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ABSTRACT: 

INTRODUCTION: Dental anxiety is a highly prevalent condition affecting approximately 30% of the population. The mental 
health of university students is an area of increasing worldwide concern as this population has been shown to be particularly 
prone to depression, anxiety and stress. 

OBJECTIVE: To establish clustered categories of anxiety related emotions among dental students and also observe gender 
(male, female) distribution with respect to the predicted categories of anxiety. 

METHODOLOGY: Cross sectional observational study was conducted among a sample of 200 with almost equal number of 
male and female students. Corah’s Dental Anxiety Questionnaire (DASS 21) was used, which is a self-reported questionnaire 
consisting of 21 questions related to anxiety. Statistical analysis was performed on Stata 11.0 using Exploratory Factor Analysis 
(EFA). 

RESULTS: This factor analysis suggests that there is a room for improvement in DASS-21 by defining a spectrum of anxiety. 
Significant distribution in anxiety factors 3 (Nervousness), 4 (Panicky) and 6 (Touchiness) with respect to gender (males and 
females). Enhancing education, awareness, improving teaching methods and training of dental procedures might help alleviate 
anxiety. 
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INTRODUCTION 

nxiety is an emotional state characterized by an 
unpleasant state of inner turmoil and often 
accompanied with a tendency to repetitively think 

about consequences of expected future threats.1,2 This may arise 
as a result of consequences of one’s negative emotional 
experiences ever occurred at any point of time; such as one’s 
academic performance experienced. Mental health of 
University students is an area of increasing worldwide 
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concern as this population has been shown to be particularly 
prone to depression, anxiety and stress. Factors may be 
academic pressures, obstacles to their goal achievements, 
environmental changes and life challenges such as transition 
from school to university and the change in role from student to 
a knowledgeable physician.3 

 Several students admitted in medical and dental schools 
may experience performance pressure in order to do good in 
their academics due to their desire to satisfy the value of 
helping people, get good jobs, and accomplish a stable 
monetary future.4,5 Many studies have been reviewed to assess 
altered psychological health status among medical and dental 
students globally.6 A prospective study conducted on students 
entering into clinical training has reported burnout and 
psychiatric ill health as a result of psychological distress.7 

Dental students plays a pivotal role in of health care system, 
especially when they are most of the time dealing with already 
much anxious patients. It is documented that when dental 
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students treat their patients with confidence, the patient feels 
relaxed, satisfied and show greater compliance with the 
treatment.8 Therefore, assessment of anxiety among dental 
students is a much needed area of research. A number of 
studies have been conducted to assess the anxiety level among 
dental students using self-reported anxiety questionnaire. 
However, none so far has attempted to cluster these variables 
into homogenous sets that allow gain an insight to the 
categories of such emotions. Therefore, this study was 
conducted with 2-fold objectives, that is, to establish clustered 
categories of anxiety related emotions among dental students 
and observe gender distribution with respect to the predicted 
categories of anxiety. 

METHODOLOGY 

 This cross sectional observational survey was conducted 
based on routine institutional based feedback evaluation among 
a sample of dental students selected from Public Sector 
University of medical and dental sciences. Prior institutional 
permission was taken to conduct this survey and appropriate 
ethical approval was taken. Sample size calculated was 200 
based on a previous study9 with almost equal number of male 
and female students. Sample size was calculated using Open 
Epi with appropriate formula (Z∞/2+Zβ)

 2*2*σ2/d2) keeping 
confidence interval 90% and power 80% with means 
(females=13.1±208; males= 11.9±209). After seeking 
permission for data collection students who consented were 
asked to participate. The data was collected in two weeks. The 
students who were regularly attending lectures, practical and 
clinical rotations who gave informed consent were included. 
The participation in the study was on voluntary basis, subjects 
were informed about the protocols of the survey and whoever 
wanted to withdraw even from the middle of the survey were 
free to quit. The participants excluded were the students who 
were suffering from any type of stress or psychological 
treatments or on drugs. Students who were irregular or did not 
give consent who refused to fill the questionnaire were also 
excluded. Corah’s Dental Anxiety Questionnaire10,11 (DASS 
21) was used, which is a self-reported questionnaire consisting 
of 21 questions related to anxiety. The Depression, Anxiety and 
Stress Scale - 21 Items (DASS21) are a set of three self-report 
scales designed to measure the emotional states of depression, 
anxiety and stress. It consists of 21 questions, seven questions 
each on depression, anxiety and stress. 

 The depression scale assesses dysphoria, hopelessness, 
deflation of life, self-deprecation, and lack of interest/ 
involvement. The anxiety scale assesses autonomic arousal, 
skeletal muscle effects, and situational anxiety. The stress scale 
is sensitive to levels of chronic non-specific arousal. It assesses 
difficulty relaxing, nervous arousal, and being easily upset, 

irritable, and impatient. Scores for depression, anxiety and 
stress are calculated by summing the scores for the relevant 
items and multiplied by 2 to calculate the final score. 

 Statistical analysis was performed on Stata 11.0 using 
Exploratory Factor Analysis (EFA) after examining correlation 
matrix through polychoric correlation test (p < 0.05) and 
Kaiser-Meyer-Olkin (KMO) test of sample adequacy. KMO 
value > 0.5 was considered as sufficient for the sample size 
selected (n=200). Eigen value >1 was considered significant 
criteria for extraction of factors using Principal Component 
Analysis (PCA) and a scree graph was plotted accordingly. 
Varimax method was used for factor rotation and a criterion of 
0.40 was used for significant factor loading according to the 
sample size.12After refining, the significant loaded factors were 
labeled. Subsequently, predicting the factors, three cutoff 
groups for each factor were generated in order to observe 
distribution of stress factors in accordance with the gender 
(male, female). 

RESULTS 

 Final factor analysis was performed on n=190 (male: 
female= 1:1) students with a response rate of 95%. The overall 
significance of correlation matrix was <0.001 and KMO 
measure of sampling adequacy was 0.83 (minimum= 0.56, 
maximum= 0.91). Therefore, all questions (DASS21) were 
included for EFA. According to the scree graph plotted Fig. (1), 
six factors (factor1 – factor6) were extracted. The test of 
significance for the six retained factors in the model was 
p<0.0001 (LR Chi2=900) and variance more than 1 (range= 
1.25-2.91). After re-distribution of the factors, much relevance 
was observed for the questions to be in the factor model, with 
maximum uniqueness of 73% and that too only in one variable 
(Q4). Table 1 presents suggested labels for respective loaded 
factors. Box plot Fig. (2) is given to understand the anxiety 
spectrum distribution with respect to gender (male, female). 

DISCUSSION 

 DASS21 is used to assess negative psychological health 
aspects or simply negative emotional states namely depression, 
anxiety and stress. DASS21 is a 21-question scale that is 
comprised of 7 questions that are summed for each subscale of 
depression, anxiety and stress. DASS-21 has good 
psychometric properties, with reliability coefficients ranging 
from 0.82 to 0.90 in each subscale.13 Applicability of DASS21 
varies across the globe. Some authors found DASS21 scale to 
be more effective in detecting psychiatric disorders. One such 
study found DASS21 to be more comprehensible and sensitive 
in detecting mental disorders in low socio-economic population 
of Vietnam.14Another study in 2011 in Australia used DASS21
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Fig. (1). Extracted factors with mean Eigen values ≥ 1. 

 
Table-1. Factor-loading matrix for six anxiety spectrum identified by factor analysis (n=190).  

DASS21 Items Tension Agitation Nervousness Panicky Fearfulness Touchiness 

Experienced breathing difficulty (Q1) 0.40 - - - - - 

Close to panic (Q2) 0.47 - - - - - 

Wasn’t worth much as a person (Q3) 0.60 - - - - - 

Aware of the action of my heart in the absence  
of physical exertion (Q4) 

0.75 - - - - - 

Life was meaningless (Q5) 0.78 - - - - - 

Couldn’t seem to experience any positive feeling (Q6) - 0.51 - - - - 

Getting agitated (Q7) - 0.61 - - - - 

Difficult to relax (Q8) - 0.64 - - - - 

Down-hearted and blue (Q9) - 0.40 - - - - 

Intolerant (Q10) - 0.60 - - - - 

Hard to wind down (Q11) - 0.56 - - - - 

Dryness of my mouth (Q12) - - 0.43 - - - 

Unable to become enthusiastic (Q13) - - 0.69 - - - 

Over react to situations (Q14) - - 0.51 - - - 

Using lot of nervous energy (Q15) - - - 0.82 - - 

Difficult to work up the initiative (Q16) - - - 0.46 - - 

Experienced trembling (Q17) - - - 0.43 - - 

Worried about situations (Q18) - - - - 0.70 - 

Scare without any good reason(Q19) - - - - 0.45 - 

Had nothing to look forward to (Q20) - - - - - 0.70 

Was rather touchy (Q21) - - - - - -0.47 

-Blanks represent absent (loadings) < 0.4. 
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Fig. (2). Gender distribution with respect to labeled factors. 
 

in patients with low back pain concluded that the scale was 
effective in demonstrating the sub-scale of depression.15 DASS 
has been used among different geographic locations is very 
effectively. A study in 2015, used DASS21 in adolescents from 
4 different countries of the globe (Australia, Chile, China, 
Malaysia) Using Confirmatory Factor Analysis, it was 
concluded that DASS21 was suitable for use in these 
geographics.16 Variation in cultures plays important role in 
DASS21 application. The manner, in which people talk about 
distress, how they perceive and define them, will be a function 
of his/ her culture. Researchers need to work on proper 
validation when employing Western based assessments to 
Asian cultures.17The aim of the study was to establish clustered 
categories related to emotions among Pakistani dental students 
and assess gender distribution with respect to those categories 
using factor analysis. Large datasets that consist of several 
variables can be reduced by observing ‘clusters’ of variables 
that is, factor analysis assembled common variables into 
descriptive categories. There are two main factor analysis 
techniques are Exploratory Factor Analysis (EFA) and 
Confirmatory Factor Analysis (CFA). CFA attempts to confirm 
hypotheses and uses path analysis diagrams to represent 
variables and factors, whereas EFA tries to uncover complex 
patterns by exploring the dataset and testing predictions18When 
the factor rotation was performed, the maximum uniqueness 
found in the variable related to ‘breathing difficulty’ which 
indicates how strongly the factor influences the measured 
variable. Naming of factors is more of an ‘art’ as there are no 

rules for naming factors, except to give names that best 
represent the variables within the factors. One way of labeling 
is to observe the factor patterns and on the basis of the items 
which load highly on factors, determine common characteristics 
and whatever the items have in common will indicate the 
meaning of the factor.19 

 Some researchers found DASS to be much effective, some 
studies also found overall DASS, or its subscale, as a weak 
indicator. One Malaysian study found insignificant results 
using factor analysis in Malaysian adolescents.20Marianna 
Szabo used factor analysis in her study on young adolescents in 
2010, Australia concluded that one of the sub-scale Stress/ 
Tension needs further refinement.21 When the gender 
distribution of extracted factors were observed in accordance 
with the gender, it was found that three of the factors 
“Nervousness”, “Panicky” and “Touchiness” were more 
dominant in females, showing higher values. Psychological and 
psychometric distribution between males and females has 
various dimensions. Presumably, males are from Mars and 
females are from Venus, males are strong and females are 
flexible, males competitive and females are cooperative, males 
are dominant females are submissive. Males and females are 
different in psychological and physiological and psychometric 
characteristics which is supported by gender differences 
hypothesis22 Meta-analysis is a pivotal tool in observing gender 
distribution in various dimensions23 such as math performance, 
cooperation, impulsivity, self-conscious emotions, language 
use, and interests, sexual attitudes and behaviours.24 Using 
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psychometric tests for assess gender distribution has been done 
in previous studies as well. One study concluded that women 
with young children, living in rural low income populations had 
higher DASS scores.16, 25 Apart from gender depression, 
anxiety and stress may also be affected by other demographics 
like age, education, illness, occupation, marital status. A study 
conducted in Wazirabad city of Pakistan in 2013 is in 
consistent with this finding.26 

 This study accompanied some limitations. As no other 
demographics were recorded so DASS used to assess gender 
differences among the dental students did not precisely pin-
points why the gender differences occurred and no in-depth 
detailed interview was conducted to know why they 
experienced anxiety, depression and stress. Future 
recommendations should be made to assess the theories 
regarding the similarities and dis-similarities of gender. 
Separate year wise assessment of dental anxiety from first year 
to final year and house-job level should be made, so that a 
proper plan of action can be made to counteract anxiety, 
depression and stress at each academic level. Furthermore a 
detailed panoramic interview including student’s socio 
demographics, academic vacation schedules, tests and exam 
scores is recommended and confirmatory factor analysis may 
be done for evaluating and establishing association with such 
emotional states. Similar researches may be conducted in 
Pakistan in order to attain anxiety level among dental students 
countrywide which may be presented at national level. 

CONCLUSION 

 This factor analysis suggests that there is a room for 
improvement in DASS21 by defining a spectrum of anxiety. 
Gender distribution have been found significant with respect to 
self-competency and found to be related to anxiety and 
depression among adolescents.Female dental students were 
more anxious than their counterpart. Enhancing education, 
awareness, improving teaching methods and training of dental 
procedures might help alleviate anxiety. 
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