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Abstract: The aim of this study was to test the 
reliability and validity of the Tamil version of the 
Modified Dental Anxiety Scale (MDAS). One hundred 
and forty-six patients attending the Outpatient 
Department of SRM Dental College, Chennai, India 
consented to participate in the study. The assess-
ment tools consisted of a history form, Tamil version 
of the MDAS questionnaire and a form for Visual 
Analogue Scale (VAS). The Tamil version of MDAS 
had a good internal consistency of 0.839. The mean 
total score decreased with age. Females were more 
anxious than males (10.16 and 9.43, respectively). 
Uneducated, unemployed and low income subjects 
were more anxious than their counterparts who 
were educated, employed and from a higher income 
group. Persons who perceived their oral health as 
poor were more anxious. Independent t-test showed 
a highly significant difference in the mean total score 
of the respondents who had postponed their dental 
visit due to anxiety (t-test 6.494, P < 0.001). VAS and 
MDAS scores showed a highly significant correlation 
(r = 0.827, P < 0.001).This supported the convergent 
validity of MDAS. The Tamil version of MDAS 
showed acceptable psychometric properties. (J Oral 
Sci 54, 313-320, 2012)

Keywords: psychometric properties; construct validity; 
convergent validity; factor analysis; reliability.

Introduction
The era of modern science has witnessed tremendous 

advancements in the field of pain control and patient 
management. Despite these advances, anxiety related to 
dental treatment and the fear of pain associated with it 
remain widespread among the general population. Dental 
anxiety is defined as patient’s response to stress that is 
specific to the dental situation (1). Anxious individuals 
generally avoid dental visits, they are uncooperative 
during dental treatment procedures, cancel more dental 
appointments, and have a lower pain threshold. A model 
for vicious cycle of dental fear has been hypothesised 
whereby dental fear, delayed dental visiting pattern, 
increased dental problem and symptom driven treatment 
form a linked chain feeding back into the fear experience 
(2-5).

A wide range of self assessment questionnaires such 
as Corah’s Dental Anxiety Scale (CDAS) (6), Modified 
Dental Anxiety Scale (MDAS) (7), State Trait Anxiety 
Scale (STAI) (8), General Geer Fear Scale (9), Getz 
Dental Belief Survey (10), Dental Fear Survey (DFS) 
(11) are available to measure dental anxiety and fear. The 
most commonly used measures are CDAS, MDAS and 
Kleinknecht’s DFS. The former two questionnaires are 
more useful for screening and diagnosing patients with 
dental anxiety in a clinical setting, while the latter is more 
commonly used as a research tool for assessing dental 
fear among adults. The original CDAS is a 4-item ques-
tionnaire that measures anxiety during different dental 
situations. Each question is scored from 1 to 5 so the 
possible total scores range from 4 to 20. Total scores of 15 
or more indicate profound anxiety (6). MDAS was devel-
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oped to improve the psychometrics and content validity 
of the original CDAS. It is a 5-item questionnaire, and 
differs from CDAS as there is an additional item about 
receiving local anaesthetic injections. Each item has 
five responses and the responses range in an ascending 
order from “not anxious” to “extremely anxious”. The 
responses are scored from 1 to 5 in ascending order 
with increasing intensity of dental anxiety. Adding the 
response score for each of the five items, the total score 
for the scale ranges from 5 to 25. The cut off score of ≥ 
19 indicates patients with high dental anxiety or possibly 
dental phobia (7). It is simple and easy to complete 
and requires minimal time for completion. Completion 
of the questionnaire does not increase patient fear, and 
has been shown to reduce state-trait anxiety in clinical 
settings (12). It has been found to be reliable and valid 
(7,13) cross culturally, and was translated into different 
languages like Spanish (14), Greek (15), Chinese (16), 
Romanian (17), and Turkish (18).

The aim of this study was to test the reliability and 
validity of the Tamil version of MDAS, so that it can 
be utilised as an effective tool to assess dental anxiety 
among the Tamil-speaking South Indian population.

Materials and Methods
The study was approved by the Ethical review board 

of SRM Dental College and Hospital, Ramavaram, 
Chennai, India. The study was conducted from December 
2011 to February 2012.

Questionnaire
The MDAS questionnaire was translated according to 

“forward and backward blind translation” process. The 
MDAS was forward translated from English to Tamil by 
two bilingual professionals, fluent in English and having 
Tamil as their native language. The two Tamil-translated 
versions were back translated into English by two other 
professional translators, who were blinded to the original 
questionnaire in English. This blinding process was 
done to reduce bias in translation. The back-translated 
versions were reviewed by the first and second authors. 
The translated version was corrected with the help of the 

translators to eliminate any difference in the meaning 
between the original version and the back-translated 
version. The final back-translated version was pretested 
on the target Tamil-speaking population. A convenience 
sample of thirty patients attending the dental outpatient 
clinic was selected to fill out the questionnaire; the 
selected patients were from different socioeconomic 
background and education level. The patients were inter-
viewed while they were completing the questionnaire in 
order to check whether they understood the questions, 
and the answer formats. They were asked to report if any 
question was confusing or difficult to comprehend. Final 
corrections were made to the translated Tamil version 
and used for testing the psychometric properties.

Subjects
Test-retest

Thirty patients attending the dental outpatient clinic 
were recruited for test-retest. The patients were informed 
about the study and those who consented were included. 
Patients who refused to give consent and those who 
were undergoing psychiatric therapy or were suffering 
from generalised anxiety disorders were excluded from 
the study. Since the study was carried out in a dental 
teaching institution, all patients may not report back for 
recall and review so only those patients who were willing 
to report back after a week were selected. The patients 
selected were aged 18-70 years, and were from different 
socioeconomic status and educational background. The 
patients completed the questionnaire on their first visit 
and they were given an appointment after a week. All the 
30 patients reported after one week and completed the 
same questionnaire.
For Psychometric testing

One hundred and forty-six patients attending the 
outpatient department of SRM Dental College were 
recruited for the study. The patients were aged between 
18-70 years. Only patients who were willing to participate 
were included in the study. Patients who refused to give 
informed consent and those who were undergoing psychi-
atric therapy or were suffering from generalised anxiety 
disorders were excluded from the study. The assessment 

Table 1   The mean, median, standard deviation of age, five items of the MDAS, total MDAS score, and VAS for the 146 
samples

Age Q1 Q2 Q3 Q4 Q5 Total score VAS‡

Mean 32.42 1.72 1.65 2.34 1.62 2.36 9.68 24.18
Median 29 1 1 2 1 2 9 20
SD† 12.73 0.869 0.819 1.039 0.865 1.179 3.758 21.619

† Standard Deviation, ‡ Visual Analogue Scale
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tools consisted of a history form, Tamil version of MDAS 
questionnaire and a form for Visual Analogue Scale 
(VAS) to measure dental anxiety. The history form was 
used to obtain information on age, gender, educational 
qualification, occupation, income, history regarding 

previous visit to dentist, duration since the last visit to 
dentist, previous dental experience, self perceived oral 
health status and avoidance of dental treatment due to 
dental anxiety. Convergent validity was assessed using 
VAS. Standard scales used for assessing dental fear and 

Table 2   The variables with the percentage, mean total score and statistical test
Variable Number of samples percentage Mean total score Statistical test

P value
Age group ANOVA
≤ 30
31-50
≥ 51

80
48
18

55
33
12

9.94
9.48
9.06

F value 0.501
> 0.05 

Gender t-test
Male
Female

96
50

65.8
34.2

9.43
10.16

1.19
> 0.05  

Education ANOVA
School education
Degree/diploma
Post graduation
Not educated

71
60
12
3

48.6
41
8.2
2

9.42
9.48
10.75
15.33

F value 2.867
< 0.05

Employment ANOVA
Employed 
Unemployed 
Student 
Retired personnel

85
43
13
5

58.2
29.5
8.9
3.4

9.45
10.19
10.85
6.2

F value 2.273
> 0.05 

Income ANOVA
≤ 10,000
11,000-15,000
16,000 -20,000
> 20,000

82
23
15
26

56.2
15.8
10.3
17.8

10.15
9
9.27
9.04

F value 0.985
> 0.05  

Oral Health ANOVA
Excellent
Good
Average
Poor 

33
42
63
8

22.6
28.8
43.2
5.5

9.27
9.36
9.79
12.12

F value 1.392
> 0.05

Visit to dentist t-test
Yes 
No 

99
47

67.8
32.2

9.72
9.6

0.182
> 0.05

Previous dental visit experience t-test
Good 
Bad

94
5

94.9
5.1

9.71
9.8

-0.045
> 0.05

Total score
5-7
8-10
11-13
14-16
17-18
19-25

52
43
29
15
3
4

35.6
29.5
19.9
10.3
2.1
2.7

Postponement of dental visit due to dental anxiety t-test
Yes 
No 

17
129

14.59
9.03

6.494
< 0.001**

Time since last dental visit ANOVA
Within 6 months
6-12 months
1-2 years
> 2 years

32
13
20
34

32.3
13.1
20.2
34.4

9.09
9.15
11.2
9.65

F value 1.168
> 0.05 
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anxiety like DFS have not been translated and validated 
in Tamil; hence, we considered using VAS for this study. 
It has been used in studies for assessing dental anxiety, 
and shown to be effective and valid (19-21). VAS is a 
measurement instrument that measures a characteristic 
or attitude that is believed to range across a continuum 
of values and cannot easily be directly measured. It is 
usually a horizontal line, 100 mm in length, marked 0 
at left extreme to 100 on the right extreme. Zero refers 
to “not at all anxious” and 100 refers to “extreme dental 
anxiety or dental phobic”. The patients were asked to 
mark a point on the line that they feel represents their 
level of dental anxiety towards dental treatment. The 
score is determined by measuring in mm from the left 
hand end of the line to the point that the patient marks.

Statistical analysis
Data was analysed using SPSS 16. Reliability was 

calculated using Cronbach’s alpha, inter-item correla-
tion matrix and intra-class correlation. Kaiser Meyer 
Olkin (KMO) and Bartlett’s test of sphericity were done 
for sampling adequacy and factor analysis. Explora-
tory factor analysis with direct oblimin rotation was 
performed. Spearman rho correlation was used to 
correlate the variables in the study. The independent 
t-test and one-way Analysis of variance (ANOVA) were 
used to study the difference in the groups based on their 
mean total score. Tukey’s HSD was done for pair wise 
comparison in ANOVA.

Results
Table 1 shows the mean, median, standard deviation 

of age, five items of the MDAS, total MDAS score, and 
VAS for the 146 samples. Mean age of the samples was 
32.42 years and mean total score was 9.68. Table 2 shows 
the descriptives of the variables assessed in the study.

Table 3   Inter-item correlation matrix
Items Q1 Q2 Q3 Q4

Test retest Qa 0.895
Qb 0.581 0.845
Qc 0.365 0.101 0.912
Qd 0.527 0.418 0.131 0.909

146 samples Q2 0.666    
Q3 0.556 0.455   
Q4 0.562 0.569 0.489  
Q5 0.536 0.423 0.499 0.534

Table 5  Exploratory factor analysis with rotation shows the total variation of the factors
Component Initial eigen value Rotation
1 Total % of variance % cumulative Total

2.744 54.879 54.879
Items Matrix of the factorial structure Communalities
Q1 0.809 0.655
Q2 0.722 0.521
Q3 0.726 0.528
Q4 0.718 0.515
Q5 0.725 0.526

Table 4  The item deleted mean and Cronbach’s alpha if item deleted
Question 
Number

Scale mean if 
item deleted

Scale variance 
if item deleted

Corrected item-total 
correlation

Squared multiple 
correlation

Cronbach’s alpha if 
item deleted

q1 7.96 9.474 0.728 0.566 0.786
q2 8.03 10.11 0.642 0.501 0.809
q3 7.34 9.165 0.617 0.388 0.815
q4 8.06 9.755 0.67 0.46 0.801
q5 7.32 8.509 0.614 0.397 0.824
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Reliability measures
Spearman’s rho correlation between the five items in 

first and second visit was 0.9, 0.83, 0.89, 0.89, and 0.92 
for q1, q2, q3, q4, and q5, respectively with P value < 
0.001. Table 3 shows the inter-item correlation matrix 
between the five items in the two visits; there was a 
positive correlation between the items. Cronbach’s alpha 
for the test retest samples was 0.863. The intra-class 
correlation between the items was 0.348 (95% CI, 0.224, 
0.516, F test 7.32, P < 0.001). Cronbach’s alpha for the 
146 samples was 0.839. Table 3 shows the inter-item 
correlation matrix between the five items for the 146 
samples, positive correlation is seen between the five 
items. Intra-class correlation between the five items was 
0.83 (95% CI, 0.79, 0.877, F test 6.214, P < 0.001). Item 
deleted mean score and Cronbach’s alpha if item deleted 
showed that all the five items significantly contributed 
for acceptable internal consistency of the study (Table 4).

Validity measures
The correlation matrix showed a strong positive corre-

lation between all the five items in the questionnaire, the 
Bartlett’s test of sphericity was statistically significant 
(χ2 = 193.17, P < 0.001). For Factor analysis, sampling 
adequacy was verified using the KMO test. The test gave 
an acceptable score of 0.795, thus the samples fulfilled 
the criteria to use Factor analysis. Exploratory factor 
analysis was performed to check the factorial structure 
of MDAS. Factor analysis demonstrated that the eigen-
value for the first factor (2.744) accounted for 55% of 
the data variation (Table 5). The screen plot shows the 
eigenvalues derived from the analysis (Fig. 1).

Construct validity
Age

Spearman rho correlation showed no significant corre-
lation between age and mean total score (r = -0.144, P > 
0.05). Participants who were less than 30 years of age had 
a mean total score of 9.94, those between 31 to 50 years 
of age had a mean total score of 9.48, and respondents 
more than 51 years old had a mean total score of 9.06. 
One-way ANOVA also showed no significant difference 
between the age groups in relation to their mean total 
score (F value 0.501, P > 0.05) Table 2.
Gender

The mean total score of male participants was 9.43 
while that of females was 10.16. Independent t-test 
showed no significant differences between both the 
genders with respect to their mean total scores (t-test 
1.19, P > 0.05) Table 2. Spearman rho correlation showed 
no significant correlation between mean total score and 
gender (r = 0.083, P > 0.05)
Education, employment and income

The mean total score based on level of education is 
given in Table 2. Uneducated respondents scored high 
on the anxiety scale when compared with educated 
respondents. One-way ANOVA showed a significant 
difference in anxiety level with the educational quali-
fication of the participants (F value 2.867, P < 0.05). 
Tukey’s HSD showed a significant difference between 
the anxiety scores of uneducated participants and those 
who had school education or higher education (statistics 
not given).

The mean total score of the employed participants 
was 9.45 and that for those who were unemployed 
was 10.19. Students had a mean total score of 10.85 
and retired participants had very low mean total score 
of 6.2. One-way ANOVA showed no significant differ-

Fig. 1   Eigenvalues resulting from the exploratory 
factor analysis.

Fig. 2   Scatter plot showing correlation of VAS 
with MDAS Total Score.
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ence between the participants based on employment 
and dental anxiety (F value 2.273, P > 0.05) (Table 2). 
Tukey’s HSD showed no significant difference between 
the participants in relation to their anxiety score based on 
their employment status (statistics not given).

Participants with monthly income less than ten thou-
sand Indian rupees had a higher mean anxiety score of 
10.15 than those with income more than 20,000 rupees 
(Table 2). ANOVA showed no significant difference 
between the respondents with regard to their anxiety 
scores based on their income (F value 0.985, P > 0.05). 
Tukey’s HSD showed no significant difference in the 
anxiety score between the participants with respect to 
their income (statistics not given).
Dental attendance pattern

The mean total score of the participants who had 
visited the dentist previously was 9.72 while those who 
had never visited the dentist scored 9.6. Independent t-test 
showed no significant difference in the mean total score 
with respect to the previous dental visit (t-test 0.182, P > 
0.05). Among the 99 participants who had visited dentist 
previously, the duration since the last dental visit was 
recorded as dental visit within 6 months, 6-12 months, 
1-2 years since the last visit and more than 2 years. The 
mean anxiety score increased with longer duration since 
the last dental visit (Table 2). One-way ANOVA showed 
no significant difference in the mean total score with 
relation to duration of time since the last dental visit (F 
test 1.168, P > 0.05). Ninety-four participants had good 
dental experience and five had bad experience, the mean 
total score was 9.71 and 9.8, respectively. Independent 
t-test showed no significant difference in the anxiety 
score based on the previous dental experience (t-test 
-0.045, P > 0.05).
Oral health

The mean total score of the participants in relation to 
their self perceived oral health status is given in Table 2. 
Participants who believed that their oral health was poor 
had a higher mean total score of 12.12. One-way ANOVA 
showed no significant difference in the mean total score 
based on their oral health status (F value 1.392, P > 0.05).
Avoidance of dental visit

Seventeen participants had avoided dental visits due to 
dental anxiety. The mean total score of these respondents 
was 14.59. Postponement of dental visit due to anxiety 
showed a highly significant difference among the groups 
in independent t-test (t-test 6.494, P < 0.001) Table 2.

VAS and MDAS
VAS and MDAS score showed a highly significant 

correlation (r = 0.827, P < 0.001). This supported the 

convergent validity of MDAS. Spearman rho correlation 
between VAS and individual items q1, q2, q3, q4 and q5 
was 0.640, 0.545, 0.715, 0.594, and 0.650, respectively. 
The scatter plot shows the correlation between VAS and 
MDAS with mean and 95% confidence interval (Fig. 2).

Discussion
The results showed that the Tamil-translated version 

of MDAS had good internal consistency and test retest 
reliability. Reliability is expressed in terms of stability, 
equivalence and consistency. Consistency was checked 
using Cronbach’s alpha. It can vary among different 
countries depending on the content, language and content 
language interaction. The study had a good acceptable 
Cronbach’s alpha value of 0.83. Test-retest for stability 
also showed good internal consistency of 0.863. Cron-
bach’s alpha value for the Indian version of MDAS was 
0.78 (22), Turkish version 0.91 (18), Spanish version 
0.88 (14), Romanian 0.90 (17), Greek 0.90 (15), United 
Kingdom 0.957 (23), the Chinese MDAS consisted of 
two factors: Anticipatory Dental Anxiety (ADA) and 
Treatment Dental Anxiety (TDA), the internal consist-
ency coefficients were 0.74 and 0.86, respectively (16).

At the cut off value of ≥ 19 for MDAS score, 2.7% of 
the patients had extremely high level of dental anxiety, 
which was similar to the findings of Acharya (2.2%) in 
the Indian population (22). The percentage of people with 
dental anxiety was less when compared with Western 
countries like UK 11% (23), Northern Ireland 19.5% 
(13), Turkey 23.5% (18) and Finland 3% (13). Anxiety 
during drilling and injection showed the highest mean 
score in this South Indian population, which was similar 
to the findings from other countries (13,24,25).

The study results showed that the mean anxiety score 
reduced with increasing age. This is in agreement with 
the studies by Acharya (22), Settineri et al. (26), Siyang 
Yuan (16). Lidell and Locker reported that older indi-
viduals had less anxiety levels and painful experiences 
than younger persons (27). These results are contrary 
to the reports of Tunc (18) and Thomson (28), who 
showed positive correlation of anxiety level with age. 
Studies have shown that fears and phobias decline with 
age, which could be attributed to age dependent cerebral 
deterioration, factors like extinction or habituation, and 
adaptive resignation towards the inevitable (29-31). 
Locker and Liddell suggested that the age dependent 
decline in dental anxiety might be due to the general 
decline in anxiety with aging and greater exposure to 
other diseases and their treatment (27). Females in this 
study were more dentally anxious than males, similar to 
the findings of Acharya (22), Ekta A Malvania (32), and 



319

Vela D Desai (33) in the Indian population. Females are 
more likely to acknowledge their anxiety and are more 
prone to anxiety disorders (19).

The study showed that uneducated participants were 
dentally more anxious than educated participants, this 
was in agreement with the studies by Acharya (22), Tunc 
(18), Moore (24), Ragnarsson (34), Peretz (25). This 
could be due to the fact that higher education enables 
a person to cope better with stress by rationalisation 
of the situation. Unemployed participants in this study 
experienced more dental anxiety than employed persons, 
similar to the reports of Acharya (22), Armfield (35), 
and Moore (24). Among the employed participants, 
those with higher income were less anxious. This was in 
agreement to the findings by Armfield (35), who reported 
that people from lower socio-economic background had 
poorer physical health, more psychological problems and 
reduced access to resources and hence, could have more 
fear towards dental treatment.

Participants who had reported poor oral health were 
more anxious than those who perceived their oral health 
as excellent or good. This was similar to the findings by 
Locker (30). The present study showed that participants 
who avoided dental visits were more dentally anxious, 
which was similar to the findings of previous studies 
(19,36). Study results showed no significant difference 
in dental anxiety score between the participants based 
on their previous dental visit, previous dental experience 
or duration since the last dental visit, contradicting the 
results of Acharya (22). VAS correlated significantly 
with individual items in MDAS questionnaire and total 
anxiety score. Thus, the convergent validity of MDAS 
scale was established.

Our study had few limitations. Convenience sampling 
was done, criterion validity could not be established using 
standard scales due to non availability of translated and 
validated dental fear questionnaires in Tamil, dentally 
phobic patients could not be selected to test validity due 
to absence of special dental fear clinics and as the study 
was done in a teaching dental institution where students 
treated the patients, the dentist rating of patient anxiety 
during treatment could not be done for validation.

It is evident from this study that the Tamil version of 
MDAS is reliable and valid. Convergent validity was 
established. Construct validity was evident, but needs 
further evaluation since factors influencing dental anxiety 
have not been established in this population and the study 
results from other Western, European countries cannot 
be compared with our study population. Since very 
few studies are available at present in the South Indian 
Tamil-speaking population, large scale epidemiological 

studies are needed to evaluate dental anxiety on a broader 
perspective. The scale can be used in dental clinics and 
for research purpose among the Tamil-speaking popula-
tion.
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