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A b s t r a c t

Introduction: Dental caries and poor oral hygiene are among the major 
childhood public health problems. Although dental research frequently re-
fers to the link between these conditions and behavioural issues, little at-
tention has been paid to understanding the reason for oral health problems 
from a psychiatric point of view. The aim of this study was to examine the 
relationship between poor oral health and hygiene and parental attitudes 
towards child rearing, parents’ and children’s oral hygiene behaviours, and 
childhood psychiatric disorders.
Material and methods: This study included 323 children aged 3–15 years. 
Decayed, missing, filled and decayed, extracted, filled indices, the Simplified 
Oral Hygiene Index, the Strengths and Difficulties Questionnaire, and the 
Parent Attitude Research Instrument were used in the study.
Results: We found that the subjects’ hyperactivity/inattention scores were 
positively correlated with poor oral health (p = 0.001) and heavy cariogenic 
food consumption (p = 0.040). Tooth brushing frequency was found to be 
significantly lower in children who have a risk for conduct/oppositional dis-
orders than in their non-problematic peers (p = 0.001). 
Conclusions: Dental health and oral hygiene behaviours have close links 
with psychiatric disorders and psychosocial issues. Improving cooperation 
between child psychiatrists and dentists seems to be important in the pre-
vention of paediatric dental problems.
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Introduction

Oral diseases, such as caries, periodontal disease, tooth loss, and oral 
mucosal lesions, are among the major childhood public health problems, 
due to their global burden and high prevalence [1]. The prevalence rates 
of dental caries only in children is 20–100%, depending on the country 
[2]. In the United States, nearly 50% of children 5–9 years of age have 
at least one cavity or restoration, and this rate increases to 78% among 
17-year-olds [2]. 
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In recent decades, many research studies have 
reported that dental diseases are linked to social 
and behavioural factors [3, 4]. Improper oral hy-
giene, the widespread use of tobacco, and exces-
sive consumption of sugar and alcohol are among 
the major risk factors of oral diseases [4]. Previous 
research studies have shown that these factors co-
exist with psychiatric disorders and are related to 
psychosocial determinants such as socioeconomic 
status and family environment [5, 6]. However, de-
spite this overlap between psychiatric disorders and 
dental problems, too little attention has been paid 
to understanding the reason for oral health prob-
lems from a psychiatric point of view. The psychi-
atric research on oral health to date has tended to 
focus on the oral health of specific groups, such as 
children with attention deficit hyperactivity disorder 
(ADHD) or autism or psychiatric inpatients [7–9].

The aim of this study was to examine the psy-
chosocial correlates of oral health and oral hy-
giene, in particular by assessing whether poor 
oral health and hygiene are related to parental 
attitudes towards child rearing, parents’ and chil-
dren’s oral hygiene behaviours, and childhood 
psychiatric disorders.

Material and methods

Sampling

This study was part of a research series exam-
ining the psychosocial aspects of different child-
hood dentistry problems. All of the studies were 
conducted in the city of Erzurum, Turkey. Ethical 
clearance was obtained from the ethics commit-
tee of Ataturk University. Children aged 3–15 who 
were admitted to the paediatric dentistry depart-
ment of Ataturk University Faculty of Dentistry 
between 01/12/2012 and 01/05/2013 constitut-
ed the sample population of this study. All of the 
parents were informed about the study, and pa-
tients whose parents agreed to participate were 
included in the study. The parents whose children 
were accepted into the study provided written in-
formed consent. Children with a known physical 
or psychiatric problem that might naturally affect 
oral health and/or oral hygiene behaviour, such 
as cleft lip and palate, mental retardation, and 
schizophrenia, were excluded. Children admitted 
by an adult other than their parents were also ex-
cluded due to ethical reasons. Because they are in-
cluded in other ongoing studies, children with be-
haviour management problems in the dental clinic 
setting and children who were admitted due to 
a traumatic injury were not included in the study.

Procedure

All of the children were subjected to a dental ex-
amination by experienced paediatric dentists. The 

clinical examinations were performed in a dental 
chair in a  dental care unit, using artificial light, 
a dental mirror, and a probe. To determine the oral 
health status of the subjects, we used the decayed, 
missing, filled teeth index and decayed, missing, 
filled surfaces index. The dentists used the Simpli-
fied Oral Hygiene Index (OHI-S) to assess the oral 
hygiene of the children. While their children were 
being examined, the parents were asked to com-
plete a sociodemographic data form; the Strengths 
and Difficulties Questionnaire (SDQ), and the Par-
ent Attitude Research Instrument (PARI). 

Instruments

Decayed, missing, filled teeth index (DMFT/
dmft) and Decayed, missing, filled surfaces 
index (DMFS/dmfs)

The dental examination form and rules fol-
lowed the World Health Organization publication 
Oral Health Surveys: Basic Methods [10]. DMF 
is the total number of teeth or surfaces that are 
decayed (D), missing (M), or filled (F) in an indi-
vidual. When the index refers to teeth, it is called 
the DMFT index; when it refers to tooth surfaces, 
it is called the DMFS index [10]. The DMFT and 
deft indices are used as dental caries indices to 
describe numerically the status and severity of 
dental caries in an individual. DMFT and DMFS 
refer to the permanent dentition. For the primary 
dentition, the deft and defs indices are used. For 
mixed dentition, the indices are called deft+DMFT 
and defs+DMFS. The higher the score, the greater 
is the number of affected teeth or surfaces [11]. 

Simplified Oral Hygiene Index (OHI-S) 

The OHI-S, one of the most widely used oral 
hygiene measures, has been well established for 
evaluating dental plaque and dental calculus [12]. 
The OHI-S is composed of the Debris Index and 
the Calculus Index. Debris index scores range from 
0 (No debris) to 3 (Soft debris covering more than 
two-thirds of the exposed tooth surface). Similar-
ly, calculus index scores range from 0 (No calcu-
lus) to 3 (Supragingival calculus covering more 
than two-thirds of the exposed tooth surface or 
a continuous heavy band of subgingival calculus 
around the cervical portion of the tooth or both). 
The range of OHI-S scores is 0–6 [12].

Strengths and Difficulties Questionnaire 
(SDQ)

The hand-scored parent form of the SDQ, 
a  brief, self-report, behavioural screening ques-
tionnaire about 3–16-year-olds, was used in this 
study [13]. The SDQ covers common areas of emo-
tional and behavioural difficulties and asks about 
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resultant distress and social impairment. The SDQ 
was translated into and validated in Turkish by 
Güvenir et al. [14]. The questionnaire consists of 
25 items divided among five scales: emotional 
symptoms, conduct problems, hyperactivity/inat-
tention, peer relationship problems, and pro-so-
cial behaviour. Each question has a  three-point 
response scale (Not true = 0; Somewhat true = 1;  
Certainly true = 2). The subscale score range is 
0–10 and the total score range is 0–40; higher 
scores indicate more severe problems. We used 
the computerised SDQ scoring and report-writing 
program, which provides raw scores and interprets 
the results, according to clinical significance, as 
‘Unlikely to have a diagnosis’, ‘Slightly raised risk’, 
or ‘High risk’ [15]. The algorithm makes separate 
predictions for three groups of disorders: conduct/
oppositional disorders, hyperactivity/inattention 
disorders, and anxiety/depressive disorders. 

Parent Attitude Research Instrument (PARI)

The PARI is a  115-item (five subscales of 23 
items each), four-point Likert scale developed to 
measure parental attitudes about child rearing 
in the context of family life [16]. This scale was 
adapted to Turkish in a  shortened form consist-
ing of five subscales of 60 items each. The Over-
parenting subscale reflects over-controlling, anx-
ious, and over-demanding parental attitudes. The 
Democratic Attitudes subscale measures encour-
agement given to children and allowing them to 
express themselves in a  supportive and sharing 
relationship. Attitude of Hostility and Rejection 
measures the mother’s negative attitudes and 
feelings of incompetency. The Marital Discordance 
subscale measures the effect of marital discord on 
the child-rearing activities of the parents. The Au-
thoritarian Attitude subscale measures over-pun-
ishing and rigid parental attitudes. Higher scores 
implied that the person agreed with the particu-
lar attitude being measured [17]. The PARI is fre-
quently used to assess the parental attitudes of 
fathers as well as mothers in Turkey [18]. There-
fore, items referring to “the denial of housewife 
roles” were excluded from the scales completed 
by fathers.

Sociodemographic data form

We used a  sociodemographic data form pre-
pared specifically for this study. Besides gather-
ing classical sociodemographic data such as age, 
gender, socioeconomic status, and parent’s edu-
cation, the form also had questions regarding oral 
hygiene behaviours of the child and parents, such 
as frequency of tooth brushing, the time of the 
last tooth brushing, frequency of consuming junk 
food and smoking, and some habits (nail biting, 

finger sucking, and tongue biting) related to both 
psychiatry and dentistry. 

Statistical analysis

The data were analysed using SPSS version 
20.0 for Windows. The Mann-Whitney U-test was 
used to compare subjects with a high risk for psy-
chiatric disorders and those without. To assess 
the correlation between the psychosocial factors 
and oral hygiene, we used Pearson’s correlation 
analysis. P-values less than 0.05 were accepted as 
significant.

Results

A total of 323 children (162 males and 161 fe- 
males) participated in the study. The subjects 
were placed into three groups according to their 
dentition stage: primary, mixed, or permanent 
dentition. The primary dentition group included 
60 children (34 males and 26 females) with an 
age range of 3–6 years and a  mean age of 5.3 
±0.9 years. The mixed dentition group included 
212 children (103 males and 109 females) with 
an age range of 7–11 years and a mean age of 
8.3 ±1.7 years. The permanent dentition group 
consisted of 51 children (24 males and 27 fe-
males) with an age range of 12–15 years and 
a mean age of 13.2 ±1.3 years. Only one patient 
was receiving a  psychotropic medication. Tooth 
brushing frequencies of family members were 
1.8 times among fathers, 1.9 times among moth-
ers and 1.7 times among children per day. The 
sociodemographic data of the participants are 
summarised in Table I.

Psychosocial correlates of dental caries  
in children

Child’s age, mother’s age, and father’s edu-
cation level were negatively correlated with the 
DMFT/deft scores of the children in the entire 
sample population. When we performed the anal-
yses excluding the effect of age, and checked the 
same correlations within dentition subgroups, 
only father’s education level was found to be cor-
related with DMFT/deft scores of children with 
mixed dentition (p = 0.007). Better oral hygiene 
was positively correlated with better oral health 
outcomes in all age groups. We also found that 
higher democratic parenting style scores, char-
acterised by warmth and reasoning, correlated 
with higher mother’s tooth brushing frequency 
and higher oral health (lower defs) scores of chil-
dren with primary teeth (p = 0.026). Higher scores 
on mother’s denial of housewife roles correlated 
with cariogenic food intake in children of all ages  
(p = 0.004) and oral health problems in children 
with permanent teeth (DMFT) (p = 0.033). 
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Psychosocial correlates of oral hygiene  
in children 

We found that oral hygiene was negatively cor-
related with child’s age and number of previous 
dental visits. Boys had significantly worse oral 
hygiene scores than girls (p = 0.013). Finger suck-
ing behaviours were also negatively correlated 
with oral hygiene, and positively correlated with 
behavioural problems (p = 0.033) and total SDQ 
scores (p = 0.010). Although not reflected in the 
children, we also found that a  longer period of 
time between the current examination and the 
last tooth brushing on the part of both parents 
correlated with marital discord. Table II summaris-
es the psychosocial correlates of oral hygiene. 

Relationship between psychiatric disorders 
and oral health/hygiene

We used two statistical assessment methods 
to identify the relationship between SDQ scores 

and oral health. First, we assessed the psychoso-
cial and oral health correlations of the SDQ raw 
scores. Then, we compared the children who were 
deemed to have a  risk of psychiatric disorders 
and the children whose scores were in the normal 
range for that particular SDQ domain. 

The analysis of raw scores revealed that hy-
peractivity/inattention scores were positively 
correlated with poor oral health (p = 0.033) and 
heavier cariogenic food consumption (p = 0.040) 
in all age groups. Child’s tooth brushing frequen-
cy was positively correlated with kind and helpful 
behaviours (p = 0.009) and negatively correlated 
with conduct problems (p = 0.002). 

The comparison between the children unlike-
ly to have a  diagnosis and the children at risk 
of psychiatric disorders revealed that the oral 
health of children with primary dentition (aged 
3–6) at risk of ADHD was significantly worse than 
the oral health of their peers with normal ADHD 
scores. Tooth brushing frequency (of children  

Table I. Sociodemographic data of the participants 

Parameter Primary dentition
(< 6 years) 

Mixed dentition
(7–11 years)

Permanent dentition
(12–15 years)

Overall
(3–15 years)

Age 5.3 ±0.9 8.3 ±1.7 13.2 ±1.3 8.5 ±2.7

Mother’s age 31.9 ±5.3 34.7 ±6 39.3 ±5.7 34.8 ±6.7

Father’s age 36.2 ±6.1 39.7 ±6.1 42.8 ±5.1 39.5 ±6.2 

Number of children 2 ±0.9 2.7 ±1.3 3.3 ±1.3 2.6 ±1.3

Number of previous dental 
visits of children

3.2 ±3.2 7.2 ±29.1 5.4 ±8 6.1 ±23.6

Children’s tooth brushing 
frequency per day

1.8 ±0.7 1.7 ±0.8 1.9 ±1 1.7 ±0.8

Mother’s tooth brushing 
frequency per day 

2.1 ±0.7 1.9 ±0.8 2.1 ±0.9 1.9 ±0.8

Father’s tooth brushing 
frequency per day

1.8 ±0.7 1.8 ±0.8 1.9 ±1 1.8 ±0.8

Male, n (%) 34 (56.7) 103 (48.6) 24 (47.1) 162 (50.2)

Female, n (%) 26 (43.3) 109 (51.4) 27 (52.9) 161 (49.8)

Table II. Correlation analysis of the Oral Hygiene Index and psychosocial factors

Parameter Primary dentition
< 6 years

Mixed dentition
7–11 years

Permanent dentition
12–15 years

All dentitions
3–15 years

r(s) P-value r(s) P-value r(s) P-value r(s) P-value

Age 0.106 0.436 –0.017 0.815 –0.062 0.676 –0.144   0.013*

Gender –0.196 0.148 –0.078 0.278 –0.240 0.101 –0.143   0.013*

Finger sucking –0.141 0.299 –0.169 0.019* –0.040 0.788 –0.117 0.044*

Cariogenic food 
consumption

0.236 0.086 –0.007 0.925 0.303 0.038* 0.098 0.100

Number of 
previous dental 
visits of children

0.026 0.866 –0.147 0.081 –0.074 0.669 –0.136 0.043*

Analysed by Pearson’s correlation. *Correlation is significant at the 0.05 level; **Correlation is significant at the 0.01 level.
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(p = 0.001) and their mothers (p = 0.023) and fathers  
(p = 0.018)) was significantly lower in children at 
risk of conduct/oppositional disorders than that of 
their peers without a  significant problem in this 
area. ADHD risk and conduct/oppositional disor-
der risk were more prevalent in boys. There was 
no significant difference between children with 
a risk for emotional disorders and children with-
out that risk.

Discussion

The sociodemographic factors that were found 
to be correlated with overall oral health scores in 
this study were consistent with the findings re-
ported in previous studies. Good oral hygiene is 
one of the best known protectors of oral health 
[19]. It is also well known that the rate of progres-
sion of tooth decay slows down with increased 
age [20]. Low father’s education level and young 
age in mothers have been shown to be risk factors 
for childhood caries in different cultures [21, 22]. 

This study provides two important findings to 
consider regarding the relationship between psy-
chopathology and oral health. The first finding is 
the correlation between hyperactivity/inattention 
problems and poor oral health in children. Al-
though this correlation was true for all age groups, 
there was a stronger correlation in younger chil-
dren, for whom the correlation was confirmed 
by two different statistical measures. Only a few 
studies have examined the oral health status of 
children with ADHD. Despite some controversial 
results, most of these studies have claimed that 
ADHD is a risk factor for dental caries [23]. For ex-
ample, in a large cohort of German children, Kohl-
boeck found a  relationship between abnormal 
rates of hyperactivity/inattention symptoms and 
non-cavitated caries lesions [24]. Similarly, Broad-
bent reported that children with ADHD were near-
ly 12 times as likely to have a  high DMFT score 
than children who did not have ADHD [25]. The 
results of the current study corroborate these ear-
lier findings, suggesting a  relationship between 
dental caries and ADHD. 

The reason for poor oral health in children with 
ADHD is another research question; there are 
two main explanations. One explanation is that 
children with ADHD exhibit poorer oral health 
behaviours, such as less tooth brushing, than 
children without ADHD, and the second is that 
children with ADHD tend to consume greater 
amounts of cariogenic food [23]. Our results, which 
showed that children with ADHD consume more 
cariogenic food than their peers, were consistent 
with previous research, suggesting that improp-
er dietary habits might be a reason for poor oral 
health in children with ADHD. The developmental 
course of ADHD might explain why the correlation 

was only confirmed in younger children. Studies 
have shown that hyperactive-impulsive behaviour 
patterns appear early, particularly during the pre-
school years, and decline during the developmen-
tal process, while inattention problems increase 
with age [26]. The higher levels of impulsivity ex-
hibited by younger children might result in a lack 
of control regarding cariogenic food consumption, 
thus causing more oral health problems compared 
to older children.

The second finding to consider is the lower 
frequency of tooth brushing observed in children 
with a risk of conduct/oppositional disorders and 
their parents. Moreover, the oral hygiene habits of 
the children in the study were positively correlated 
with pro-social behaviours and negatively correlat-
ed with conduct problems. These results can be 
understood through Gray’s biopsychological the-
ory of personality. Gray hypothesised that three 
systems – the behavioural inhibition system (BIS), 
the behavioural activation system (BAS), and the 
fight/flight system (FFS) – control behaviours. The 
BIS is activated by unfavourable stimuli such as 
negative events, and it responds to these cues by 
avoiding such negative and unpleasant situations. 
In contrast, the BAS is the system that is aroused 
when rewarding cues are received, and it leads 
individuals to achieve their goals [27]. The BAS 
is clearly dominant over the BIS in children with 
behavioural problems compared with their peers 
who have better pro-social skills [28]. Therefore, 
these children resist performing a desired and re-
warded behaviour. Health-related behaviours are 
not excluded from this construct, and the poorer 
oral hygiene behaviours of children with CD/ODD 
symptoms may be related to defects in their be-
havioural control system. 

The relationship between parenting attitudes 
and oral health is also important. In this study, 
there was a  positive correlation between dem-
ocratic parenting and mother’s oral hygiene be-
haviour and young children’s oral health. It is 
clear that mothers who primarily use democrat-
ic parenting attitudes are good models for their 
children in many behavioural domains, including 
health-related behaviours [29, 30]. However, there 
are controversial findings in the literature regard-
ing the correlation between parenting style and 
oral health. Although some studies did not identi-
fy a relationship [31], other studies reported that 
a  parenting style based on sharing and respon-
siveness had a positive effect on the oral health 
of children [32]. For example, Brukiene stated 
that an oral health education programme based 
on enhancing parents’ attitudes towards support-
iveness and responsiveness was more effective 
than the conventional oral health education pro-
grammes [32]. The reason democratic parenting 
did not affect the older age group is unclear, but 
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it may be due to the nature of adolescence, when 
parental influence loses its effect [33]. 

We also found that cariogenic food consump-
tion and the oral health problems of children with 
permanent dentition increased in correlation with 
mothers’ denial of housewife roles. The control 
a mother exhibits in encouraging or limiting what 
a child eats is an important factor that influences 
children’s eating habits [34]. In the case of a moth-
er’s ‘denial of roles’, this control is diminished. In 
addition, feeding children is considered one of the 
major roles of a housewife in many cultures [35]. 
If a mother denies this role, the amount of home 
cooking decreases and children tend to eat junk 
food, which may result in poor oral health. 

The topic of oral habits is a common area of in-
terest for child psychiatrists and dentists. Despite 
the decline in developed countries in recent years, 
finger sucking is still a common oral habit in child-
hood [36]. Although numerous theories have been 
proposed to explain finger sucking behaviour, psy-
choanalytic theory has a  direct reference to this 
behaviour. In psychoanalytic theory, finger suck-
ing is considered a method of obtaining oral sat-
isfaction, which refers to the unmet needs in the 
infant–mother relationship and serves to relieve 
stress [37]. Many studies have shown a relation-
ship between this behaviour and psychiatric disor-
ders, but the behaviour is not necessarily a symp-
tom of psychopathology [38]. The findings of this 
study support the previous research, indicating 
that there may be a  relationship between psy-
chopathology and finger sucking. To our knowl-
edge, there have not been any studies examining 
the relationship between finger sucking and oral 
hygiene with which to compare our results. Our 
results, which indicate a negative correlation be-
tween oral hygiene and finger sucking, may be 
explained in physical and psychological contexts. 
In a  physical context, prolonged sucking habits 
in children may result in anterior open bite and 
lead to oral health problems [39, 40]. From a psy-
chological point of view, finger sucking might be 
a  manifestation of behavioural problems, which 
may lead to poor health-related behaviours, in-
cluding oral hygiene [41].

In conclusion, dental health and oral hygiene 
behaviours have close links with psychiatric dis-
orders and psychosocial issues. The current study 
has contributed to the existing research by show-
ing this link and pointing out some important 
psychiatric issues that might be considered in 
dentists’ daily practice with children. The relation-
ship between ADHD and poor oral health and the 
relationship between conduct/oppositional disor-
der and poor oral hygiene suggest that dentists 
should consider psychiatric problems in children 
with significant dental problems. Our findings, 
which show a  positive correlation between oral 

hygiene and positive behaviours and a  negative 
correlation between oral hygiene and negative be-
haviours, can be important for prevention studies. 
The findings can be interpreted to mean that pre-
vention studies aiming to enhance oral hygiene be-
haviours should be planned as general behavioural 
enhancement programmes rather than as pro-
grammes targeting only oral hygiene behaviours. 
This study has also contributed to enhancing our 
understanding of the effect of family environment 
and parenting style on the oral health of children. 
Finally, improving cooperation between child psy-
chiatrists and dentists seems to be important for 
the prevention of paediatric dental problems and 
the early detection of psychiatric problems. 

The generalisability of these results is subject 
to certain limitations. Although we used objective 
measures to assess oral hygiene and oral health, it 
was not possible for us to examine the oral health 
behaviours objectively; therefore, these data are 
based on self-reporting, and thus are quite sub-
jective. The sample size of this study is acceptable 
with regards to similar previous research, but 
it is still insufficient for generalising the results. 
Another limitation is about the instruments used 
in the study. Instead of using screening question-
naires (SDQ) and examining the correlations of 
children with high risk for disorders, it would be 
better to use structured interviews and study the 
correlations of particular diagnoses. This was par-
ticularly difficult for us because of the high costs 
and time-consuming nature of these tools.
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