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ABSTRACT

Background: Schizophrenia is a severe mental disorder that involves 1% of the world’s population. It affects 600,000 
people in France. Schizophrenic persons have excess mortality (their life expectancy is reduced by 20%) and have excess 
morbidity. One of the most visible elements of poor oral health is edentulousness, but also a large number of missing or 
decayed teeth (leading to pain, infection, masticatory and digestive problems) can be noticed. Few data have been pub-
lished on the subject in France. It is therefore difficult to have a clear idea of the oral health of in- or outpatients.

In this context, we hypothesize that the evaluation of oral health of randomly selected schizophrenic persons will be more 
representative of a population of schizophrenic persons than results obtained to date by prospective ways.

Methods/design: We report the protocol of a cross-sectional study. This study will be conducted in three centres in 
France. In total, 120 persons of both sexes, aged over 18years and diagnosed with schizophrenia, will be investigated to 
assess their dental status and oral hygiene, and their perceptions of oral health. We will also evaluate socio-demographic 
data.

Discussion: In all the published studies, screening is often performed on institutionalized persons and inclusion is prospec-
tive without random selection, with occasionally a modest sample size, which limits interpretation of the results. We can 
therefore assume that the published data only partially reflect the oral health status of these populations. Results from 
this cross-sectional study will provide a better overview of the level of oral health of these cases in Côte d’Or (France).
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INTRODUCTION

Background: Schizophrenia is a severe mental disorder that 
involves 1% of the world’s population [1,2]. It affects 600,000 
people in France. Schizophrenic patients have excess mortal-
ity (their life expectancy is reduced by 20%) and have excess 
morbidity [3]. Among somatic comorbidities in schizophrenia 
persons, poor oral health has been reported by many authors 
and contributes to the overall poor health of these patients 
[4,5]. Generally, the symptoms of schizophrenia lead to dis-
turbances in the progression of thought, errors in contextual 
analysis and errors of logic. Often persons with schizophrenia 
do not recognize their health needs and delay seeking advice 
or treatment [6].

This is the case for all related somatic disorders that, by lack 
of analysis due to this pathology, prevent the persons recog-
nising the condition or causes him not to make the right de-
cisions to solve problems independently. Moreover, difficult 
relations with professional careers (fear of mental illness, lack 
of training) and the health system in general (difficulties in 
accessing the private practice, environment, cost ...) are ad-
ditional obstacles contributing to a deficient somatic care [7].

One of the most visible elements of poor oral health is eden-
tulousness, and a large number of missing or decayed teeth 
(leading to pain, infection, masticatory and digestive prob-
lems) can be noticed. Dental caries and periodontal or infec-
tious diseases on the one hand, and metabolic disturbances 
induced by antipsychotic treatments (diabetes, obesity, xe-
rostomia ...), poor diet and lifestyle behaviours (diet rich in 
sugars, use of psychoactive substances such as tobacco, and 
inadequate oral hygiene), all combine to lead to poor health 
[8-10].

Poor dietary behaviours affect the level of oral health. For 
example, vitamin C is essential for the formation and main-
tenance of intracellular material which forms the dental sup-

porting tissue. Chronic or severe vitamin C deficiency in may 
lead to tooth loss [11-14]. In psychiatric populations, the ef-
fects of smoking, chronic alcoholism and poly-medication may 
combine to decrease the intestinal absorption of vitamin C. 

An unbalanced diet is often the cause of vitamin C deficiency 
[15]. The prevalence of vitamin C deficiency is around 11% in 
the general population in France [16]. 

Vitamin C deficiency in persons with schizophrenia may con-
tribute to poor oral health. The prevalence of vitamin C defi-
ciency in schizophrenic persons should be evaluated.

International data confirm that oral health is poor in schizo-
phrenic persons. Dental caries and periodontal measurement 
indexes are often twice the level found in the general popula-
tion [5,17-20]. Data are available for inpatients (most marked 
by the disease). Today, 90% of schizophrenic persons are not 
hospitalized to monitor their condition and the available stud-
ies that include schizophrenic persons do not use random se-

lection [21]. 

Thus, in order to implement public health programs, it is nec-
essary to have objective data on the situation of persons fol-
lowed as inpatients and outpatients. A good knowledge of the 
determinants of oral health in schizophrenic persons, and the 
social and environmental perceptions of oral health quality 
will better meet these populations’ preventive care needs in 

the department of Côte d’Or.

Aims: The principal objective of this study is to evaluate oral 
health level of schizophrenic persons in outpatient and inpa-
tient facilities in Côte d’Or (550 000 people), with a quanti-
tative evaluation (dental caries index and oral hygiene index) 
and a qualitative evaluation on the participants’ perceptions 
of their Oral Health Related Quality of Life (OHRQoL).

We hypothesize that the evaluation of oral health of randomly 
selected schizophrenic persons matched to the characteristics 
of the population of Côte d’Or with schizophrenia will provide 
representative data compared with prospective studies. In ad-
dition we will seek to identify associated variables (age, sex, 
smoking, comorbidity, treatment, the level of oral hygiene), 
the need for treatment and to evaluate vitamin C deficiency in 
patients with schizophrenia.

METHODS/DESIGN

Overview: This is a multicentre cross-sectional study (Fig-
ure1). This study aims to recruit 120 persons with schizo-
phrenia by random selection matched to the characteristics 
of the schizophrenic population of the Côte d’Or department 
during a six-month period. This study has been approved by 
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the Committee for the Protection of Persons (CPP) number II 
of Eastern France (registration number: 2014-A00358-39). Af-
ter providing participants with a complete description of the 
study, written informed consent will be obtained from each 
participant.

Inclusion Criteria

Persons eligible to be enrolled in this trial are: (1) Persons 
who have provided consent, (2) Persons of either sex over 
18 years of age, (3) who meet the diagnosis of schizophrenia 
(Diagnosis: F20-F29) defined in the International Classification 
Disorders-ten edition (ICD 10), (4) and receiving care in hospi-
tal (in- or outpatient) in one of the hospitals taking part in the 
study [21].

Exclusion Criteria

Persons will be excluded if are, at the inclusion visit, in any of 
the following categories: (1) Persons not covered by national 
health insurance, (2) Pregnant or breast-feeding women, (3) 
Persons not stabilized from a psychiatric viewpoint, (4) Per-
sons experiencing an acute psychiatric episode, (5) Cannot 
understand or have a poor understanding of French.

Study Process

The study will conducted three phases: (Figure1)

1) During the first phase, the persons will be included from 
out- or in-patients in three psychiatric hospitals. The active 
files of persons and background characteristics were extract-
ed from the administrative databases of the three psychiatric 
hospitals: The hospital centre La Chartreuse, the hospital cen-
tre Robert Morlevat de Semur-en-Auxois and the University 
Hospital Centre (UHC) of Dijon. A random draw will be imple-
mented to select persons to be informed of the study and the 
objectives of the research.

2) The second phase will consist of a dental examination to be 
evaluated and to check their eligibility to the study. 120 per-
sons will have to be psychically stabile according to the inclu-
sion and exclusion criteria and will have to sign an informant 
consent form.

3) Thirdly, clinical, biological and OHRQoL assessment will be 
performed.

The Random Draw and Data-Management

Random selection will be performed with SAS version 9.3 (SAS 
Institute Inc) by the team of statisticians of the Methodologi-
cal Support Unit, Direction of Clinical Research, UHD, France. 
Persons screened for the studies will be identified using a ran-
dom adjusted stratified sampling method depending of their 

age, sex or residential area (urban/rural area) according to 
the population characteristics of schizophrenic person in Cote 
d’Or. A person who refuses to participate in this study will be 
replaced by a person having the same characteristics.

All data of included person will be saved in an electronic Case 
Report Form (CRF), created with the software CleanWeb™. 
Real-time likelihood and coherency tests will be implemented 
to check data entry with predefined rules in collaboration with 
the investigator. Periodically, coherency reports will be sent 
to investigators in the aim of correcting all errors highlighted. 
The data-base will be frozen only when all the errors have 

been corrected and when no more are found.
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Figure. 1: Study flow diagram

Interventions

All participants in the three study sites will be interviewed and 
clinically examined by the principal investigator.

Each participants will be ask to complete the Global Oral 
Heath Assessment Index (GOHAI) questionnaire and to re-
spond to other questions relating to their socio-economic sta-
tus (SES) (age, sex, level of education, residential area), health 
status (duration of mental illness), dental attendance and oral 
behaviours (smoking habits, tooth brushing frequency) [22]. 
Finally, persons will be questioned about their perceived satis-
faction with their oral health.

The same day, each person will be underwent a clinical oral 
examination using portable dental equipment and blood 
sampling for assay of vitamin C. Pre-packaged and disposable 
instruments will be used. Caries experience will be assessed 
at the dentinal (D3) level using the DMFT index [23]. Dental 
plaque and calculus will be evaluated using the Simplified Oral 
Hygiene Index (OHI-S) [24].

The blood sample will be centrifuged in time and heparin plas-
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ma will be frozen at -20°C, away from light (tube wrapped in 
foil). The laboratory transport to University Hospital of Dijon 
(UHD) will be provided in a refrigerated container and protect-
ed from light. The assays will be carried out by the laboratory 
of UHD.

This investigation will require half an hour for each person 
who agrees to participate in the study. 

Outcomes

Our primary end point will be carious experience (DMFT). Car-
ies will be assessed at the dentinal (D3) level and the Decayed, 
Missing, or Filled Teeth (DMFT) index, based on 28 teeth, cal-
culated as recommended by WHO (World Health Organiza-
tion) [23]. 

The secondary end point will be the hygiene index. Dental 
plaque and calculus were evaluated on six teeth using the 
Simplified Oral Hygiene Index (OHI-S) [24]. 

The other secondary end point will include the OHRQoL from 
the GOHAI. The GOHAI is a self-assessment oral health index, 
which has been initially validated for use in elderly North 
Americans [22]. A French version has been validated in France 
in a sample of middle aged adults [25]. The questionnaire con-
sists of 12 questions, phrased positively or negatively for the 
French version. The modalities of answer are based on a Likert 
scale with scores varying from 1 to 5 [26]. The GOHAI score 
is the sum of the answers to the 12 questions so that a high 
score (Maximum=60) means a satisfactory oral health.

Sample Size Calculation

The literature highlights a mean DMFT of 24.5±8.1 [27-30]. As-
suming sample power so that the 95% confidence interval (CI) 
will be of 95% CI= [23-26], and taking in account a rate of miss-
ing data up to 10%, we will need to include 120 persons [27].

Statistical Analysis

Results for qualitative covariates were expressed as propor-
tions. Quantitative variables were expressed as means ± 
standard deviation (SD) when normally distributed, but each 
person underwent a clinical oral as median and range. Com-
parison of persons’ characteristics between a group of inter-
est and the general population of schizophrenic person in 
Côte d’Or will be performed using Student’s t-test, analysis of 
variance, Kruskal-Wallis non-parametric tests, Pearson’s chi-
square (chi2) or Fisher’s Exact tests when appropriate. A value 
of p < 0.05 was considered statistically significant. All analyses 
will be performed using SAS version 9.3 (SAS Institute INC.).

DISCUSSION

The poor oral health of persons with schizophrenia and the 
resulting pathologies are rarely mentioned yet the data on 
the subject show that the oral health of these persons is poor 

and the consequences are major [5,28]. They impact physi-
cal health, in particular by exposing the persons to the risk 
of cardiovascular disease, and alter their quality of life, their 
well-being, and their social functioning [29]. Most of the se-
lected studies were conducted among hospitalized persons. It 
is therefore difficult to have a clear idea of the oral health of 
in- or out-patients.

A major bias of our study could be the ability of schizophrenic 
persons to participate in a study focused on oral health. Per-
sons who do not agree to participate in this kind of study may 
be less likely to agree to a dental examination because of 
their poor oral health. Selection bias may also exist in other 
published studies [19,30]. We can therefore assume that the 
published data only partially reflect the oral health status of 
these populations. Persons who do not agree to participate in 
these studies may so decide because of their poor oral health 
[31]. Moreover, most of the studies are conducted with hos-
pitalized persons while most persons with schizophrenia are 
in outpatient care such studies report on oral health for just a 
portion of the population with schizophrenia [32]. 

Assessment of perception of OHRQoL of schizophrenics is 
studied here for the first time, including the prevalence of vi-
tamin C deficiency .We aims to investigate the oral health of all 
the schizophrenics in Côte d’Or, not just those in hospital. To 
improve the oral health of schizophrenics involves identifying 
appropriate health promoting programmes for this popula-
tion. This requires the acquisition of objective and representa-
tive quantitative and qualitative data.

Trial Status

Enrolment for this study began in September 2014. At the 
time of submission, we have enrolled 60 participants.
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