
Health, 1996; 13:199-203.

76. Znegin AZ, Yanik K, Celenk P, Unal-Erzurumlu Z, Yilmaz 
H, Bulut N. Oral hygiene and oral flora evaluation in 
psychiatric patients in nursing homes in Turkey. Nigerian 
Journal of Clinical Practice, 2015; 18(6):751-756.

77. Arnaiz A, Zumarraga M, Diez-Altuna I, Uriarte JJ, Moro 
J, Perez-Ansorena MA. Oral health and the symptoms of 
schizophrenia. Psychiatry Research, 2011; 188:24-28.

78. Carney CP, Jones L, Woolson RF. Medical comorbidity in 
women and men with schizophrenia. J Gen Intern Med, 
2006; 21:1133-1137.

79. Schmidt LM, Hesse M, Lykke J. The impact of substance use 
disorders on the course of schizophrenia - A 15-year follow-
up study: dual diagnosis over 15 years. Schizophr Res, 2011; 
130:228-33.

80. Turkington A, Mulholland CC, Rushe TM, Anderson R, 
McCaul R, Barret SL, Barr RS, Cooper SJ. Impact of 
persistent substance misuse on 1-year outcome in first-
episode psychosis. Br J Psychiatry, 2009; 204:295-305.

81. Manning V, Betteridge S, Wanigarante S, Best D, Strang 
J, Gossop M. Cognitive impairment in dual diagnosis 
inpatients with schizophrenia and alcohol use disorder. 
Schizophr Res, 2009; 114:98-104.

82. Buhler B, Hambrecht M, Loffler W, Heinden W, Hafner H. 
Precipitation and determination on the onset and cause 
of schizophrenia by substance abuse - a retrospective and 
prospective study of 232 population-based first illness 
episodes. Schizophr Res, 2002; 54:243-251.

83. Dervaux A, Bayle FJ, Krebs MO. Substance misuse among 
people with schizophrenia: similarities and differences 
between the UK and France. Br J Psychiatry, 2002; 
180:381.


