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(MDAS) is commonly used to measure anxiety. This 
was modifi ed from the original Corah’s Dental Anxiety 
Scale (CDAS). Advantage of the MDAS is because of its 
brevity, it is simple, easy to complete, and can be used 
as a cost-effective instrument for population-based 
research.[3,4] It has been found to be reliable and valid 
cross culturally, and has been translated into different 
languages.[5-8] This scale includes a series of fi ve questions 
to be presented to the participants and they are asked to 
rate the level of anxiety they would feel if they were in 
a particular dental situations.

Tooth extraction is said to provoke more anxiety and is 
perceived as a stressful experience due to physical and 
psychological impact.[9] Identifying anxious individuals 
can enable the dentist to anticipate patient’s behavior 
and be better equipped with measures to help alleviate 
patient’s anxiety.
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Abstract
Background: Dental anxiety is a major barrier for dental care utilization. Hence, identifying anxious individuals and their appropriate 
management becomes crucial in clinical practice. Aim: The study aims to assess dental anxiety, factors infl uencing dental anxiety, and 
anxiety towards tooth extraction procedure among patients attending a dental hospital in India. Materials and Methods: The study sample 
consisted of  1,148 consecutive patients aged 18-70 years. The assessment tools consisted of  a consent form, history form, a questionnaire 
form containing the Modifi ed Dental Anxiety Scale (MDAS) which was used to assess the level of  dental anxiety, and an additional question 
on anxiety towards dental extraction procedure. Results: Among the study group, 63.7% were men and 36.3% were women. Based on 
the MDAS score, 45.2% of  the participants were identifi ed to be less anxious, 51.8% were moderately or extremely anxious, and 3% were 
suffering from dental phobia. Mean MDAS total score was 10.4 (standard deviation (SD) = 3.91). Female participants and younger subjects 
were more anxious (P < 0.001). Subjects who were anxious had postponed their dental visit (P < 0.001). Participants who had negative 
dental experience were more anxious (P < 0.05). Notably, 82.6% reported anxiety towards extraction procedure. Signifi cant association 
was seen between anxiety towards extraction procedure and the respondents gender (P < 0.05), age (P < 0.001), education level (P < 0.05), 
employment status (P < 0.001), income (P < 0.001), self-perceived oral health status (P < 0.05), and their history of  visit to dentist (P < 0.05). 
Conclusion: Signifi cant percentage of  population was suffering from dental anxiety in this study population. A plethora of  factors like 
age, gender, education level, occupation, fi nancial stability, and previous bad dental experience infl uences dental anxiety to various levels. 
Extraction followed by drilling of  tooth and receiving local anesthetic injection provoked more anxiety.
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Introduction
Oral health has a signifi cant impact on the quality of 
life, appearance, and self-esteem of a person.[1] Dental 
anxiety affects a signifi cant proportion of people of 
all ages from different social classes. It remains to be 
a serious concern for both the dental practitioner and 
the patient for the provision of routine dental care on 
a day-to-day basis.[2] Modifi ed Dental Anxiety Scale 
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The current study aims to measure and evaluate 
factors infl uencing dental anxiety using MDAS. Due 
to limited availability of published data concerning 
anxiety for extraction procedure and its associated 
sociodemographic variables, we aimed to assess the same 
among the adult patients attending a dental hospital in 
Chennai.

Materials and Methods
The study was conducted from March 2012 to February 
2013. Approval for the study was obtained from the 
institutional ethical committee of SRM Dental College 
and Hospital, Chennai. Convenience sampling was 
done and 1,148 consecutive patients aged 18-70 years, 
attending the Outpatient Department with varied 
dental problems were recruited. Only subjects who 
were native of Tamil Nadu with Tamil as their mother 
tongue were requested to participate in the study. 
The purpose of the study was explained to each 
patient and both written as well as verbal informed 
consent were obtained from those who agreed to 
participate. Those who refused to give informed 
consent, non-natives of Tamil Nadu or immigrants, 
those who were undergoing psychiatric therapy, 
suffering from Generalized Anxiety Disorders (GAD), 
and completely edentulous patients were excluded 
from the study.

The patients were asked to fill a history form 
which was used to obtain information on age, 
gender, educational qualification (categorized as 
incomplete/completed school, degree/diploma, 
postgraduation, and uneducated),  occupation 
(choices were employed, unemployed, student, and 
retired from work), income (categorized as earning 
less than 10,000 Indian rupees; earning between 
10,001 and 20,000 Indian rupees; more than 20,000 
Indian rupees; and no income), details of previous 
dental visit, duration since the last visit to dentist 
(options were within last 6 months, last 6 months-1 
year, before 1-2 years, and more than 2 years back), 
previous dental experience, self-perceived oral health 
status (choices given were excellent, good, fair, and 
poor), and postponement of dental treatment due 
to dental anxiety. To assess their level of anxiety 
the patients were asked to complete the MDAS 
administered in both Tamil and English language. 
In addition to MDAS, a question on anxiety towards 
dental extraction was included in the questionnaire as 
follows “How anxious would you feel, if you were 
about to have your tooth/teeth extracted?” and the 
patients were asked to choose the answer from Likert 
scale responses such as “not anxious, slightly anxious, 
fairly anxious, very anxious, or extremely anxious”.

Statistical analysis
Data was analyzed using IBM version 20 software. Mean 
total MDAS score was calculated for all the categorized 
variables. Independent sample t-test and one-way analysis 
of variance (ANOVA) was done to compare mean total 
MDAS score between categories in a group. Spearman rank 
correlation was done to assess the strength of association 
between MDAS and anxiety towards extraction. Chi-square 
test was used to evaluate the association between anxiety 
towards extraction and the variables.

Results
Among the 1,148 respondents, 63.7% were males and 
36.3% were females. Mean age of the participants was 
27.9 years (standard deviation (SD) =11.27) and it was 
seen that majority of the respondents belonged to age 
group ≤30 years (71.3%). Mean total score for dental 
anxiety on MDAS was 10.4 (SD = 3.91). Based on the 
MDAS score, 45.2% of the subjects were identifi ed to be 
less anxious (5-9 total score), 51.8% were moderately or 
extremely anxious (10-18 total score), and 3% ≥19 total 
score) were suffering from dental phobia [Table 1].

Descriptive statistics and the factors influencing 
anxiety, with the relevant statistical test — analysis of 
variance (ANOVA) and t-test (post hoc ANOVA not 
shown in Table) and P-values are shown in Table 1. 
Female participants were more anxious than their male 
counterparts (P < 0.001), further it was noticed that 
younger subjects were more anxious (P < 0.001) and 
post hoc showed a signifi cant difference in anxiety level 
between the samples based on their age groups (P < 0.05). 
Among the respondents it was seen that students, 
unemployed, and uneducated participants reported 
more anxiety towards dental treatment procedures 
(P < 0.001), post hoc showed a signifi cant difference in 
anxiety level between those who were employed and 
unemployed (P < 0.05). Evaluation of economic status 
with anxiety level revealed that respondents who had no 
income or were dependent on another family member 
fi nancially were more anxious than those who were 
fi nancially independent, there was highly signifi cant 
variance (P < 0.001) among samples based on their 
income and post hoc showed a signifi cant difference 
in anxiety between no income group and high income 
group (P < 0.05). It was also seen that extremely anxious 
subjects had postponed their dental visit (P < 0.001). 
Similarly, samples that had negative dental experience 
were more anxious and signifi cant difference (P < 0.05) 
was seen in anxiety level between those who have had 
previous good or bad dental experience.

The mean, standard deviation, and median of the fi ve 
anxiety-provoking stimuli were evaluated on MDAS. On 



Appukuttan, et al.: Dental anxiety among ethnic Tamilian adults in South India

North American Journal of Medical Sciences | Jan 2015 | V olume 7 | Issue 1 | 15

analysis it was observed that 49.7% of the respondents 
were not anxious regarding their dental visit, 49% 
felt that they would not be anxious while sitting in 
the waiting room for their appointment, 76% felt that 
getting their tooth drilled or receiving local anesthetic 
injection would make them anxious, and 11.4% felt 
that they would be extremely anxious if they have 
to receive injection in their mouth. On assessment of 

extraction as an anxiety-provoking stimuli, it was seen 
that majority of the participants, that is, 82.6% reported 
anxiety and among them 18.7% felt that they would be 
extremely anxious if they have to extract their tooth. 
Spearman rank correlation analysis between MDAS and 
anxiety towards extraction procedure showed a highly 
signifi cant correlation (P < 0.001) [Table 2]. Among the 
stimuli assessed in this study, it was identifi ed that 

Table 1: Shows descriptive statistics, mean total score MDAS, and statistical test
Variable Categorization N (%) Mean total score SD Statistical test P-value
Age group <=30 years 818 71.3 10.70 3.774 ANOVA

F-value
7.479

<0.001
31-50 years 264 23.0 9.86 4.111
>50 years 66 5.7 9.33 4.273

Gender Male 731 63.7 10.07 3.866 t-test
4.178

<0.001
Female 417 36.3 11.06 3.899

Education uneducated 38 3.3 11.53 4.931 ANOVA
F-value

1.729

>0.05
School 417 36.3 10.21 4.010
Degree/diploma 590 51.4 10.46 3.703
Post-graduation 103 9.0 10.78 4.140

Employment Employed 536 46.7 9.84 3.953 ANOVA
F-value
10.505

<0.001
Unemployed 146 12.7 10.81 4.237
Student 438 38.2 11.12 3.556
Retired 28 2.4 9.11 4.450

Income No income 591 51.5 11.01 3.729 ANOVA
F-value

9.184

<0.001
<10000 377 32.8 9.78 3.994
10001-20000 86 7.5 10.01 4.126
>20000 94 8.2 9.81 3.922

Self-perceived oral health Excellent 155 13.5 10.21 4.348 ANOVA
F-value

2.491

>0.05
Good 508 44.3 10.15 3.502
Average 434 37.8 10.77 4.030
Poor 51 4.4 11.00 4.936

Visited dentist No 446 38.9 10.24 3.778 t-test
2.098

<0.05
Yes 702 61.1 10.74 4.083

Last visit Within 6 months 197 28.1 10.28 3.641 ANOVA
F-value

0.136

>0.05
6 months to 12 months 134 19.1 10.27 3.665
1-2 years 125 17.8 10.36 4.015
>2years 246 35.0 10.12 3.841

Treatment done Consultation 51 7.2 9.61 3.430 ANOVA
F-value

0.890

>0.05
Scaling 317 45.1 10.16 3.773
Extraction 124 17.6 10.49 3.975
Restoration 151 21.5 10.38 3.826
Prosthodontics 18 2.6 9.53 3.955
Orthodontic 39 5.5 10.47 3.335
Implant 1 0.1 5.00
Periodontal 1 0.1 6.00

Previous dental experience Good 650 92.6 10.13 3.737 t-test
2.702

<0.05
Bad 52 7.4 11.60 4.127

Postponement of dental visit Yes 229 20.0 12.28 4.120 t-test
7.529

<0.001
No 919 80.0 9.99 3.723

Anxiety towards extraction Not anxious 199 17.3 7.21 3.165 ANOVA
F-value
116.991

<0.001
Slightly anxious 250 21.8 8.81 2.919
Fairly anxious 238 20.7 10.59 3.028
Very anxious 246 21.4 12.11 3.437
Extremely anxious 215 18.7 13.22 3.891

MDAS = Modifi ed dental anxiety scale, SD = Standard deviation, ANOVA = Analysis of variance
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extraction followed by drilling of tooth and receiving 
local anesthetic injection provoked more anxiety in 
descending order.

Chi-square analysis was done for factors infl uencing 
anxiety concerning extraction of tooth. Significant 
association was seen with the respondents gender 
(P < 0.05), age group (P < 0.001), education level 
(P < 0.05), employment status (P < 0.001), and income 
(P < 0.001). The subjects self-perceived oral health 
status and their visit to dentist were also signifi cantly 
associated (P < 0.05) with anxiety towards extraction. 
Analysis showed that increased anxiety for extraction 
was associated with higher mean total MDAS score, 
variance, and post hoc was also highly signifi cant within 
the groups (P < 0.001) [Table 3].

Discussion
Findings of the present study and from different states 
of India like Gujarat and Haryana indicate that there 
is a higher prevalence of dental anxiety among the 
Indian population when compared with that of Western 
countries.[10-12] This could be attributed to multiple factors 
like poor oral health awareness, ignorance about dental 

treatment procedures, superstitious and false beliefs 
about dental treatment, cultural differences, and views 
from members of the family (highly regarded in this 
society, hence any unpleasant dental experience will 
infl uence others attitude towards dental therapy). It 
was observed that among those who participated in the 
study, only 3% were suffering from dental phobia which 
was in agreement with the other Indian studies.[11,13,14] 
Dentally phobic individuals were considerably fewer 
in this population in comparison with industrialized 
countries like UK, Turkey, and North Ireland.[4,5,15]

Comparison between genders to evaluate the prevalence 
of dental anxiety showed that female subjects were more 
anxious than male counterparts, plausible explanation 
for such observation could be attributed to the fact 
that women usually admit their fears readily than 
men, have lower tolerance to pain, and exhibit higher 
level of neuroticism.[10,11,14,16] It was seen that younger 
participants were more anxious, and with increasing 
age there seems to be a decrease in the level of anxiety; 
such a trend has been reported widely from several 
studies,[11,16] but refuted by Tunc et al.,[5] Thomson et al.,[17] 
and Nair et al.[14] Decline in anxiety with age could be 
due to age-dependent cerebral deterioration, factors like 

Table 3: Association between anxiety towards extraction and the variables analyzed using chi-square test
Variables Statistical test Age 

group
Gender Education Employment Income Self-perceived 

oral health
Anxiety 
towards dental 
extraction

Chi square test 53.943 14.178 25.425 42.675 47.192 29.354

P-value <0.001** <0.05* <0.05* <0.001** <0.001** <0.05*

Visit to 
dentist

Last visit Treatment 
done

Previous dental 
experience

Postponement of dental visit

Anxiety 
towards dental 
extraction

Chi square test 13.044 3.640 39.019 9.535 9.275

P-value <0.05* >0.05NS >0.05NS >0.05NS >0.05NS

**Highly signifi cant,*signifi cant, NS = Not signifi cant

Table 2: Frequency distribution (percentage), mean, median, and standard deviation of the questions assessed in 
the study. Correlation between anxiety towards extraction and MDAS scale
Item Not 

anxious 
(N, %)

Slightly 
anxious 
(N, %)

Fairly 
anxious 
(N, %)

Very 
anxious 
(N, %)

Extremelyanxious 
(N, %)

Mean SD Median

Q1 571 (49.7) 353 (30.7) 176 (15.3) 26 (2.2) 22 (1.9) 1.8 0.93 2.0
Q2 561 (48.8) 341 (29.7) 191 (16.6) 35 (3) 20 (1.7) 1.8 0.94 2.0
Q3 274 (23.8) 390 (33.9) 273 (23.7) 113 (9.8) 98 (8.5) 2.5 1.20 2.0
Q4 575 (50) 297 (26) 172 (15) 70 (6.1) 34 (2.9) 1.9 1.07 1.0
Q5 277 (24.1) 327 (28.4) 253 (22) 160 (13.9) 131 (11.4) 2.6 1.30 2.0
Anxiety towards extraction 199 (17.3) 250(21.8) 238 (20.7) 246 (21.4) 215 (18.7) Not applicable
Non parametric spearman 
rank correlation
Anxiety towards extraction Q1 Q2 Q3 Q4 Q5 Mean total MDAS score

0.308 0.304 0.488 0.247 0.588 0.556
P<0.001** P<0.001** P<0.001** P<0.001** P<0.001** P<0.001**

MDAS = Modifi ed dental anxiety scale, SD = Standard deviation, **Highly signifi cant
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extinction or habituation, adaptive resignation towards 
the inevitable, increased ability to cope with experience, 
ageing process itself, more exposure to debilitating 
diseases, and treatment.[18]

Subjects who were uneducated, unemployed, and 
fi nancially dependent scored high on the anxiety scale; 
it could be argued that educated people cope better 
and rationalize a situation rather than avoiding it and 
also lower socioeconomic conditions leads to poor 
physical health, more psychological problems like 
depression and anxiety, less access to healthcare, and 
hence more fear and anxiety.[10] It is hypothesized that, 
anxious individuals and those with past negative dental 
experience usually postpone their visit to dentist, similar 
behavior was seen among this study population; thereby, 
concurring with the observations of Nicolas et al.,[12] 
Acharya,[13] and Kumar et al.[19]

Oosterink and colleagues administered a questionnaire 
describing 67 potentially anxiety-provoking dental 
stimuli and their results indicated that invasive stimuli 
like surgical procedures were rated as the most anxiety-
provoking and noninvasive stimuli were the least 
anxiety provoking.[20] Similar observation by Naidu 
and Lalwah[21] among a sample of West Indian adults 
indicated that half the participants were extremely 
anxious for drilling of tooth, injections, and extraction. 
Previous unpleasant experience with injections and 
extractions seemed to infl uence the anxiety levels.[21-23]

Dubey et al., in their study reported that prevalence of 
tooth loss is high among adults in India and over half 
of the general population had experienced tooth loss 
with greater prevalence of tooth mortality in rural, low 
socioeconomic status people when compared with urban 
residents.[24] Observational study by George et al.,[25] 
among adults in Chennai showed 45.5% prevalence 
of permanent tooth loss, in addition people belonging 
to lower socioeconomic status had more number of 
missing teeth. In developing countries like India, more 
patients opt for tooth removal due to multiple factors 
like ignorance, lower socioeconomic status, time 
restraints, high cost for restoration of tooth, irregular 
and symptomatic dental visit, and poor oral health 
awareness. In clinical practice, it is not uncommon to 
encounter patients who interrupt extraction procedure 
despite adequate anesthesia, hence failure to identify 
anxiety leads to stressful and embarrassing situation 
for the dentist. Liau et al.,[26] in their study reported that 
high anxiety, younger age, and traumatic dental history 
were correlated with greater increase in heart rate during 
the administration of local dental anesthesia for tooth 
removal. An astounding fi nding was that 82.6% of the 
subjects in this study were anxious regarding extraction 
procedure, this is in agreement with the fi ndings of 

Nair et al.,[14] Naidu and Lalwah,[21] Liau et al.,[26] and among 
the stimuli assessed extraction had the highest rating.

Limitations of the study are cross sectional design, 
convenience sampling, and self-assessment questionnaire 
can be biased when eliciting responses and very few 
anxiety-provoking stimuli were assessed in this study.

Conclusion
Thus, from the current study it can be concluded that 
dental anxiety was highly prevalent in this population; 
moreover, among the fi ve anxiety-provoking stimuli 
assessed it was apparent that dental extraction provoked 
more anxiety followed by drilling of tooth and injection 
of local anesthetic agent. Summarily, this research work 
highlights crucial fi ndings of importance in the fi eld of 
dental anxiety which could be of signifi cance to dental 
practitioners and researchers, thereby enabling them to 
pursue better patient management strategies and policy 
making.
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