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ABSTRACT
This study compared prevalence and risk factors of dental 
anxiety between men and women. The sample consisted of 
244 participants (n = 122 men) aged 18 years or older who 
sought dental care at a public Dental Education Institution from 
March 2018 to November 2019. The Modified Dental Anxiety 
Scale was used to determine presence of dental anxiety. The 
following risk factors were recorded: age, years of schooling, 
preoperative pain, and type of dental treatment. Bivariate 
analysis was used to assess the difference in dental anxiety 
between the sexes. Multivariate logistic regression was used 
to analyze the association between dental anxiety and gender, 

regardless of the influence of other variables. Total prevalence 
of dental anxiety was 18% (n = 44), 22.9% (28/122) in women 
and 13.1% (16/122) in men (p = 0.04). Gender (odds ratio: 
1.83, 95% confidence interval: 0.92–3.62) and preoperative 
pain (odds ratio: 2.095, 95% confidence interval: 0.97–4.49) 
were associated with dental anxiety. We concluded that women 
had a higher prevalence of dental anxiety. Preoperative pain 
was associated with dental anxiety regardless of gender. 
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RESUMO
Este estudo avaliou a prevalência e os fatores de risco da ansie-
dade odontológica entre homens e mulheres. O cálculo amos-
tral foi composto por 244 participantes (n = 122 homens) com 
18 anos ou mais que procuraram atendimento odontológico em 
uma instituição pública de Educação Odontológica no período 
de março de 2018 a novembro de 2019. A Escala de Ansiedade 
Odontológica Modificada foi utilizada para determinar a pre-
sença de ansiedade odontológica. Os seguintes fatores de risco 
também foram coletados: idade, anos de estudo, dor pré-ope-
ratória e tipo de tratamento odontológico. A análise bivariada 
foi usada para avaliar a diferença na ansiedade odontológica 
entre os gêneros. A regressão logística multivariada foi utiliza-
da para analisar a associação entre ansiedade odontológica e 

gênero, independentemente da influência de outras variáveis. 
A prevalência total de ansiedade odontológica foi de 18% (n 
= 44), 22,9% (28/122) nas mulheres e 13,1% (16/122) nos ho-
mens (p = 0,04). O gênero (odds ratio: 1,83, intervalo de con-
fiança de 95%: 0,92–3,62) e a dor pré-operatória (odds ratio: 
2,095, intervalo de confiança de 95%: 0,97–4,49) foram asso-
ciados à ansiedade odontológica. Concluímos que as mulheres 
apresentaram maior prevalência de ansiedade odontológica. A 
dor pré-operatória foi associada à ansiedade odontológica, in-
dependentemente do gênero. 

Palavras-chave: ansiedade odontológica - tratamento odonto-
lógico - gênero - dor. 

Ansiedade em relação ao tratamento dentário - uma questão de gênero

INTRODUCTION
Dental anxiety is an excessive and unreasonable 
negative emotional state experienced by patients 
undergoing dental treatment1. Its etiology may be 
related to previous traumatic experiences2,3 such as 
severe pain or discomfort during or after a dental 
procedure and negative observations by the dentist2,4. 

Dental anxiety can affect the patient’s oral health, 
cause negative thoughts, affect social interactions 
and job performance, and impact self-esteem and 
self-confidence, influencing the overall quality of 
life5,6. Anxiety is an important barrier to dental care5 
because anxious patients tend to miss, delay, or 
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cancel appointments, seeking treatment only in acute 
cases of inflammation and/or infection7.Patients with 
dental anxiety have greater rates of caries, gingivitis, 
and aggressive periodontitis, which are associated 
with a negative effect on dental and periodontal 
health6,8,9. Gordon et al.10 considered dental anxiety 
a public health problem and suggested that special 
attention should be given to these patients due 
to the consequences of anxiety on oral health. In 
addition, dental anxiety increases the likelihood of 
complications occurring during dental intervention11, 
including the onset of systemic changes during 
dental procedures such as changes in heart rate2.
A widely used method to assess anxiety level in 
patients is the Dental Anxiety Scale questionnaire, 
originally created by Corah12 and later modified 
by Humphris et al.13 and renamed Modified Dental 
Anxiety Scale (MDAS)9,11,14–16. The MDAS consists 
of five questions with five answer options each, in 
which the aggregate score suggests the overall dental 
anxiety level of the patient. Studies performed using 
MDAS report that the frequency of dental anxiety 
ranged from 8% to 42.1%9,11,14–16. This variation may 
be related to cultural factors, measurement methods, 
and the study design17. 
Factors such as age, education level, duration of the 
dental procedure, and personality traits have also 
been reported to influence dental anxiety4,9,11,14–16,18. 
Some studies report that female gender was more 
closely related to dental anxiety4,9,11,14,18-20, while 
others disagree6,15,16,21. It has been reported that men 
and women tend to express distress differently due 
to systems that structure gendered behavior22,23. 
However, it is not known whether the factors that 
influence dental anxiety in men are the same as in 
women. Furthermore, the studies comparing anxiety 
according to gender are not methodologically 
designed to assess gender as a risk factor for dental 
anxiety and most of them performed an exploratory 
analysis using convenience samples. Thus, there are 
limitations in these assessments due to the absence 
of a sample calculation designed specifically to 
assess differences in dental anxiety between the 
genders.  The aim of the present study was therefore 
to evaluate the prevalence and risk factors of dental 
anxiety in men and women.

MATERIALS AND METHODS
Study design and population
This cross-sectional study was approved by the 
University Hospital Clementino Fraga Filho of 
the Federal University of Rio de Janeiro Ethics 
and Research Committee (No. 1.526.201). All 
participants were treated in accordance with the 
Declaration of Helsinki and signed a consent form. 
The study description followed the recommendations 
of the Strengthening the Reporting of Observational 
Studies in Epidemiology criteria. 
Sample calculation was based on a predicted 
prevalence of 15% for men and double that for 
women (considering that the average prevalence 
of dental anxiety was 27% in previous studies14-16) 
with 80% power and 95% confidence level. The 
calculated sample was 244 participants (n = 122 
men and 122 women). 
From March 2018 to November 2019, adult patients 
(age ≥ 18 years) who sought dental care at a public 
dental teaching institution were invited to participate 
in the present study by one of the researchers. 
The patients included were systemically healthy 
and received restorative, prosthetic, endodontic, 
periodontal, or surgical dental treatment immediately 
after the data-collection interview. Patients who 
reported psychiatric or physical comorbidities, 
required highly complex dental treatments, or were 
pregnant or lactating were excluded.

Risk factors and data collection
Data were collected through interviews by a 
previously calibrated examiner (kappa > 0.9). The 
calibration was performed via a pilot study with 
30 participants who answered the questionnaires 
and then answered again 30 days later under 
similar clinical situations of dental care. During the 
interviews, the questionnaire was applied to assess 
the level of dental anxiety and risk factors such as 
age, years of schooling, preoperative pain, and the 
type of dental treatment to which the participant 
would be submitted on the date of application of the 
dental anxiety questionnaire.
Preoperative pain was assessed by the question 
“Are you in pain right now?”. When the respondent 
indicated that pain was present, they were asked 
to mark the intensity on a visual analog scale (0–
170). Age (years) was recorded and patients were 
stratified into two groups according to age (18–40 
and 41–80 years, respectively) as well as years of 
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schooling (≤ 12 years or > 12 years). Then, to assess 
the type of dental treatment, two distinct groups 
were established. One treatment group included 
participants receiving nonsurgical endodontic 
treatment, independently of the dental group, and 
simple surgical treatments such as dental extraction 
of teeth in occlusion or tooth root, excluding cases 
with impacted third-molar surgeries and implants. 
The second treatment group included participants 
undergoing nonsurgical periodontal treatments such 
as supra-gingival or subgingival scaling procedures 
and prophylaxis in general as well as prosthetic-
restorative treatments such as direct and indirect 
restorations, cementation of temporary or final 
prostheses, or manufacture of fixed or removable 
prosthesis.
The level of dental anxiety among study participants 
was measured using the MDAS13. The scale consists 
of five questions with five alternative answers, with 
a value of “1” being assigned to the alternative 
corresponding to the lowest degree of anxiety 
and “5” to the highest degree. Thus, the minimum 
possible score is five points (without anxiety) and the 
maximum is 25 points (extreme anxiety). Patients 
were considered to have dental anxiety when their 
scores were greater than or equal to 1616,24.  

Data analysis
The data were entered into the Statistical 
Package for the Social Sciences version 22.0 
software (SPSS for Windows, version 22.0; IBM 
Corporation, Armonk, NY, USA). The prevalence 
of anxiety and risk factors (age, years of schooling, 
preoperative pain, and type of dental treatment) 

according to each gender was determined. To 
better explore the influence of gender on anxiety, 
a multivariate analysis was conducted using a 
logistic regression model across the sample. For 
statistical inference, the chi-squared test (p < 
0.05) and odds ratio (OR) with a 95% confidence 
interval (CI) were used.

RESULTS
A total 256 patients were invited to participate in 
the study, of whom 244 met the eligibility criteria. 
Of the total participants included, 44 (18%) were 
considered to have dental anxiety according 
to the MDAS cutoff score of 16 points. The 
prevalence of dental anxiety was 22.9% (28/122) 
in women and 13.1% (16/122) in men (odds ratio: 
1.75, 95% confidence interval: 1.02–3.01; p = 
0.04). Regarding the other variables studied, the 
genders were similar, except for the presence of 
preoperative pain, which was more prevalent in 
women (p = 0.04) (Table 1).
Table 2 shows the distribution of dental anxiety 
per gender according to the risk factors studied. 
Dental anxiety was more frequent among female 
patients with preoperative pain than in those without 
preoperative pain (35.7% vs. 19.1%).
Multivariate logistic regression analysis including 
all patients suggests an association between female 
gender and the presence of dental anxiety (odds 
ratio: 1.833, 95% confidence interval: 0.926–3.629) 
and presence of preoperative pain (odds ratio: 2.095, 
95% confidence interval: 0.977–4.492), although 
the significance level was not reached.

Table 1. Distribution of the study variables according to gender

Variable
Female (n=122)

 (%)
Male (n=122) (%) 

P
value

Age (years)
18-40 (n=108) 49 (40.2) 59 (48.4)

0.19
41-80 (n=136) 73 (59.8) 63 (51.6)

Years of schooling
≤ 12 (n=149) 71 (58.2) 78 (64)

0.35
> 12 (n=95) 51 (41.8) 44 (36)

Preoperative pain
Present (n=44) 28 (23) 16 (13.1)

0.04
Absent (n=200) 94 (77) 106 (86.9)

Type of treatment
Endodontic and surgical (n=152) 76 (62.3) 76 (62.3)

1.0
Periodontal and restorative (n=92) 46 (37.7) 46 (37.7)
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DISCUSSION
In this study, a prevalence of 18% for dental 
anxiety was observed and the condition was 
more common among women. This finding of 
a female predominance is controversial as it has 
been corroborated by some studies4,9,11,14,18-20 but 
not reported by others6,15,16,21. Such differences 
in the literature could be attributed to personal 
and socioeconomic differences17 as well as 
methodological differences such as study design, 
analysis methods, type of measurement of dental 
anxiety, and sample size.
However, given the multidimensional nature of 
anxiety17, sociodemographic and preoperative 
factors were also explored in this study. The male 
and female groups were similar, except concerning 
the frequency of preoperative pain, which can 
be explained by the greater perception of pain 
stimulation by women25,26. However, when initially 
explored through bivariate analysis (Table 2), 
preoperative pain did not show association with 
female or male gender.
In sequence, considering that the difference in 
preoperative pain between groups could be a 
confounding factor, a multivariate logistic regression 
analysis was performed, grouping all study 
participants together (n = 244) and adopting anxiety 
as an outcome, gender as a variable exposure, and the 

other variables studied as potential confounders. 
In this model, the interaction between gender 
and preoperative pain was ruled out and female 
gender and the presence of preoperative pain 
proved to be factors that may increase the chance 
of dental anxiety. The chance of dental anxiety 
occurring was 1.8 times greater among women, 
similar to a previous study9, and was two times 
greater among those who had preoperative pain. 
Other studies have suggested that the presence of 
preoperative pain may influence the frequency of 
dental anxiety4 and vice versa27, which may impact 
the sensitivity to pain even during dental care28.
Other factors such as age, educational level, and 
type of dental treatment did not show a variable 
association with dental anxiety between the genders. 
However, our results cannot be directly compared 
with those of previous studies because other studies 
did not analyze these factors according to gender.
Studies that evaluated the association of anxiety to 
other factors without exploring gender found that 
dental anxiety did not differ according to age6,15,16, 
though there is not complete consensus on this 
point9,11,14,18. Previous studies have considered that 
the older the patient, the more often they visit the 
dentist, which can minimize dental anxiety9,14,18. 
Nascimento et al.16 and Yakar et al.11 showed that the 

Table 2. Distribution of anxiety according to the factors studied, stratified by gender

Gender Variable Anxious (%)
Not anxious 

(%)
P value

Female

Age (years)
18-40 (n=49) 13 (26.5) 36 (73.5)

0.441
41-80 (n=73) 15 (20.5) 58 (79.5)

Years of schooling
≤ 12 (n=71) 13 (18.3) 58 (81.7)

0.150
> 12 (n=51) 15 (29.4) 36 (70.6)

Preoperative pain
Present (n=28) 10 (35.7) 18 (64.3)

0.067
Absent (n=94) 18 (19.1) 76 (80.9)

Type of treatment
Endodontic and surgical (n=76) 19 (25) 57 (75)

0.489
Periodontal and restorative (n=46) 9 (19.6) 37 (80.4)

Male

Age (years)
18-40 (n=59) 10 (16.9) 49 (83.1)

0.225
41-80 (n=63) 6 (9.5) 57 (90.5)

Years of schooling
≤ 12 (n=78) 11 (14.1) 67 (85.9)

0.667
> 12 (n=44) 5 (11.4) 39 (88.6)

Preoperative pain
Present (n=16) 3 (18.8) 13 (81,3)

0.474
Absent (n=106) 13 (12.3) 93 (87.7)

Type of treatment
Endodontic and surgical (n=76) 12 (15.8) 64 (84.2)

0.407
Periodontal and restorative (n=46) 4 (8.7) 42 (91.3)
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fewer the patient’s years of schooling, the higher their 
level of dental anxiety, while other studies did not 
report such an association6,15,19,21. Further, it has been 
reported elsewhere that the type of dental treatment 
does not influence the frequency of anxiety16,28.
The method used in the present study to assess 
and identify anxious patients was the MDAS 
questionnaire13, which has been validated in different 
languages29,30, is easy to apply31, and is widely 
used6,3,9,11,15,16,18,21,29. Moreover, we decided to apply 
the questionnaires immediately prior to initiating 
dental care or the procedure because patients were 
experiencing all of the sensations, including any 
emotional responses, triggered by the imminent care.
Dental anxiety questionnaires have limitations 
because they are subjective and their outcomes 
are influenced by patients’ responses. All anxiety 
questionnaires were filled out by patients and some 

may not have answered the questions sincerely. We 
also consider the fact that patients were waiting to 
be attended to by undergraduate dentistry students, 
which could artificially inflate the level of dental 
anxiety, to be a limitation of the present study.
According to Sadi et al.31, dental anxiety is a common 
phenomenon, being one of the main reasons why 
many people avoid dental care32. Dental anxiety not 
only affects the patient’s quality of life5,6 but also 
makes the care of these patients more challenging4. 
To adopt an appropriate and successful treatment 
approach, adapted to the concerns of these patients, 
dentists first need to identify such patients7, which 
would enable them to apply more appropriate dental 
management protocols in such cases.
We conclude that women had higher prevalence of 
dental anxiety. Preoperative pain was associated 
with anxiety, regardless of gender. 
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