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BACKGROUND: Patients with psychiatric illness are more prone to 
develop obesity and dental caries due to general self-negligence as-
sociated with psychiatric illness and side effect of various medications 
used in psychiatry.
OBJECTIVE: Assess the association between dental caries status and 
obesity among resident patients.
DESIGN: Descriptive, cross-sectional.
SETTING: Mental health hospital.
PATIENTS AND METHODS: A sample of psychiatric in-patients was re-
cruited. Dental caries detection was performed according to the World 
Health Organization criteria and body mass index (BMI) was measured. 
Relationships were assessed using multivariable logistic regression.
MAIN OUTCOME MEASURES: Relationships between decayed, 
missing and filled teeth (DMFT) and obesity. 
SAMPLE SIZE: 223. 
RESULTS: The sample included 126 males and 97 female with a mean 
(SD) age of 42.3 (2.2) years. The prevalence of dental caries was 92.6%. 
The mean (SD) DMFT score was 5.2 (4.2). Twenty-seven percent were 
schizophrenic, 21.9% had mental retardation and 19.7% had bipolar 
mood disorder. The mean (SD) BMI was 27.7 (6.3) kg/m2. One hundred 
twenty-three (55.2%) of in-patients were classified as normal weight, 47 
(21.1%) as overweight, and 45 (20.2%) as obese. The logistic regression 
model showed a strong association between caries and obesity/over-
weight (adjusted odds ratios=2.7; 95% CI=1.4 – 4.3, P<.001). 
CONCLUSION: The present study demonstrated a significant associa-
tion between the frequency of caries and obesity/overweight among 
resident patients at a psychiatric hospital. 
LIMITATIONS: Since the data were cross-sectional, causal relationships 
cannot be established and the observed association could be due to 
other unexplored factors. 
CONFLICT OF INTEREST: None.
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Psychiatric illness is a serious medical condition 
that affects people of all economic levels and 
all nations and influences the affected individ-

ual’s feeling, moods, thoughts and behavior.1 There 
are a wide range of psychiatric illness such as anxi-
ety, depression, schizophrenia, bipolar disorder, panic 
disorder, eating disorder, and addictive behaviors.1 
Worldwide, the prevalence of psychiatric illness ranges 
from 17% to 30%, affecting one in four people both in 
developed and developing nations.2-4 In Saudi Arabia,  
the few point prevalence studies conducted have re-
ported a 48% prevalence of mental illness among 
high school students, 18.2% among adult primary care 
patients, 59.4% among adolescents suffering from at 
least one of the Depression Anxiety and Stress Scale 
(DASS) disorders and an increase in the relative fre-
quency of drug combinations for substance abuse form 
25 to 43% between 1986 to 2006.5-8 These psychiatric 
illnesses are of great concern because these disorders 
affect the general behavior of a person, alter the level 
of perception and impair the level of functioning.4 This 
group is often neglected because of social stigma, ig-
norance, negative attitudes, misconception and fear.4 
They are more prone to metabolic disorders like obe-
sity because of psychotropic medications, unhealthy 
lifestyles, cigarette smoking and healthcare inequali-
ties.9-13 Ringen et al10 showed a 44% obesity prevalence 
among psychiatric inpatients. Individuals with chronic 
mental illness have nearly a four-fold greater risk of de-
veloping obesity than individuals without psychiatric ill-
ness, and all antipsychotics are associated with weight 
gain.13 Along with obesity, patients with psychiatric ill-
ness are more prone to develop oral diseases,14-19 in 
particular dental caries. A systematic review by Kisely 
et al20, 21 showed significantly higher mean caries scores 
among patients with mental illness compared to those 
without psychiatric illness. The odds of getting dental 
caries was 1.2 (95% CI 1.14-1.30) among individuals 
with psychiatric illness compared with a nonpsychiat-
ric population. This may be attributed to the adverse 
effects of various medications used in mental illness, 
self-negligence associated with psychiatric illness, fear 
of dental treatment and lack of access to oral health 
care.14-25 Antipsychotics tend to cause obesity9-13 and 
an increased prevalence of oral disease,14-21 in particu-
lar dental caries due to reduced salivary flow associ-
ated with these drugs. Both obesity and tooth decay 
are multifactorial diseases, with diet being a common 
factor.26 The few authors who have studied the rela-
tionship between tooth decay and obesity have found 
a positive association.27-35 Considering the high preva-
lence of dental caries14-21 and obesity9-13 in patients with 

psychiatric disorders, and the common risk factor asso-
ciated with both the disease—consumption of simple 
sugars26  and the use of antipsychotic medication,13 the 
present study was conducted with an aim to assess the 
association between dental caries and obesity among 
psychiatric patients at a mental health hospital in Taif, 
Saudi Arabia.

PATIENTS AND METHODS
This descriptive cross-sectional study included psy-
chiatric in-patients at the Mental Hospital, Taif, Saudi 
Arabia during December 2017 to April 2018. Based on 
the results of a pilot study of 25 psychiatric in-patients, 
we estimated that 65% of our study population had 
indicators of caries. Assuming a proportion of 0.65, at 
type I error of 0.5% and a power of 80%, a sample of 
210 was needed for this study. The final sample was 
size increased to 220 to cover nonresponse. Ethical 
approval was obtained from the Ministry of Health, 
Directorate of Health Affairs, Research and Studies 
Department, Taif (Ethical clearance number – HAP–
02–T–067). Written informed consent was obtained 
from the guardians of selected participants prior to the 
start of the study. Subjects with aggressive behavior 
and lack of cooperation, edentulous patients and sub-
jects unable to provide written informed consent were 
excluded from the study. 

All guardians of the selected participants received 
a semi-structured questionnaire. The information was 
collected from the guardians through face-to-face in-
terview. Questionnaires were used to get sociodemo-
graphic details, duration of stay in hospital, medica-
tions, oral hygiene practices and dietary habits. The 
following information was collected on each study 
participant: age of the participants (years and months), 
oral hygiene practices (frequency of tooth brushing cat-
egorized as ≤1 time/day versus ≥2 times / day and use 
of fluoridated toothpaste), dietary information (72-hour 
recall dietary history, which spanned 2 weekdays and 
a weekend day with information on meals frequency, 
sugar consumption in terms of frequency, form, time 
of consumption and consistency. Sugar consumption 
was recorded as present if the participants consumed 
snacks like candies, cakes, cookies, chocolate, biscuits 
and ice-creams, fruit juice, non-diet or other sugar-
containing drinks. The reliability of the questionnaire 
was assessed by asking 20 guardians to complete it 
through face to face interview. Questionnaire showed 
high reliability with a Cronbach’s Alpha=0.85.

The participants were weighed to the nearest 100 g 
using a platform scale that was calibrated prior to each 
weight measurement. The participants were dressed in 
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a minimum amount of clothing, which permitted them 
to stand erect and relaxed. A stadiometer was used to 
measure the height of the participants. The participants 
were barefoot, maintaining the head in a neutral posi-
tion, with spinal column, neck and knees in physiologi-
cal extension, and the soles of feet totally supported 
on a horizontal surface. Body mass index (BMI; weight/
height in kg/m2) was calculated and participants were 
classified into four categories: obese: >30 kg/m2, over-
weight: 25-30 kg/m2, normal weight: 18.5-25 kg/m2 and 
underweight <18.5 kg/m2.36

Dental examination of study participants was done 
under natural light using Community Periodontal Index 
(CPI) probes and plane mouth mirrors. The instruments 
were sterilized by autoclave. No radiographs/ transil-
lumination were used. The single examiner examined 
all participants. Dental caries as decayed missing filled 
teeth/surface (DMFT/DMFS) were diagnosed according 
to World Health Organization guidelines.37 Frank cavi-
ties and visible caries in interproximal surfaces were re-
corded. The intra-examiner calibration was performed 
with respect to dental caries diagnosis criteria. The 
analysis showed significant correlation with a kappa 
value of 0.95, P<.05. 

Frequency distribution tables were obtained for 
all independent and outcome variables. Differences 
in proportion was tested using chi-square tests and 
Kruskal-Wallis H analysis of variance followed by inter-
group comparisons using the Mann-Whitney U test. 
Difference in means were tested using independent 
sample t tests and one way analysis of variance (ANOVA) 
followed by intergroup comparison using Tukey’s post 
hoc. Relationships between DMFT, BMI, age, gender, 
sugar consumption, and oral hygiene practice were as-
sessed using multivariable logistic regression analysis. 
Adjusted odds ratios (ORs) and their 95 percent con-
fidence intervals (CI) were calculated. We adjusted for 
the following confounders: age, gender, sugar con-
sumption and oral hygiene habits. Multivariate regres-
sion included age, gender, BMI, oral hygiene practices 
and sugar consumption as predictors and caries as out-
come. Analysis was performed using the SPSS version 
17 (SPSS Inc, Chicago IL USA). All statistical tests were 
two-sided, and the significance level was set at P<.05.

RESULTS
The study included 223 (126 male, 97 female) psychiat-
ric in-patients with a mean (SD) age of 42.3 (2.2) years. 
Sixty (27%) patients were schizophrenic, 49 (21.9%) 
had mental retardation and 44 (19.7%) presented 
with bipolar mood disorder. The overall sample mean 
BMI was 27.7 (6.3) kg/m2. One hundred twenty-three 

(55.2%) inpatients were normal weight, 47 (21.1%) 
were overweight and 45 (20.2%) were obese (Table 
1). The mean (SD) duration of stay in the hospital was 
7.2 (4.7) years. One hundred and thirty-seven (61.4%) 
patients were receiving antidepressants ( amitriptyline, 
mirtazapine, agomelatine). Fifty-two (23.3%) psychi-
atric patients were taking antipsychotics (haloperidol, 
trifluoperazine, aripiprazole, invega, benztropine) and 
anticonvulsant drugs (valproic acid, carbamazepine). 
Thirty-four (15.2%) were taking anxiolytics (diazepam, 
clonazepam), and mood stabilizers (sodium valproate).

Older subjects had a higher prevalence of obesity 
compared to younger subjects. Mean DMFT scores 
were higher (6.7 [5.2]) among 31 to 60 year-old psy-
chiatric inpatients compared to 19 to 30 year-olds (5.1 
[4.1], P=.04). Female psychiatric inpatients had higher 
(7.4 [6.4]) mean DMFT scores compared to males (6.4 
[5.3], P=.02). Table 2 presents mean caries scores 
(DMFT) by BMI, sugar consumption and oral hygiene 
habits. Statistically significant differences were seen be-
tween mean caries scores and all the variables studied. 
Overweight and obese patients presented with higher 
mean DMFT scores compared to normal weight pa-
tients (P<.05).

The multiple logistic regression analysis showed that 
patients who brushed their teeth ≤1 times/day had a 2.4 
times higher risk of having dental caries compared to 
those who brushed ≥2 times/day (Table 3). Overweight 
and obese patients has 2.7 times greater risk of hav-
ing dental caries compared to underweight and normal 
weight patients. Subjects who consumed sugar were 
2.9 times (adjusted ORs=2.9; 95% CI=1.1-4.5, P<.001) 
higher risk of having dental caries than subjects with no 
sugar consumption. 

DISCUSSION 
Obesity and tooth decay are multifactorial diseases 
that have the diet in common.26 Previous authors have 
shown that subjects with mental illness present with 
high a frequency of untreated tooth decay, poor oral 
hygiene status14-25 and a high prevalence of metabolic 
disorder like obesity, hyperglycemia, elevated blood 
pressure and an increased risk of cardiovascular dis-
ease9-13 because of side effects of the medication, ig-
norance and negative attitudes. The present study of 
223 psychiatric inpatients examined the relationship 
between tooth decay and obesity, controlling covari-
ates like, age, gender, oral hygiene practice and sugar 
consumption. Results showed that 31.2% of psychiat-
ric patients were overweight and 27.3% were obese, 
which is consistent with other studies that showed a 
high prevalence of overweight and obesity among 
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Table 1. Demographic and clinical characteristics by body mass index categories.

Variable
BMI categories 

Underweight Normal weight Overweight  Obese 

Age (years)

   19-30 (n=136) 5 (3.7) 83 (61.03) 29 (21.3) 19 (13.9)

   31-63 (n=87) 3 (3.4) 40 (45.9) 18 (20.7) 26 (29.9)

   Total (n=223) 8 (3.6) 123 (55.2) 47 (21.1) 45 (20.2)

   Chi-square, P value .2 .08 .21 .03

Gender 

   Male (n=126) 2 (1.6) 71 (56.3) 28 (22.2) 25 (19.8)

   Female (n=97) 6 (6.2) 52 (53.6) 19 (19.6) 20 (20.6)

   Chi-square, P value 0.21 0.17 0.32 0.23

Duration of stay in hospital

   Acute (<5 years) (n=168)   5 (3) 95 (56.5) 37 (22.02) 31 (18.5)

   Chronic (≥ 5years) (n=55) 3 (5.5) 28 (50.9) 10 (18.2) 14 (25.5)

   Chi-square, P value .12 0.9 0.7 0.07

Data are number (percentage)

Table 2. Mean caries score, decayed teeth, decayed surface and decayed missing filled teeth (DMFT) score by clinical 
variables.

Variables n Decayed teeth (DT) DMFT Decayed surface 
(DS) 

Body mass index

   Underweight 8 2.1 (1.0)  2.7 (1.6) 3.1 (2.2) 

   Normal weight 123 3.7 (3.2) 4.3 (4.1) 6.1 (6.1) 

   Overweight (OW) 47 4.7 (3.1) 5.2 (4.7) 7.2 (5.3) 

   Obese (O) 45 4.3 (2.9) 4.1 (3.6) 7.1 (4.6) 

   ANOVA, P value .007 .04 .04

   Tukey Post Hoc NA OW > NW OW and O > NW

Sugar consumption

   Yes 204 3.9 (3.2) 5.9 (4.2)  7.2 (6.5) 

   No 19 1.5 (1.1) 2.3 (1.8) 2.8 (1.6) 

   t test, P value 0.02 0.001 0.001

Oral hygiene habits

Tooth brushing frequency

   ≤1 time/day 198 4.1 (3.3) 6.4 (5.1) 8.7 (7.2) 

   ≥2 times/day 25 1.9 (1.1) 2.8 (2.1) 3.2 (2.7) 

   t test, P value .02 .03 .001

ANOVA: Analysis of variance; DMFT: Decayed missing filled teeth.
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Table 3. Multiple logistic regression of factors associated with presence of dental caries.

Variable Dental caries 
(yes/no)

Dental caries 
% yes

Un-adjusted odds 
ratio (95% CI)

Adjusted odds 
ratio (95% CI) 

Age in years

   19-30a 124/12 91.2

   31-63 80/7 92 0.6 (0.12-1.2) 0.6 (0.13-1.3)

Gender 

   Male 118/8 93.7 0.7 (0.01-2.1) 0.7 (0.02-2.2)

   Femalea 86/11 88.7

BMI

   Underweight and normal   
   weighta 117/14 89.3

   Overweight and obese 87/5 94.7 2.6 (1.3-4.1)b 2.7 (1.4-4.3)b

Sugar consumption

   Yes 194/10 95.1 2.9 (1.1- 4.5)b 2.9 (1.1-4.5)b

   Noa 10/9 52.6

Tooth brushing frequency 
(times per day)

   1≤ 194/4 97.9 2.3 (0.9-3.2)b 2.4 (0.7-3.6)b

   ≥2 10/15 52.6

aReference value, bP<.001, *P< .05. -2 likelihood ratio chi-square=54.972, df=13, P<.001; goodness-of-fit chi-square=102.592, P=.002, Cox and Snell 
r-square=.185, Nagelkerke r-square=.327, McFadden r-square=.245

psychiatric patients.9-13 Ninety percent of study partici-
pants presented with caries and the mean caries score 
(DMFT=5.2 [4.2]) for the entire study population was 
high, bringing our findings closer to studies conducted 
around the world.14-17, 19-22, 24,25 The mean caries score 
was significantly higher among females psychiatric pa-
tients compared to males, which may be attributable 
to negligence of dental care in females compared to 
males. This is in line with the studies conducted previ-
ously that showed high prevalence of caries in females 
compared to males,14,24 though the difference was not 
statistically significant. 

Exploration of the link between oral disease and 
increased weight has been controversial. In the pres-
ent study, there was a strong association between 
overweight and obesity and dental caries prevalence. 
The data showed that overweight and obese psychiat-
ric inpatients were 2.9 times higher risk of developing 
dental caries compared to underweight and normal 
weight patients. This result is in line with previous stud-
ies which showed strong association between obesity 
and dental caries.28-35 Marshall et al35 suggested that 
common risk factors, especially sugar consumption, 

increased the likelihood of both obesity and dental 
caries. Our study indicates that psychiatric inpatients 
who consumed sugar were 2.9 times higher risk for 
developing dental caries than those who do not con-
sume sugar. In contrast to the present study, Chu et al14 
showed significant association (b=0.07, P=.041) be-
tween underweight and dental caries among resident 
schizophrenic patients. 

In the present study, a high number of patients 
(88.7%) presented with irregular tooth brushing habits 
(≤1 time per day) and they were 2.4 times higher risk 
of developing dental caries compared to those who 
brushed their teeth regularly (≥2 times/day). Previous 
publications are consistent with this finding.29-31 These 
results vouch for the need to establish measures that 
promote habits for adequate oral hygiene among psy-
chiatric inpatients. 

Since the present study was cross-sectional, it is not 
possible to establish a causal relationships and the ob-
served association could be due to other unexplored 
factors. Also, there is a high chance of recall bias in 
collecting dietary information. Detection of dental car-
ies was carried out visually and no X-rays were taken. 



original articleDENTAL CARIES AND OBESITY

ANN SAUDI MED 2019 MAY-JUNE WWW.ANNSAUDIMED.NET 183

To conclude, the results of the present study sup-
port an association between obesity and caries among 
psychiatric inpatients. It suggest a need for measures 
in prevention and management of both diseases using 
common risk factor approach. In the present study 91% 
of psychiatric inpatients consumed sugar and that was 
associated with high risk of dental caries (adjusted ORs 
2.9). This suggest a need for a well-planned nutrition 
control program to avoid high weight as well as car-
ies among these psychiatric inpatients, including meal 
frequency control and reduction in fermentable car-
bohydrates. A high prevalence of dental caries (90%) 
among the resident psychiatric inmates indicates an 
urgent need for comprehensive oral health care for this 
population. Attending psychiatrists, physicians, nurses, 
hospital administration and caregivers must be aware 
of the high prevalence of dental caries among these 

patients and should coordinate efforts to facilitate pre-
vention and access to dental care. The Saudi Arabian 
government recognizes the equal rights in health care 
for psychiatric patients and the government has imple-
mented several policies and guidelines to ensure that 
the healthcare needs of these groups are met. There 
is a need for an integrated effort from both public and 
private sector to implement practical solutions to pre-
vent and manage obesity and caries among psychiat-
ric patients. There is a need for future research on the 
topic particularly longitudinal studies to confirm the 
findings of the present results. This research should in-
corporate validated dietary assessments, oral hygiene 
compliance, and the role of microbes and other factors 
that may act as confounders or effect modifiers. Study 
of dental caries at an individual level must account for 
these variables.
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