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Abstract

Aimr: The aim of the present study was to measure dental anxiety levels and oral health-related qualities
of life (OHRQoL) in patients with periodontitis compared to healthy controls and to analyze their
association with various demographic, clinical and periodontal parameters.

Methods: Fifty-five patients with periodontitis and 56 healthy controls were enrolled. Collected data
included demographics, smoking habits, numerical rating scale (NRS), Corah’s Dental Anxiety Scale
(DAS) and Oral Health Impact Profile-14 (OHIP-14), DMFT index (Decayed, Missing and Filled
Teeth), Plaque Index (PI), probing depth (PD), bleeding on probing (BOP), and radiographic bone
loss.

Results: Periodontitis patients exhibited statistically significant higher scores in the total DAS and in
almost of single DAS domains. Compared to the control group, periodontitis patients exhibited worse
OHIP-14 global as well as in all individual OHIP-14 domains scores. Among both periodontitis and
control patients, the physical pain domain was where the highest impact was recorded, while the lowest
impact was recorded in the functional limitation domain.

Conclusion: Periodontitis patients were positively associated with higher levels of dental anxiety and
worse OHRQOoL. Self-perception of dental anxiety and OHRQoL should be regarded as an integral
element in routine diagnostic work-up process of periodontal diseases. This study showed that for a
nationally representative sample of the southern Italian population population, periodontal disease was
significantly associated with the domains of OHRQoL.
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1. Introduction

Although various oral conditions are not fatal, they have significant impacts on the quality of
life of individuals in terms of physical, social and psychological problems (Kim et al., 2018; Vita
et al,, 2020). The influence of oral health on quality of life and psychophysical well-being
highlights their close association. This connection is demonstrated neurologically by the fact
that one third of the brain circuits are used for chewing and swallowing (Dahlstrom & Carlsson,
2010). The connection of these aspects determines that the imbalance of even just one element
causes the imbalance of the entire system, with repercussions on a psycho-physical level. Some
disorders such as anxiety, depression, panic attacks could originate precisely from the cranio-
cervical-nuchal compressions induced by craniomandibular imbalance (Jerolimov, 2009; Li et

al., 2013; Yap et al., 2003).

Recent research from the University of Harvard (Komaroff, 2017) also showed that stress and
emotional factors can damage the teeth and gums due to high cortisol levels and the onset of
bad habits that cause the subject to neglect the fundamentals of periodontal hygiene. The
recovery of oral health would therefore produce benefits not only on a physical level but also
in terms of mental well-being, through the resolution of psychic conditions such as anxiety and
depression (Conversano & Di Giuseppe, 2021; Frisone et al., 2021; Metlo et al., 2020, 2021;
Paunica, 2016; Rawlinson et al., 2021; Shah et al., 2020; Vicario et al., 2020).

Among oral conditions, Global Burden of Disease study shows that severe periodontal disease
is one of the most common oral conditions globally (Offenbacher et al., 2016; Righolt et al.,
2018). Epidemiological studies from developed countries have frequently estimated that over
90% of the general population has some form of periodontal disease (Righolt et al., 2018;
Shimizu et al., 2015; Shinjo et al., 2019).

Periodontal diseases have a significant impact on oral health-related quality of life (OHRQoL)
(Isiekwe et al., 20106). In addition, individuals with periodontal disease have a negative perception
of their oral health status and poorer quality of life when compared to healthy individuals (Carra
et al., 2020; Righolt et al., 2018), as well as similar systemic diseases (Al-Harthi, 2013; Castro et
al., 2020; Catalano et al., 2018; Conversano et al., 2020; Di Giuseppe et al., 2021; Marchini et al.,
2021; Martino et al., 2021; Merlo, 2019a, 2019b; Metlo et al., 2020; Meusel, 2015).

While the impact of periodontal disease on overall OHRQoL has been assessed, there is a
deficiency of knowledge in one important area: the impact of periodontal disease on specific
OHRQoL domains at a population level. These studies included a small number of participants

that were recruited using convenience sampling in a clinical setting rather than population-level
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sampling (El Sayed et al., 2019). Additionally, an analysis adjustment for confounding factors
such as dental caries and missing teeth was not performed; therefore, the findings may have

been confounded (Ferreira et al., 2017).

It is important to measure the burden of periodontal disease on OHRQolL domains for reasons
such as the identification of specific areas of intervention. In addition, key motives for
individuals to seek treatment, such as functional limitation, psychological or social factors, may
be identified (Borges Tde et al., 2013). It is also important to study the impact of periodontal
disease on OHRQoL domains in non-treatment secking population samples, such as a

nationally representative sample.

Moreover, dental anxiety is an unreasonable apprehension of dental procedures, objects, or the
context of dental procedure, usually associated with a significant physiological as well as
emotional arousal. Population-based epidemiological surveys demonstrated that 5-20% of
adults have dental anxiety, ranging from a mild sensation of apprehension to prominent anxiety
and dental and general phobia (Merlo, 2019a, 2019b). Dental anxiety may lead to a vicious circle
as suggested by Berggren & Meynert (1984), in which dental anxiety leads to avoidance of dental
treatment which causes a deterioration of dental health, in turn leading to feelings of lower
general well-being, vitality, guilt and shame, depression, social isolation, contentment, and a

lower quality of life (Berggren & Meynert, 1984).

This may be important from a public health perspective, providing a broader evaluation of need
assessment and assist with the planning of public health policy and prioritization of healthcare
services, especially where public healthcare resources are limited (Settineri et al., 2018, 2019). It
may, therefore, be valuable to assess the impact of periodontal disease on OHRQoL domains
from a nationally representative sample, especially with regard to the possible effects of other

clinical and socio-economic variables.
1.1 The current study

The aim of this study was to investigate the association of periodontal disease with the dental

anxiety and OHRQoL and its domains among a southern Italian population.
2. Materials and Methods
2.1 Partecipants

The sample consisted of 56 patients with periodontitis who referred to the School of Dentistry
at the University of Catania, Italy. The control group consisted of 55 patients matched for age

and gender, with no history of periodontal disease.
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All subjects between the ages of 18 and 50, with at least 20 teeth present were included in the
study. The exclusion criteria concerned the presence of psychiatric disorders, drug abuse, taking

sedative,

anxiolytic or analgesic drugs up to a week earlier, pregnancy or breastfeeding, and an acute dental

or periodontal condition.
2.2 Materials

The psychological assessment included the following tools: the NPRS, Corah’s Dental Anxiety
Scale (DAS) (Corah et al., 1978), Oral Health Impact Profile (OHIP-14) (Johannsen et al., 2005).

The NPRS (or NRS scale) is an 11-point one-dimensional scale that assesses the intensity of
pain in adults. The scale consists of a horizontal line, with an interval ranging from 0 to 10,
corresponding respectively to "no pain" and "worst pain imaginable" (Breivik et al., 2008). The
patient indicates the intensity of their pain verbally or by drawing a circle on the number that
best describes it. As a one-dimensional measure, NPRS is more suitable for assessing current
pain or pain felt in the last 24 hours, making it less appropriate for fluctuating symptoms. The
score on this pain scale can range from 0 to 10 points: the higher the score, the greater the

intensity of pain felt by the patient.

Corah’s Dental Anxiety Scale (DAS) (Corah et al., 1978) is a specific instrument to measure
dental anxiety. The total score, which ranges from 4 to 20, indicates the level of dental anxiety.
The scale contains four multiple choice items dealing with the patient’s subjective reaction to
the dental situation: anticipating visit to the dental clinic; waiting in the dentist’s office for
treatment; waiting in the dental chair for drilling of teeth; waiting in the dental chair for scaling
the teeth. Five possible answers that are in an ascending order, from 1 to 5, are provided; each
carries a possible maximum score of 5, with a total possible maximum score of 20 for the entire
scale. The Italian version of the DAS (Facco et al., 2008) also showed a very good internal
consistency with Cronbach alpha =.883. Since the DAS score fails to capture additional
information about other specific phobic stimuli, we evaluated the fear-causing nature of other
phobic stimuli. Patients were asked to indicate whether each question evokes a fear response
(yes or no). The questionnaire included the following phobic stimuli such as fear of dental
injection, fear of the sound of the dental drill, and fear of having a foreign object in the mouth.
Due to the current classification of dental phobia as BII phobia, we have evaluated that weather
situations related to dental BII (i.e. dental injections) cause just as much anxiety as non-BII

related situations (i.e. fear of the sound of the dental drill and fear to have a foreign body in the

mouth).
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Oral Health Impact Profile (OHIP-14) (Johannsen et al., 2005) was used to assess the oral
health- related quality of life (OHRQoL). The OHIP-14 includes 14 items and seven conceptual
domains of OHRQoL, calculated by adding the scores of the two corresponding items
including: functional limitation, physical pain, psychological discomfort, physical disability,
psychological disability, social disability, and handicap. For each OHIP-14 question, subjects
were asked how frequently they had experienced the impact in the last 6 months, with values
ranging from 0 to 4. Global OHIP-14 scores range from 0 (no adverse impact during previous
month) to 56 (all 14 impacts experienced very often during the previous month). The

Cronbach’s alpha of the italian version was 0.90 (Corridore et al., 2013).
2.3 Procedure

Periodontitis was diagnosed according to American Academy of Periodontology guidelines,
after a first visit. Once the diagnosis was confirmed, the subjects were required to complete a

protocol consisting of several questionnaires, completed during a face-to-face interview.

The protocol consisted of a questionnaire in which demographics and smoking habits were
collected and a set of observation tools. All patients were provided with explanations on the

diagnosis, including the risk of tooth loss and the treatment option.

Clinical examinations were conducted with an oral mirror and a UNC-15 periodontal probe
(University of North Carolina, USA), Hu-Friedy Manufacturing Co., Chicago, IL, USA. Vertical
bilateral bitewings were included for the molar and premolar area combined with parallel
periapical radiographs of the maxillary and mandibular incisors. Prior to the start of the study,
a training and calibration session was performed for the examiners to ensure mutual agreement
and correct interpretation of the measurements of the indices used in the study. Plaque Index
Oral hygiene was assessed by Loe and Silness's Plaque Index (PI) (Loe et al.,, 1976). PI was
calculated as the percentage of teeth with visible plaque on any tooth surface. For each tooth,
the variables were recorded at six points around the tooth. The following variables were

recorded as probing depth (PD), bleeding on probing (BOP), and radiographic bone loss.
2.4 Statistical analysis

The appropriate sample size was calculated to determine that at least 110 participants were
needed, in two groups with a ratio of 0.65, to provide 80% statistical power to identify a 4.40-
point difference in the overall OHIP score -14, with alpha set to 0.05 and an estimated standard

deviation (SD) of 0.8 for using OHIP-14 scores as the primary outcome.
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Continuous variables are presented as means and standard deviations, and categorical variables
are presented as frequencies and percentages. Differences between groups were examined with
a Pearson chi square for categorical variables and an analysis of variance (ANOVA) for numeric
variables. Significance tests between DAS and OHIP-14 scores and the independent variables
included Chi-square test, ANOVA, and t test. Based on the univariate results significant
parameters were selected for multivariate linear regression analysis. Data were tabulated and
statistical analyses performed using SPSS software version 21.0 (Chicago, IL., USA). Two-tailed

level of statistical significance () was set at < 0.05.

3. Results

All participants completed the study. There were no significant differences between the study
groups regarding age, sex, and smoking habits, as well as regarding the current and the maximal
NRS scores (Table 1). Periodontal status and caries experience of the study population are

presented in Table 1.

Table 1. Demographic and periodontal characteristics of the enrolled patients

Parameter Healthy Controls Periodontitis P Value
n= 56 n= 55
Male Gender, no. 30 32 0.089
Age, mean  (SD) 51.5 (3.2 52.1 (3.6) 0.125
N° cigarettes/day, mean £ (SD) 4 (1.5) 6 (3.2 0.554
Current NRS, mean + (SD) 1.3 (1.2 1.9 (1.1) 0.066
Maximal NRS, mean * (SD) 49 (1.4) 4.7 (2.3) 0.058
Probing depth, mean £ (SD) 2.31 (1.1) 3.65 (1.4) 0.005
Bleeding score, mean + (SD) 19.36 (7.5) 55.42 (6.8) 0.003
Plaque index, mean * (SD) 24.32 (11.6) 44.59 (12.6) 0.002
Decay teeth, mean £ (SD) 0.78 (0.5) 0.83 (0.6) 0.058
Missing teeth, mean £ (SD) 0.31 (0.2) 1.35 (0.5) 0.015
Filled teeth, mean * (SD) 6.21 3.2) 5.51 (2.8) 0.036
DMFT, mean = (SD) 7.85 (2.1) 6.51 (1.9) 0.025

The periodontitis group exhibited statistically significant higher mean radiographic bone loss,

probing depth, PI, and bleeding score, compared to control group (Table 2).
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Table 2. Mean Dental anxiety scale (DAS) total and sub-scores, DAS categories, self-

assessment of dental anxiety and phobic stimuli as indicated by patients with periodontitis and

controls
Healthy Periodontitis P
Parameter Variable Controls n= 55 Value
n= 56
Self-assessed dental Yes 15 18
. 0.325
anxiety, no. No 41 37
Dental injections, no. Yes '8 2 0.066
No 38 35
Dental drill noise, no. Yes > 14 0.033
No 51 41
Mild anxiety 40 30
DAS categories, mean * Moderate anxiety 5 14 0,001
(SD) High anxiety 6 5
Phobia 5 6
DAS 1st question, mean + 2.5(0.9) 28 (1.1) 0.019
(SD)
DAS 2nd question, mean 1.7 (0.6) 2.3 (0.9) 0.007
+ (SD)
DAS 3td question, mean 1.9 (1.1) 2.5(0.8) 0.019
+ (SD)
DAS 4th question, mean 1.7 (0.9) 2.6 (1.1) 0.001
+ (SD)
Total DAS score, mean + 8.2 (2.3) 9.8 2.1) 0.001
(SD)

Patients with periodontitis exhibited statistically significant more missing (M) teeth, less filled
(F) teeth, and lower global DMFT and periodontal scores compared to controls. Table 2 shows
the mean DAS total and sub-scores. Compared to controls, periodontitis patients exhibited
statistically significant higher scores in the DAS total as well as sub-scores, except from DAS
1st question. Moreover, there were statistically significant differences in the distribution of DAS
categories between the periodontitis group and the control group (Table 2). The periodontitis
group exhibited significantly higher percentage of patients with high anxiety compared to the
control group (Table 2). No significant differences were observed between the groups regarding

fear of dental injections and self-assessed dental anxiety.
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There was an association, in all enrolled patients among total DAS as well as sub-scores with
demographic parameters, smoking habits, NRS scores, periodontal status parameters, and

DMFT scores.

Multivariate linear regression analysis of parameters reaching significantly significant association
with the mean DAS total score revealed that significant risk factors for higher DAS total scores
are being a patient in the periodontitis group (p = 0.015, B = — 1.118, S.E. = 0.563, B = —
0.2155, 95% confidence interval (CI)-2.409—0.017), higher current NRS scores (p = 0.007, B =
0.355, S.E. = 0.128, B = 0.284, 95% confidence interval: 0.105-0.442), maximal NRS scores (p
=0.018, B = 0.233, S.E. = 0.104, B = 0.242, 95% CI: 0.044-0.366), and higher PI scores (p =
0.005, B = 0.028, S.E. = 0.006, B = 0.235, 95% CI: 0.005-0.108).

Moreover, compared to controls, periodontitis patients exhibited worse scores in the OHIP-14

global as well as in all individual OHIP-14 domains scores (Table 3).

Table 3. Mean oral health impact profile (OHIP-14) global and domain scores among

periodontitis patients compared to controls

OHIP-14 Group Value P-value

Control 6.89 2.1)

OHIP-14 global score 0.001
Periodontitis 11.89 (2.5)
Control 0.19 (0.2)

Functional limitation 0.026
Periodontitis 0.24 (0.2)
Control 1.10 (0.3)

Physical pain 0.031
Periodontitis 1.34 (0.4)
Control 0.48 (0.1)

Psychological disability 0.023
Periodontitis 0.89 (0.2)
Control 0.32 (0.1)

Social disability 0.014
Periodontitis 0.97 (0.2)
Control 0.28 (0.1)

Handicap 0.004
Periodontitis 0.55 (0.2

Less schooling years, smoking habits, higher current and maximal NRS scores, worse
periodontal scores in all indexes, and more missing teeth were positively associated with worse
OHIP-14 global scores. Multivariate linear regression analysis of parameters reaching significant
association with the mean OHIP global scores revealed that significant risk factors for higher
OHIP global scores are being a patient in the periodontitis group (p = 0.006, B = — 4.044, S.E.

= 1.478, B = — 0.254, 95% confidence interval — 6.442 to — 1.235), higher current NRS scores
8



MJCP|9, 2, 2021 Periodontitis on systemic anxiety and oral health QOL

(p = 0.045, B = 0.554, S.E. = 0.245, 3 = 0.199, 95% CI 0.031-1.254), maximal NRS scores (p
= 0.033, B = 0.545, S.E. = 0.236, B = 0.184, 95% CI: 0.058-0. 766), and higher PI scores (p =
0.005, B = 0.055, S.E. = 0.024, § = 0.233, 95% CI: 0.025-0.121). Worse mean DAS total score
was positively associated with the physical pain, psychological discomfort, and psychological

disability OHIP-14 domain scores.

4. Discussion

The present study addressed many important confounding factors such as demographics, pain

scores, caries experience, and various periodontal parameters.

Compared to controls, the periodontitis group exhibited worse periodontal indices, including
radiographic bone loss, probing depth, PI, and bleeding scores. The association between
periodontitis and PI seems controversial in the literature: although Baer (Baer, 1971) suggested
that juvenile periodontitis is not associated with significant amounts of plaque and calculus; this
was not confirmed in the present study, as well as in other studies, who also reported higher PI

among periodontitis patients compared to controls (Igbal et al., 2015).

Compared to controls, periodontitis patients exhibited statistically significant higher scores in
the DAS total as well as most subscores and higher percentage of patients with high anxiety,
and they were more likely to fear of the dental drill noise and of foreign objects in the mouth.
Johannsen et al. (2005) reported in their study of markers of periodontal disease that higher
levels of self-reported every day anxiety were associated with deep pockets in smokers, and with
gingival inflammation in non-smoking subjects without deep pockets. Worse periodontal
indices were associated with higher DAS scores in the present study. Moreover, there could be
influences of anxiety and periodontitis in specific subgroups included in the present study:
younger humans with limited knowledge about the disease. Indeed, age and education, but not

sex, were associated with total DAS score.

Furthermore, periodontitis patients exhibited worse OHIP-14 global scores as well as worse
scores in all individual OHIP-14 domains. In fact, periodontal disease consequences, such as
redness, bleeding on brushing, gingival recession, persistent halitosis, pain, tooth mobility, and
tooth loss may compromise mastication, speech, swallowing, and smile esthetics, and
consequently negatively affect self-esteem, quality of life and self-perception. These results are
consistent with a study by Choi et al. (2017) for which the quality of life during an orthodontic
treatment deteriorates temporarily and is often associated with psychological and relational
discomforts. However, after the treatment, the quality of life improves, positively affecting self-

esteem and individual well- being. Other studies also suggested improvements in self-esteem,

9



MJCP |9, 2, 2021 Santonocito et al.

body image and the ability to socialize following orthodontic interventions (Kiyak, 2008;
Mahmood & Kareem, 2013; Rahbar, 2001). These correlations support the importance of the
oral sphere in psycho-physical well-being.

Worse periodontal scores in all indexes were positively associated with higher OHIP-14 global
scores and most domain scores (Borges Tde et al., 2013). This is in line with other studies
demonstrating that patients with severe periodontitis had significantly higher OHIP-14 values,
and worse functional limitation, physical pain, physical incapacity, and psychological incapacity
domain scores, than did those with mild/moderate periodontitis (Ehrenthal et al., 2016). The
association to psychological domains was also demonstrated by others, for example, fewer teeth
at the beginning of the treatment were related to higher scores of depressive symptoms, even
when controlling for several covariates. Patients with higher attachment avoidance attended
periodontal treatment later when diagnosed with chronic periodontitis and earlier with

periodontitis (Graetz et al., 2013).

OHRQoL assessments may play an important role in clinical practice in terms of identifying
needs, selecting therapies and monitoring patients’ progress. A greater understanding of the
consequences of periodontal disease and the effects of therapy are important on many fronts:
in understanding and embracing patients’ perceptions of the impact of their oral health on their
lives, in planning periodontal care that addresses patients’ needs and key concerns, in evaluating
outcomes from periodontal treatment from the patients’ perspective, and in drawing attention

to the importance of periodontal care in society.

Qualitative research, which enables interpretation of patients’ subjective experiences, can
contribute to revealing overlooked or tricky details of conditions analyzed by quantitative
studies by providing analyses of content from individual participant interviews. The term
‘subjective’ here indicates that the health condition is significant from patients’ perspective and
that interpretation of their subjective experiences could be applied as an essential means of
assessing and explaining the consequences of the disease. This qualitative study endeavored to
focus on the stories of periodontal patients and thoroughly observe their experiences of life
with periodontal disease. The results from this study also demonstrated that not only the
treatment of periodontal disease should be highlighted, but also to improve the OHRQoL for

those with periodontal disease.

In conclusion, compared to controls, periodontitis patients were positively associated with
higher levels of dental anxiety and worse OHRQoL. Self-perception of dental anxiety and

OHRQoL should be an integral part of the routine diagnostic work-up procedure. It is essential,
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from a public health perspective to establish communication between health professionals from
the dental and behavioral fields, in order to implement a multidisciplinary team approach to
treat dental anxiety, involving behavioral and psychological interventions. Patients must be
aware of the importance of dental maintenance or have the motivation to visit dentists to receive
regular dental care. Similar to the participants in this study, patients who are consistently
involved in dental care feel proud of and recognize the benefits of maintaining high levels of
dental hygiene. In other words, a desire to maintain a healthy oral cavity and enjoy the process
would become the driving force for long-term planning for regular visits to the dentists.
Furthermore, self-care based on professional brushing training has been shown to be even more
important than maintenance several times a year. Customized dental health education programs
focused on individual characteristics would be more appropriate for behavioral changes than

the standard ones.
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