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Abstract

Objective: We aimed to investigate the influence of depression and self-esteem on oral health-

related quality of life (OHRQoL) in students.

Methods: Among the 67 included participants, we measured self-esteem using the Rosenberg

Self-Esteem Scale, severity of depression using the Patient Health Questionnaire-9 (PHQ-9),

personality dimensions with the Neuroticism–Extraversion–Openness Five-Factor Inventory,

and OHRQoL using the Oral Health Impact Profile 49 (OHIP-49).

Results: Among all participants, 7.5% (n¼ 5) had the dominant personality trait openness to

experience, 11.9% (n¼ 8) presented a neurotic personality type, and 64.% (n¼ 11) had an extra-

verted personality type. The most frequent was conscientious personality type, accounting for

64.2% (n¼ 43) of participants. Our results showed a significant correlation between increased

PHQ-9 scores and OHIP scores (Spearman’s r¼ 0.280); thus, participants with poorer oral health

tended to have more severe depression. An increase in depression severity was significantly and

positively correlated with increased scores across the other two OHIP subcategories, physical

pain (Spearman’s r¼ 0.314) and physical disability (Spearman’s r¼ 0.290).

Conclusion: The presence and severity of depression influences OHRQoL. An important factor

in the presence of depression and level of self-esteem is the personality type, especially the

neuroticism dimension.
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Introduction

Previous studies have revealed that the
association between objective measures of
dental disease (such as the presence of
dental caries or periodontal attachment
loss) and patients’ opinions of oral status
is weak and objective measures do not accu-
rately reflect patients’ perceptions. The lim-
itations of the “biomedical” paradigm of
health have been recognized, especially
because this model deals only with disease.
The psychiatrist George L. Engel proposed
a holistic alternative in formulating the
biopsychosocial model, which states that
only by combining biological, psychologi-
cal, and social factors can the concept of
health be better explained.1

The biological component of the biopsy-
chosocial model is best described as the
cause of illness. Different psychological
factors such as lack of self-control, low
self-esteem, emotional disturbance, and neg-
ative thinking as potential causes of health
problems are explained by the psychological
component of the biopsychosocial model.
The social component of the biopsychosocial
model investigates the impact of different
social factors on health, such as socioeco-
nomic status, poverty, culture, technology,
and religion.2

Until recently, the psychosocial conse-
quences of oral health conditions have
received little attention, as these are rarely
life threatening. Historically, the oral cavity
has been dissociated from the rest of the
body when considering general health
status. Recent research has highlighted

that oral disorders have emotional and psy-
chosocial consequences that are as serious

as other disorders. Studies have indicated
that approximately 160 million work
hours per year are lost owing to oral
disorders.3

Many measures have been introduced to
assess and describe oral health-related qual-
ity of life (OHRQoL). There is evidence
that oral health influences the mental
health of patients, changing their self-
esteem, mood, and satisfaction with health
services and even influencing their social life
and life quality.4 However, self-esteem and
disturbed mood can also be expected to

influence oral health: for example, the pres-
ence of depression has been associated with
smoking,5,6 drinking,6–8 and a lack of regu-
lar physical exercise,9,10 which influences
how a person perceives their OHRQoL.
Thus, there is a complex circular relation-
ship between psychological factors (i.e.,
self-esteem, disturbed mood) and
OHRQoL.

Because personality traits and self-
esteem directly influence each other11 and
personality traits are important to
OHRQoL,12 we introduced this psycholog-
ical dimension in this study. Self-esteem has

been found to be correlated with each of the
“Big Five” factors.11,12 Recent studies have
demonstrated that psychological factors
such as personality traits and self-esteem
are significantly associated with quality of
life rating. Moreover, there is evidence of an
important relationship between some psy-
chological profiles and satisfaction with
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dental status, dental treatment, and ortho-
dontic needs. These findings suggest that
some personality traits such as neuroticism,
extroversion, and openness could act as
independent predictors of a patient’s
OHRQoL.11–13

Personality variables are also correlated
with disposition and mood, and some per-
sonality disorders predispose affected indi-
viduals to the development of affective
disorders. In this study, we analyzed the
influence of self-esteem and the presence/
severity of depression on OHROQoL, by
first defining groups according to Big Five
personality structures.13,14 The five-factor
model (Big Five) is the most widely
researched structural model of personality
and was developed using a lexical
approach.13

A reliable way to quantify OHRQoL is
with use of the Oral Health Impact Profile
(OHIP), which estimates a person’s percep-
tion about the impact of oral disorders on
well-being.15 The aim of the present study
was to investigate the influence of depres-
sion and self-esteem on OHRQoL as mea-
sured with the OHIP.

Methods

Study design and patients

The study design and consent forms were
approved by the Ethics Committee of the
“Pius Branzeu” Emergency County
Hospital, Timisoara (no. 154/15.02.2019).
All participants were informed about the
research aims, and informed consent was
obtained before the beginning of the
study. This research was conducted accord-
ing to the Declaration of Helsinki ethical
principles for research regarding the safety
of human subjects.

The participants included in the study
were students attending medical school at
a university in Timisoara, Romania. The
inclusion criterion was students who were

willing to participate in the study. We
excluded participants who did not complete
all questions on the questionnaire. The
included participants completed a three-
part questionnaire comprising the
Rosenberg Self-Esteem Scale, Patient
Health Questionnaire-9 (PHQ-9),
Neuroticism–Extraversion–Openness Five-
Factor Inventory (NEO-FFI), and the
Romanian version of the Oral Health
Impact Profile-49 (OHIP-49).

The impact of oral discomfort on
OHRQoL was measured using the
Romanian version of the OHIP-49.16 This
questionnaire is based on the conceptual
dimensions of OHRQoL and is used to
assess patients’ experience related to func-
tional limitation, physical discomfort, psy-
chological discomfort, physical disability,
psychological disability, social disability,
and handicap. The 49 questions of the
OHIP include a subset of 9 questions
addressing functional limitation, 14 ques-
tions addressing physical pain, 20 questions
on physical disability, and 6 questions
addressing handicap. Each question is
scored using a five-point Likert-type scale
as follows: very often (4), fairly often (3),
occasionally (2), hardly ever (1), and never
(0). The final score for each domain is com-
puted by summing all the answers.

The Rosenberg Self-Esteem Scale is a
self-report questionnaire scored using a
10-item Likert scale. Every item is rated
on a four-point scale, from strongly agree
to strongly disagree. Scores range from 0 to
30, with scores between 15 and 25 consid-
ered within normal range; scores below 15
suggest low self-esteem. The higher the
score, the higher the self-esteem.17,18

The Patient Health Questionnaire-9
(PHQ-9) is a self-report questionnaire used
to evaluate the presence and severity of
depression. The nine items of the scale are
based on the nine diagnostic criteria for
major depressive disorder of the
Diagnostic and Statistical Manual of
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Mental Disorders, Fourth Edition. Each
item is rated on a four-point scale from
“Not at all” (0) to “Nearly every day” (3).
A higher PHQ-9 score is associated with
more severe depression. Based on this
score, the severity of depression may
be divided into three groups: minimal or
mild (PHQ-9 score <10), moderate
(PHQ-9 score 10–19), and severe (PHQ-9
score >19).19

The Romanian version of the NEO-
FFI20 is a shortened version of the revised
NEO Personality Inventory (NEO-PI)
developed by McCrae and Costa in
1989.21 The scale assesses openness to expe-
rience, extraversion, agreeableness, consci-
entiousness, and emotional stability
(neuroticism), the five major dimensions of
personality. The self-report questionnaire
consists in 60 items, 12 items for each per-
sonality dimension. Every item is rated by
respondents on a five-point Likert-type
scale from “strong disagreement” (1) to
“strong agreement” (5). Personality dimen-
sion scores are calculated by summing the
item scores that correspond to the related
subscale. The highest score on the subscale
corresponding to one of the five dimensions
indicates the dominant personality trait.

Statistical analysis

SPSS version 17 (SPSS Inc, Chicago, IL,
USA) was used to both collect and analyze
the data in the present study. Results for
categorical variables are presented as
number of individuals and percentage of
the sub-group total; variables with non-
parametric distribution are presented as
median [interquartile range], minimum
and maximum, whereas numerical values
with Gaussian distribution are presented
as average value� standard deviation. To
assess the relationship between OHIP
scores and character type, the cohort was
divided according to the dominant person-
ality trait: extroversion, agreeableness,

conscientiousness, openness to experience,
or neuroticism. Consequently, an analysis
was conducted of these groups to assess
the differences in OHIP scores.

The unpaired Student t-test (for two
groups) and analysis of variance test (for
more than two groups) were used to com-
pare differences in the average values.
Assessment regarding significance of the
variance recorded for median values was
done using the Mann–Whitney U test (for
two medians) and Kruskal–Wallis test (for
more than two medians). The strength of
the association between two numerical
values was assessed by calculating the
Spearman’s rho value. A stronger correla-
tion between variables is indicated with a
value close to �1 or 1 whereas a value
closer to 0 indicates a weak correlation.

The Kolmogorov–Smirnoff test was used
to evaluate the significance of differences
between the hypothetical Gaussian distribu-
tion and that of the observed variables.
A nonparametric distribution was indicated
with a p-value <0.05 in this test. Levene’s
test was used for heteroscedasticity testing
of the variable’s distribution in two groups.
A p-value <0.05 obtained in Levene’s test
led to an assumption of heteroscedastic var-
iance between groups. In this study, a
p-value lower <0.05 was regarded as the
threshold for statistical significance

Results

Participant characteristics

Initially, 87 participants took part in the
study; however, after excluding those with
incomplete questionnaire responses, only 67
participants were enrolled in the present
study. Participants’ median age was 25
years, and 41.8% were male (n¼ 28). Of
the total, 7.5% (n¼ 5) were in the group
whose dominant personality trait was open-
ness to experience, 11.9% (n¼ 8) were in
the neurotic personality group, and 16.4%
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(n¼ 11) had an extraverted personality

type. The most frequently encountered per-

sonality type was conscientious, accounting

for 64.2% (n¼ 43) of participants. The

characteristics of the included students are

presented in Table 1.

PHQ-9 score distribution

In the study group, PHQ-9 scores showed a

distribution skewed to the right (skewness

0.765� 0.293), with the most values in the

lower score range (0–8 points). The

distribution of PHQ-9 scores is presented

in Figure 1.
Based on these values, we concluded that

no study participants had manifestations of

severe depression and most had symptom-

atology of mild depression (49.3%), with

PHQ-9 scores between 5 and 9 (Table 2).

Rosenberg Self-Esteem Scale scores

Rosenberg scale scores recorded in our

study sample had a normal distribution

(Shapiro–Wilk p¼ 0.194). Values of the

Rosenberg score were slightly negative

skewed; more individuals had higher self-

esteem than significantly decreased self-

esteem (Rosenberg skewness �0.308;

Figure 2).

Figure 1. Patient Health Questionnaire-9 score
distribution.

Table 1. Participant characteristics.

Studied parameter Result

Male sexa 28 (41.8%)

Female sexa 39 (58.2%)

Age (years)b 24

Personality traita

Neuroticism 8 (11.9%)

Extraversion 11 (16.4%)

Openness to experience 5 (7.5%)

Conscientiousness 43 (64.2%)

aResults for categorical variables are presented as fre-

quency (percentage) of the total.
bResults for numerical variables with nonparametric dis-

tribution are presented as median [interquartile range].

Table 2. Prevalence of depression severity in the
study group.

Depression severity Number Percentage [95% CI]

None–minimal 24 35.8% [25.4 to 47.8]

Mild 33 49.3% [37.7 to 60.9]

Moderate 8 11.9% [6.2 to 21.8]

Moderately severe 2 3.0% [0.8 to 10.3]

Severe 0 0% [0 to 5.4]

CI, confidence interval.

Figure 2. Rosenberg Self-Esteem Scale score
distribution.
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According to the classification of self-

esteem based on the Rosenberg score,

most students in our cohort had normal

self-esteem (65.7%) in contrast to those

with low self-esteem (9.0%); 25.4% of par-

ticipants reported higher values than

expected. Students’ classification with

respect to Rosenberg score is presented in

Table 3.

Relationships between oral health,

depression, and self-esteem and charac-

ter type

Our study results indicated that the charac-

ter type exhibited by individuals impacted

depression severity assessed using the PHQ-

9 (p¼ 0.04, Kruskal–Wallis test for unequal

variances). The highest score was achieved

by those with a dominant personality trait

of openness to experience, with a median

score of 9; this was closely followed by
those with a neurotic personality type,

with a median score of 8. The lowest
scores were among those with dominant
traits of conscientiousness and extraversion,

with median scores of 5 and 6, respectively
(Figure 3).

Furthermore, the character type impact-
ed participants’ self-esteem, as assessed

using the Rosenberg scale (p¼ 0.033,
Kruskal–Wallis test for unequal variances).

Whereas scores for all character types were
in the normal range, their actual values dif-

fered, with a median score of 17 in students
with a dominant neurotic type to a median

score of 23 in those with a dominant con-
scientious type (Figure 4). Details regarding
the influence of character type on PHQ-9

depression score and Rosenberg self-
esteem score are given in Table 4.

The present results showed a positive
and significant correlation between

increased PHQ-9 scores and OHIP total
scores (Spearman’s r¼ 0.280, p<0.05),

implying that individuals with poorer oral
health tended to have more severe depres-

sion symptomatology (Figure 5). In con-
trast, there was no statistically significant

correlation between Rosenberg scores and
OHIP total outcomes (Spearman’s
r¼�0.153), indicating that oral health

Table 3. Self-esteem scores in the study sample.

Rosenberg scale score Number Percentage [95% CI]

Low self-esteem (<15) 6 9.0% [4.2 to 18.2]

Normal self-esteem

(15–25)

44 65.7% [53.7 to 75.9]

High self-esteem (>25) 17 25.4% [16.5 to 36.9]

CI, confidence interval.

Figure 3. Patient Health Questionnaire-9 scores
in relation to dominant personality trait.

Figure 4. Self-esteem in relation to dominant
personality trait.
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had no significant impact on participants’

self-esteem (Figure 6).
Although results of the PHQ-9 did not

correlate with OHIP functional limitation

scores (Spearman’s r¼ 0.132) nor OHIP

handicap scores, we found that an increase

in depression severity was significantly and

positively correlated with increased scores

across the other two OHIP subcategories

as follows: OHIP physical pain

(Spearman’s r¼ 0.314, p¼ 0.01) and OHIP

physical disability (Spearman’s r¼ 0.290,

p¼ 0.017).

Discussion

The results of the present study indicated a

positive and significant correlation between

increased PHQ-9 scores and increased

OHIP total scores as well as the OHIP sub-

categories of physical pain and physical

disability.
Within the selected group, the level of

self-esteem and severity of depression

varied significantly according to the domi-

nant personality trait. In terms of self-

esteem, participants with neuroticism as

their dominant personality trait had signif-

icantly lower self-esteem than those in the

other three subgroups.
Defined as a personal perception of an

individual’s worthiness in connection with

a person’s social world, self-esteem is

Table 4. PHQ-9 and Rosenberg scores in relation to main personality type.

Personality trait PHQ-9 score Rosenberg scale score

Neuroticism 17 [13 to 20] 8 [5 to 13]

Extraversion 22 [21 to 26] 6 [5 to 7]

Experience 21 [20 to 23] 9 [5 to 11]

Conscientiousness 23 [20 to 26] 5 [1 to 6]

p-value 0.04 0.033

Results for variables with nonparametric distribution are presented as median [interquartile range].

p-values calculated using the Kruskal–Wallis test.

PHQ-9, Patient Health Questionnaire-9.

Figure 5. Correlations between the Oral Health
Impact Profile and Patient Health Questionnaire-9
scores.

Figure 6. Correlations between the Oral Health
Impact Profile and Rosenberg scores.
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derived from the reflected appraisal of
others and can have both positive and neg-
ative effects. Whereas an individual with
low self-esteem feels helpless and inade-
quate, an individual with high self-esteem
feels able to cope with adversity and suffi-
ciently competent to achieve success.22

Self-esteem and personality are likely to
share common developmental roots. Until
now, most studies have reported correla-
tions among the big five dimensions and
self-esteem.11,23–26 In most studies, self-
esteem has been found to correlate nega-
tively with neuroticism and positively with
extraversion, agreeableness, conscientious-
ness, and openness.26,27

The results of the present study are con-
sistent with those of the studies mentioned
above because the lowest self-esteem was
found among neurotic participants. This
can be reasonably expected as people with
these characteristics have a tendency to
experience negative and unpleasant emo-
tions, vulnerability to stress, a lack of con-
fidence, and they are easily frustrated and
prone to guilt, moodiness, anger, insecur-
ities in relationships, and have difficulty
managing stress.

Good oral hygiene behaviors have been
correlated with high self-esteem. Studies by
Honkala et al. and Dumitrescu et al.28,29

showed that people with high self-esteem
had good oral hygiene behaviors.

We observed that depression severity
was lowest in participants who had a dom-
inant personality trait of conscientiousness
or extraversion; those with a dominant per-
sonality of openness to experience or neu-
roticism had higher levels of depression.

The results of this study are consistent
with those of a meta-analysis of Kotov
et al.,30 which showed that patients with
depression scored higher than non-clinical
patients for neuroticism and lower for
extraversion and conscientiousness.
Similarly, a later study by Jourdy and
Petot found a high positive correlation

between neuroticism and severity of depres-
sion, and a medium negative correlation
with extraversion and conscientiousness.31

Thus, because neurotic individuals have
lower self-esteem and higher levels of
depression than conscientious and extra-
verted participants, the neurotic personality
trait likely has a negative impact on oral
hygiene.

Severe depression has been associated
with poorer oral and dental health, charac-
terized by increased levels of untreated
tooth decay, gingivitis and periodontal dis-
ease, poor oral hygiene, soft tissue lesions
and disease, tooth loss at an early age, and
an increased risk of oral cancer owing to the
use of tobacco and alcohol. A study by
Hugo et al.32 showed that depressive symp-
toms may act as determinants of caries and
might directly influence the evolution of
untreated caries, proving to be a powerful
predictor of the disease. Previous findings
have showed that adults with depressive
symptoms tend to more frequently rate
their oral health as poor and have less
favorable dental behaviors.33

Depression has also been correlated with
modified behaviors related to maintaining
proper oral hygiene.34 In our study, the
intensity of depression showed a significant
positive correlation with OHIP total scores
and the OHIP subscales of physical pain
and physical disability. The higher the
severity of depression, the lower the quality
of life in terms of oral health, as well as
physical pain and physical disability. This
is understandable especially owing to the
impact of depression on oral health, as pre-
viously mentioned.

For these reasons, it is critical to pro-
mote changes in behaviors and habits to
achieve good oral health in patients with
depression. Considering the impact of
depression on the cognitive and volitional
level of the patient, as mentioned by
Friedlander,35 dentists should be supportive
and have patience with depressed
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individuals, sending clear and well-

structured messages about oral health

hygiene and undergoing regular dental

check-ups. Our results can be explained by

the participants being medical students who

were likely better educated with respect to

maintaining good oral hygiene. In addition,

interpretation of the OHIP scale is not

expected to be the same in our study popu-

lation as in the general adult population.

Dental problems among older adults are

more complex than those among younger

people; thus, our findings cannot be extrap-

olated to individuals that do not have com-

plete dentition.
Interestingly, we did not find any signif-

icant correlation between the level of self-

esteem as assessed using the Rosenberg

scale and OHRQoL as assessed with total

OHIP scores. This is interesting within the

context that self-esteem is considered an

important psychological factor in the bio-

psychological model formulated by psychi-

atrist George L. Engel. In addition, the

studies mentioned above reported a benefi-

cial impact of increased self-esteem on the

perception of oral health. The influence of

self-esteem was found to be significant in a

study by Ozhayat, in which low self-esteem

and high negative affectivity were associat-

ed with worse OHRQoL in patients with

partial tooth loss.36 Further, in a group of

children receiving orthodontic treatment,

Agou et al.37 postulated the mediator role

of self-esteem when evaluating OHRQoL.

Limitations

The small population size is a limitation of

this study. In addition, the enrolled partic-

ipants were selected from among university

students; therefore, the results cannot be

generalized to the entire population.

Conclusion

The presence and severity of depression

influences OHRQoL, as opposed to self-

esteem. An important factor in the presence

of depression and level of self-esteem of

patients is the dominant personality trait,

especially the neurotic dimension. Thus, in

anticipating the subsequent evolution of

oral health in a patient, it is important to

also analyze psychological factors, at least

in terms of the existence of depression and

the personality traits lying behind it.
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