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Associations between Psychological Factors and the Presence of 
Deleterious Oral Habits in Children and Adolescents
Leme M*/ Barbosa T**/ Castelo P***/ Gavião MB****

Objectives: This study aimed to evaluate the associations between psychological factors and the presence 
of deleterious oral habits in children and adolescents. Study Design: 147 students aged 8 to 14-years-old 
were divided in two groups concerning the presence and absence of DOH: Habit group (HG) and Habit free 
group (HFG). Participants were asked about the presence of DOH using the domain III (Oral Habits) of the 
Nordic Orofacial Test-Screening (NOT-S). Symptoms of anxiety and depression were evaluated using the 
Brazilian Portuguese versions of the Revised Children’s Manifest Anxiety Scale (RCMAS) and the Children’s 
Depression Inventory (CDI), respectively. Saliva was collected 30min after waking and at night to determine 
the diurnal decline in salivary cortisol (DDSC). Data were analyzed using the Chi-squared, Mann-Whitney, 
Spearman´s correlation and logistic regression. Results: The prevalence of DOH was higher in females 
than males (65.1 vs 34.9; p<0.05). The most frequent DOH was nail biting (58.7%). HG presented more 
depressive symptoms than HFG (p<0.05). There was positive correlation between salivary cortisol levels and 
age (p<0.01). Logistic regression analysis found association between symptoms of anxiety and the presence 
of DOH (OR=2.35; p<0.05). Conclusions: In conclusion, children and adolescents with DOH presented 
more symptoms of depression than their counterparts. Moreover, they were more likely to report symptoms 
of anxiety. 
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INTRODUCTION

Deleterious oral habits (DOH) are defined as learned 
patterns of muscular contraction 1. With practice they 
become unconscious and frequent and are incorporated 

to personality 1. They include sucking habits (such as thumb, paci-
fier and bottle sucking), nail biting, atypical swallowing, lip biting 
and others. A wide range of frequencies of DOH are reported in 
the literature, from 9.9 to 34.1% 2,-4 on international studies, and 
from 70 to 83.1% on Brazilian ones 5,6. Oral habits can interfere 
on stomatognathic system functions 7 and are usually related to be 
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an etiological factor of malocclusions. It is suggested, in the liter-
ature, that 35-50% of malocclusions are caused by external factors 
8, and the most frequent functional factor that influence occlusion is 
oral habits8. The negative effects of oral habits will depend of their 
frequency, intensity and duration, as well as the type of habit and 
individual hereditary growth patterns 6.

Two behavioral theories have been used to explain the etiology 
of oral habits, especially nonnutritive sucking habits: the psychoan-
alytic, proposed by Freud, and the learning theory 9. Both theories 
believe that some developmentally normal conditions, promote the 
origin of nonnutritive sucking habits. According to psychoanalytic 
theory, sucking habits are a pleasurable stimulation of lips and 
mouth. The learning theory supports that sucking habits are adap-
tive response 9-11. It is expected that by the age of three years, the 
majority of children have ceased with oral habits 9. For children that 
continued with habits beyond this age, the psychoanalytic theory 
suggest that is an indicative of psychological disturbance, caused by 
an inability to cope with life´s stress 9. However, the learning theory 
believes that it is just a learned habit. According to psychoanalytic 
theory some of the etiological factors for oral habits are: family 
conflicts, jealousy, school pressure and anxiety and stress 10. 

The link between psychological factors and DOH still remains 
inconclusive in the literature. While, some studies have suggested 
the influence of anxiety on DOH development 12, physiological 
evidence of the relation between stress and DOH has not yet been 
proven. Vanderas et al11 investigated the relationship between 
digit-sucking habit and emotional stress measured by the urinary 
catecholamines in six to eight year old children, but found no 
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significant association. Recently, salivary biomarkers, such as 
cortisol, have been used to assess stress reactions 13. Cortisol, a 
glucocorticoid hormone, is the end product of the hypothalamicpi-
tuitaryadrenal (HPA) axis activation in humans and is secreted in 
response to increased stress in an individual’s environment 14. The 
HPA axis is believed to play an important role in physiological 
coping and can aid in mediating the effects of stress on health, 
mood, behavior, and stress-related disease 15. There are many advan-
tages for measuring cortisol in saliva of children: there are strong 
positive correlations between salivary and blood cortisol levels, it is 
relatively noninvasive and inexpensive technique, it permits home 
sampling and non contamination of results by needle stress and 
attracts participation in studies from those who might not permit 
blood samples 14-16. However, to date, there is no study investigating 
the correlation between salivary cortisol levels and DOH in children 
and adolescents.

The link between psychological factors and DOH remains 
inconclusive, so studies including additional psychosocial vari-
ables that are frequently observed in children and adolescents, such 
as depression 17 and stress 18 become important. In this way, the 
present study aimed to evaluate the relationships between DOH and 
emotional status, such as symptoms of anxiety and depression and 
salivary cortisol concentration (as a biomarker of stress), in eight- to 
fourteen-year-old children and adolescents.

MATERIALS AND METHODS
This project was approved by the Research Ethics Committee of 

the Dental School of Piracicaba, University of Campinas (protocol 
number 009/2008). Five hundred fifty authorizations were distrib-
uted to 8 to 14-year-old students attending four public schools in 
Piracicaba city, São Paulo State, Brazil, and consent was obtained 
from 333 parents/guardians. The exclusion criteria were: systemic 
and/or mental developmental disorders informed by parents/guard-
ians, non-collaboration with the examinations and fulfillment of 
questionnaires, refuse in participate of the saliva collection and 
subjects that take medications (such as antidepressants, muscle 
relaxants, narcotics or non-steroidal anti-inflammatory drugs) until 
15 days before the saliva collection.

The final sample was consisted of 147 children, 50 boys and 97 
girls, aged from 8 to 14 years. From the 333 children, eighty were 
excluded because they did not fulfill all questionnaires and 106 did 
not adhere to saliva collection procedures.

For assessment of (DOH) it was used the domain III (Habits) of 
the Nordic Orofacial Test – Screening (NOT-S) protocol, which was 
developed by Bakke et al 19 and was translated and culturally adapted 
to Brazilian Portuguese by Leme et al 20. This protocol consists of 
a structured interview and a clinical examination. The domain III 
of NOT-S´ interview assesses orofacial dysfunction caused by the 
presence of oral habits and consists of three questions. All subjects 
answered the interview questions without parental/guardian assis-
tance, based on a pilot test conducted by this research group that 
verified that children older than 7 years old are able of answer the 
interview questions by themselves. The subjects were classified 
as Habit group if they answered YES to at least one of the three 
questions in domain III of NOT-S and as Habit free group, if they 
answered NO to all questions in domain III of NOT-S. On asking 
the questions of domain III, the type of habits informed by subjects 
was registered, being detected, as following, nail biting, lip biting or 

sucking, thumb or finger sucking, pacifier sucking, bottle sucking, 
cheek biting, tooth grinding, tongue biting and pencil or pen biting. 

The domain III of NOT-S was applied individually by the same 
researcher on a vacant class.

Evaluation anxious and depressive symptoms
Anxiety symptom data were collected using the Portuguese 

version of the Revised Children’s Manifest Anxiety Scale (RCMAS) 
21 for 6- to 19-year-olds 22 . The RCMAS is a 28-item yes/no self-
rating scale that consists of items designed to assess physiological 
symptoms, social concerns and worry. The items were scored as 1 
or 0, which yielded a range from 0 to 28. Higher scores indicated 
greater anxiety.

Symptoms of depression were assessed using the Portuguese 
version of the Children’s Depression Inventory (CDI) 23, which was 
originally developed by Kovacs (24). The CDI consists of 27 items 
designed to assess a variety of symptoms associated with depres-
sion, such as sleep disturbance, appetite loss, suicidal thoughts and 
general dysphoria. Each item consists of three brief statements that 
describe options ranging from normal responses to responses that 
indicate moderate or severe symptoms of depression. The items 
were scored 0 (normal), 1 (moderate), or 2 (severe) for a final range 
of 0 to 54.

Evaluation of salivary cortisol concentration
Salivary cortisol samples were collected and analyzed consid-

ering the circadian rhythm of cortisol 25. Stimulated saliva samples 
were collected at home after the subjects and their parents had been 
given instructions for the collection procedure. They received plastic 
tubes containing cotton rolls (Salivettes, Sarstedt, Numbrecht, 
Germany) for collecting saliva. On a weekday, after waking 
normally, the subjects chewed the cotton rolls for two minutes, until 
they had been soaked with saliva, and then placed them into the 
salivettes. The first sample was taken 30 min after waking (fasting) 
and the second sample was taken at night (bedtime). Samples 
were kept on ice and transported to the laboratory on the next day, 
where they were centrifuged (at 3500 rpm for 5 min) and stored 
at -80˚C for analysis. To minimize variation, all samples from the 
same subject were assayed in the same batch (in duplicate). Salivary 
cortisol was assayed in 25 µl samples of whole saliva using a highly 
sensitive commercial enzyme immunoassay kit (Salimetrics, State 
College, PA, USA) in a microtiter plate and read at 450 nm (Stat 
Fax 2100, Awareness Tech. Inc., Palm City, FL, USA), according 
to the manufacturer’s directions. Standard curves were fitted by a 
weighted regression analysis. 

Data analysis was performed using SPSS 9.0 (SPSS, Chicago, IL, 
USA) with a 5% significance level, and normality was assessed using 
the Kolmogorov-Smirnov test. Since score distributions were asym-
metrical, non-parametrical tests were used in analyses performed. 

The diurnal decline of salivary cortisol data (DDSC) (in µg/dl) 
was calculated as the difference between cortisol levels at 30 min 
after waking and at bedtime. Individual’s gender, age and psycho-
logical characteristics (RCMAS and CDI scores and DDSC values) 
were summarized separately for the two clinical groups (habits and 
habits free) using frequencies and percentages, means and standard 
deviations (SD). The Chi-squared test was used for a comparison 
of proportions and Mann-Whitney test for a comparison of the 
means of the continuous variables. The correlations between the 
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psychological variables and age were estimated by group using the 
Spearman correlation coefficient. 

Logistic regression models with the binary endpoint of oral habit 
(yes, no) were fit to evaluate the association between the presence of 
at least one oral habit and each of the independent variables. First, 
univariate models were fit to examine the association between the 
presence of oral habit (as dependent variable) and gender (male=0; 
female=1), age (in years) and each of the psychological variables. 
Median values of the RCMAS and CDI scores and DDSC values 
were used as thresholds for the outcomes. Next, a multivariable 
logistic regression model was fit using a stepwise variable selection 
method to identify a set of variables that were independently asso-
ciated with the presence of oral habit. Only variables with P ≤ 0.25 
for the univariate analysis were kept in the multivariable models as 
potential confounders (26).

RESULTS
The sample characteristics such as age, gender, RCMAS and 

CDI scores and DDSC values, are showed on Table 1. Females 
presented higher prevalence of oral habits than males (p<0.05), and 
mean CDI scores were higher on Habit group (p<0.05). 

Table 1. Characteristics of sample in accordance with clinical 
groups.

Habit free
(n=38)

Habit
(n=109)

Mean age (SD) 10.1 (1.6) 10.6 (1.7)

Gender (%)

 Male 12 (31.6) 38 (34.9)†

 Female 26 (68.4) 71 (65.1)†

Mean RCMAS score (SD) 13.7 (5.6) 16.1 (6.9)

Mean CDI score ± SD 7.5 (4.2)‡ 10.4 (7.0)‡

Mean DDSC ± SD (in µg/dl) 0.18 (0.13) 0.18 (0.20)

RCMAS, Revised Children’s Manifest Anxiety Scale; CDI, Children’s 
Depression Inventory; DDSC, diurnal decline of salivary cortisol

† Chi-square test; ‡ Mann-Whitney test (p<0.05)

Figure 1. Distribution and frequency (%) of the different types of oral 
habits in the studied sample (n=109).

The habits presented by the participants are list in Figure 1, and 
the most frequently observed habit was nail biting (58.7% of Habit 
group) followed by lip biting or sucking, grinding and cheek biting.

There were positive correlations between age and salivary 
cortisol (p<0.01) and between CDI and RCMAS scores (p<0.01) in 
both clinical groups, as seen on Table 2. 

Table 2. Spearman’s rank correlations between age and 
psychological variables according to clinical groups.

Group Variable Age Depression Anxiety DDSC
Habit 
free
(n=38)

Age -

Depression 0.02 -

Anxiety 0.01 0.57* -

DDSC 0.45* 0.07 -0.13 -

Variable Age Depression Anxiety DDSC
Habit
(n=109)

Age -

Depression 0.18 -

Anxiety 0.11 0.50* -

DDSC 0.30* 0.15 0.05 -

DDSC, diurnal decline of salivary cortisol
*p<0.01

The univariate logistic regression results are showed on Table 
3. RCMAS scores were significantly associated with the presence 
of oral habits (OR=2.35; p<0.05). Multiple logistic regression 
analysis (Table 4) also found statistically significant associations 
between RCMAS scores and oral habits in children and adolescents 
(OR=2.35; p<0.05).

DISCUSSION
Nail biting was the most frequent oral habit in the evaluated 

sample, probably due to the fact that this habit can be transference 
of sucking habits, which tend to be abandoned during the third year 
of life, when nail biting starts 12. This finding corroborated previous 
ones in children 27 and adolescents 2. On the other hand, other 
studies reported thumb and tongue sucking as the most frequent 
oral habit 4,28. Moreover, it was observed by Tanaka et al 12 that the 
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prevalence of this habit increases after 10 years-old, whereas around 
16 years-old, onychophagia is usually replaced by the habit of lip 
“pinching,” chewing of pencils or other objects, nose scratching, or 
hair twirling 12. 

In relation to gender, the present results found higher prevalence 
of DOH in females than males. To date, there is no consensus in the 
literature regarding the prevalence of oral habits and their association 
with gender. While some studies report that females have more oral 
habits than males 8,29, others found no difference between genders 
6,8,30. These contradictory results may be explained by psychological 
characteristics of these individuals. Previous studies have suggested 
that females experienced more symptoms of anxiety than males 31-33. 
Accordingly, the present study also found statistically significant 
associations between symptoms of anxiety and the presence of 
DOH (in univariate and multivariate analysis), corroborating with 
Tanaka et al 12. Some explanations for differences between genders 
in relation to anxiety are: differences in social pressures related to 
social competence and body image 31 and hormonal changes 34-35. 
Estrogens have been reported to influence anxiety symptoms 36 as 
hypothalamic pituitary adrenal axis dysregulation 37.

Children and adolescents with DOH also presented more 
depressive symptoms than their counterparts. Although this 
difference is statistically significant, the means CDI scores in 
both clinical groups are lower than normative data suggested by 
previous Brazilian studies assessing 7 to 17-year-old children and 
adolescents. Normative data values vary from 14 to 23 23,38,39. On 
the other hand, there was no difference regarding symptoms of 
anxiety between subjects with and without oral habits. However, 
both clinical groups presented RCMAS scores higher than norma-
tive data previously suggested 21,22. Positive correlations were also 
observed between CDI and RCMAS scores in both clinical groups, 
i.e., children and adolescents who reported higher symptoms of 

depression were more likely to report symptoms of anxiety, inde-
pendently of the presence or absence of DOH. This is in line with 
the American Psychiatric Association 40 and with Brady and Kendall 
41 study, which suggest that depressive symptoms may be associated 
with different psychological disorders, mainly anxiety. They found 
strong correlation between depressive and anxiety measurements, 
especially self-report assessment. Moreover, Masi et al 42 observed 
that 56% of patients with generalized anxiety disorder presented 
depressive disorder as the most frequent comorbidity.

Literature evidence indicates that cortisol hypersecretion is 
associated with depression and anxiety disorders 43-46. However, 
the present study found no difference between DDSC values 
comparing Habit and Habit free groups. On the other hand, DDSC 
values were positively correlated with age in both clinical groups. 
Data on literature are conflicting 47,48, this is because most studies 
have used a heterogeneous sample of age ranges rather than 
focusing on defined age groups16, because of these inconsistent 
aspects of the literature, conclusions are difficult to draw but sali-
vary cortisol levels may be correlated with age in the period before 
and during sexual development 16.

CONCLUSIONS
In conclusion, children and adolescents with deleterious oral 

habits presented more symptoms of depression than their coun-
terparts. Moreover, they were more likely to report symptoms of 
anxiety. 
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Table 3. Univariate logistic regression analysis of the association 
between the presence of oral habit and age, gender and 
psychological variables (n=147).

Dependent 
variable

Independent 
variables

Coef. p-value Odds 
ratio

95% CI

Oral habit

Age 0.156 0.173 1.17 0.93-1.46

Gender -0.14 0.713 0.86 0.39-1.90

Depression 0.48 0.208 1.62 0.76-3.43

Anxiety 0.85 0.029 2.35 1.09-5.08

DDSC -0.01 0.961 0.98 0.47-2.05

DDSC, diurnal decline of salivary cortisol

Table 4. Multiple logistic regression to test the association of 
independent variables with the presence of oral habits 
in the studied sample (n=147). Only the independent 
variables that remained in the final model are shown.

Dependent 
variable

Independent 
variables

Coef. p-value OR 95% CI

Constant 0.67 - - -

Oral habit Anxiety 0.85 0.029 2.35 1.09-
5.08

OR, odds ratio
Model chi-square: 4.96; P=0.025
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