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Abstract 
BACKGROUND:  A novel version of the Modified Child Dental Anxiety Scale (MCDAS) was developed by addition of 
faces rating scale to the original numeric form. The aim of this prospective descriptive study was to perform a transcul-
tural adaptation and reliability analysis of the Iranian version of Faces version of Modified Child Dental Anxiety Scale 
(MCDASf) and the Dental Subscale of the Children’s Fear Survey Schedule (CFSS-DS). 

METHODS:  To determine the test–retest reliability, 200 school-children aged 8–12 years completed the MCDASf and the 
CFSS-DS on two separate occasions, 2 weeks apart. To determine the criterion validity, all participants completed two 
questionnaires at the same sitting. The translated instrument was tested for internal consistency by Cronbach’s alpha, 
inter-item, and item-total correlation coefficients. Correlation between the MCDASf and CFSS-DS mean scores and age 
were calculated using the Pearson correlation coefficient. 

RESULTS: The intraclass correlation coefficients ranged from 0.158 to 0.658 (P < 0.01) for the individual items of the 
MCDASf between the first and the second assessments and also, ranged from 0.350 to 0.677 (P < 0.01) for CFSS-DS. 
The internal consistencies (Cronbach's alpha) were 0.85 and 0.92 for the MCDASf and CFSS-DS, respectively. The 
correlation between the MCDASf and CFSS-DS was 0.73 (P < 0.001). The MCDASf and the CFSS-DS scores at the 
first administration were significantly greater than those of the second. 

CONCLUSIONS: The MCDASf is a reliable measure of dental anxiety in Iranian children aged 8–12 years, suggestive of 
good reliability and validity. 
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ental fear in children has persisted to 
produce numerous interests in pediat-
ric dentistry. This is owing to the man-

agement of associated complications. For ex-
ample, it causes stress for many dentists who 
should manage such children particularly 
those who have associated behavioral prob-
lems. Additionally, the chair time needed to 
manage these children is lengthy and some 
specialized training is also required in success-
ful management of these children.1 Neverthe-
less, to efficiently manage this problem, it is 

essential to determine its prevalence in a popu-
lation to facilitate scheduling of public health 
services.  
 On the other hand, tools are required to as-
sist diagnosing its presence and the severity in 
individuals to help modify individual treat-
ment. At last, there is also a need for tools 
which can measure treatment required and 
successes of management. This would be facili-
tated with monitoring and assessing treatment 
outcomes.  
 A variety of measures have been developed 
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in a proposition to develop a standardized me-
thod of evaluating and grading dental fear in 
children. Many of these measures quantify 
dental fear by measuring, scoring and summa-
rizing the results. The development of a meas-
ure that can document the incidence, help in 
identifying treatment needs and precedence 
and help in monitoring and assessment of 
treatment outcomes would be ideal.  
 This is for the reason that such a measure 
would help in ensuring standardization in 
treatment planning and help in assessment of 
various results. The Modified Child Dental 
Anxiety Scale (MCDAS) 2 consists of eight 
questions to evaluate dental anxiety about spe-
cific dental procedures.  
 The scale incorporates a question about lo-
cal anaesthetic, and other dental procedures 
that possibly will distress children, such as ex-
traction, dental general anaesthesia (DGA), 
and relative analgesia (RA).3 Total scores on 
the MCDAS ranged from 5 (little or no dental 
anxiety) to 40 (extreme dental anxiety).   
 The MCDAS has been utilized in 8- to 15-
year olds and has been revealed to be a ra-
tional measure of child dental anxiety demon-
strating good internal consistency and valid-
ity.4,5,6 Normative data exist for both English 4 
and Greek–Cypriot schoolchildren.5  
 The Dental Subscale of the Children’s Fear 
Survey Schedule (CFSS-DS) was developed to 
evaluate dental fear in children.7,8 The CFSS-
DS consists of 15 items to be answered on a 5-
point scale ranging from 1 (not afraid at all) to 
5 (very afraid) related to not only different fea-
tures of dental treatment like invasive dental 
procedures as injections and drilling, but also 
to more general medical aspects. Total scores 
accordingly ranged from 15 to 75 and a score 
of 38 or more has been associated with clinical 
dental fear.7,9,10  
 This CFSS-DS has been extensively used in 
recent researches and has been signified to be a 
valuable and adequate measure of dental fear 
in children. Studies in several countries 
showed the scale to have good reliability and 
validity.11-16  

 A numeric rating scale is generally unders-
tood by children who have good cognitive 
functioning; conversely, under the potentially 
anxiety-provoking environment of the dental 
situation, the child may go back and show 
lower level of their cognitive capability.17  
 With a decrease in cognitive functioning, 
the MCDAS may not be easy for the regressed 
child to comprehend. An additional drawback 
of self-report measures with a numeric rating 
scale is their incongruity in the evaluation of 
dental anxiety in the very young ones.  
 To overcome these potential difficulties, a 
pictographic version of the MCDAS (the 
MCDASf) (Figure 1) was developed for the use 
in 7-9-year-old children, replacing pictorial re-
sponse cards for the original response scale.18  
 Limited information is available for the reli-
ability and validity of the pictorial modifica-
tion of the MCDASf and the CFSS-DS. Also, 
there is no Iranian version of the MCDASf and 
the CFSS-DS available in the literature. Conse-
quently, the purpose of the present study was 
to perform a transcultural adaptation and reli-
ability analysis of the Iranian version of the 
MCDASf and the CFSS-DS to produce a reli-
able instrument that can be used for both clini-
cal and research objects in the future. 

Methods 
The study was performed between October 
2008 and September 2009 in 200 schoolchildren 
after obtaining approval from the Ethics 
Committee of the University. Before entering 
the research, each parent and child received 
written information explaining the study de-
sign and confirming that contribution was vol-
untary. Written consent from both parent and 
child was obtained for inclusion.  
 To be enrolled in the study, the subjects had 
to be 8-12 years and native Iranian speakers. 
The most important object in the transla-
tion/adaptation process was to maintain the 
clarity, objectivity, and straightforwardness of 
the questionnaire. In this process, some termi-
nology was modified, rendering the question-
naire more comprehensible.  
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 In this way, scales used in different cultures 
to that of the original version thus undertaking 
a precise process of translation, transcultural 
adaptation, and validation. The transla-
tion/adaptation process followed the guide-
lines of the International Quality of Life as-
sessment (IQOLA) Project.19  
 Starting with the original English version, 
two independent translations into Iranian lan-
guage were carried out by two different trans-
lators. These Iranian versions were subse-
quently back-translated by another two inde-
pendent translators. Two of the translators 
were native English speakers and two were 
native Iranian speakers. Consequently, the two 
versions were compared and a final version 
was developed by agreement of the entire 
working group. 
 During the transcultural adaptation of the 
MCDASf and the CFSS-DS, only minor cultural 
adaptations were required. The children were 
informed that the MCDASf and the CFSS-DS 
were a computer package planned to measure 
how children feel about going to the dentist. At 
least one researcher and one teacher were pre-
sent when the children were completing the 
measures. The items on the paper measures 
were read aloud to, and completed, in a 
class/group.  
 To evaluate the test–retest reliability, the 
MCDASf and CFSS-DS were completed by par-
ticipants on two separate occasions, 2 weeks 
apart. The age and gender of the participants 
was recorded on all questionnaires, which 
were finalized under standardized conditions. 
To examine the criterion validity of the 
MCDASf and CFSS-DS, all participants com-
pleted two questionnaires at the same sitting.  
 The age and gender of the participants were 
recorded on all questionnaires, which were 
completed under standardized situations. Data 
from all school children who had completed 
the MCDASf and CFSS-DS on one occasion in 
the test–retest or criterion validity study were 
used to give normative data for a child popula-
tion.  
 Concordance between Iranian and back-
translated versions of the MCDASf and CFSS-

DS along with test–retest reliability of the Ira-
nian version was determined by the intraclass 
correlation coefficient (ICC).20 The translated 
instrument was tested for internal consistency 
by Cronbach’s alpha, inter-item, and item-total 
correlation coefficients.21 Correlation between 
the MCDASf and CFSS-DS mean scores and 
age were calculated using the Pearson correla-
tion coefficient. In addition, comparisons be-
tween the MCDASf and CFSS-DS total mean 
scores for genders were performed using Stu-
dent t-test. Differences with P values less than 
0.05 were regarded as statistically significant. 
Analyses were carried out with SPSS version 
17.0 for Windows (SPSS Inc., Chicago, IL, 
USA). 

Results 
Two hundred schoolchildren aged 8–12 years 
with a mean age of 9.82 (95% CI: 9.61-10.04; 
median: 10, SD = 1.54), who had completed the 
MCDASf   and CFSS-DS on two separate occa-
sions were included in the statistical analysis. 
Of 200 patients enrolled in the study, 98 (49%) 
were female. No participant was excluded.  
 MDASf and CFSS-DS scores for all partici-
pants and for males and females separately, at 
the first and the second administrations are 
shown in Table 1. CFSS-DS at the first and the 
second administrations were significantly 
higher in females (P < 0.05, Table 1).  
 MDASf and CFSS-DS scores across different 
age groups, at the first and the second admini-
strations are shown in Table 2. The MCDASf 

score at the first administration (mean: 17.67, 
95% CI: 16.76, 18.59; median: 17, SD: 6.54) was 
significantly greater than that of the second 
(mean: 16.79, 95% CI: 15.79, 17.79, median: 16, 
SD: 7.13) (t= 2.15, P = 0.033).  
 The CFSS-DS score at the first administra-
tion (mean: 28.95, 95% CI: 27.52, 30.39, median: 
27, SD: 10.24) was not significantly different 
from that of the second (mean: 28.14, 95% CI: 
26.75, 29.53, median: 25, SD: 9.94) (t= 1.68, P = 
0.095).  
 The intraclass correlation coefficients 
ranged from 0.158 to 0.658 (P < 0.01) for the 
individual items of the MCDASf between the  
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Table 1. Faces version of the Modified Dental Anxiety Scale (MDASf) Scores and Dental Subscale 
of the Children’s Fear Survey Schedule (CFSS-DS) at first and second administration of partici-

pants in the study 
 
Variable                                                  Mean                     Median                    SD                      Range         P value 
 
MDASf1: All Participants                       17.67                        17                         6.54                     8-40 
MDASf1: Males                                      17.01                        16                         6.19                     8-30           
MDASf1: Females                                  18.48                       18.5                        6.84                    8-40          P = 0.114 
CFSS-DS1: All Participants                  28.95                        27                        10.24                  15-72 
CFSS-DS1: Males                                 26.51                        24                         8.80                   15-49           
CFSS-DS1: Females                              31.55                        30                         11.05                  15-72         P = 0.001   
MDASf2: All Participants                      16.79                        16                         7.13                     8-40 
MDASf2: Males                                     16.58                       15.5                       8.03                     8-40           
MDASf2: Females                                 17.01                        16.0                       6.15                     8-32         P = 0.672 
CFSS-DS2: All Participants                 28.14                        25                         9.94                   15-65 
CFSS-DS2: Males                                26.33                        24                         9.03                   15-50           
CFSS-DS2: Females                            30.07                        29                         10.55                  15-65         P = 0.008 
 
MDASf possible range = 8 (no fear) – 40 (highest level of fear) 
CFSS-DS possible range = 15 (no fear) – 72 (highest level of fear) 
 
 
first and the second assessments and from 
0.350 to 0.677 (P < 0.01) for CFSS-DS.  
 The intraclass correlation coefficient for the 
mean overall score for the MCDASf was 0.641 
(P < 0.001) between the first and the second 
assessments and 0.770 (P < 0.001) for the CFSS-
DS.  
 The internal consistencies (Cronbach's al-
pha) were 0.85 and 0.92 for the MCDASf and 
CFSS-DS, respectively. The correlation be-
tween the MCDASf and CFSS-DS was 0.73 (P < 
0.001).  
 The correlations between MCDASf and 
CFSS-DS and for males and females separately 
are shown in Table 3. These correlations 
ranged from 0.644 to 0.809, and were signifi-
cant at P < 0.001. 
 Correlations between the MCDASf and 
CFSS-DS for the different age levels separately 
are shown in Table 4. These correlations 
ranged from 0.611 to 0.918, and were signifi-
cant at P < 0.001. 

Discussion 
In our study, we found good evidence for the 
internal consistencies and test-retest reliabil-
ities of the Iranian translations of both 
MCDASf and CFSS-DS. Accordingly, it seems 
that the Iranian versions of these measures op-

erate in comparable manners to the same de-
gree they have in other languages.  
 Even though there was a significant de-
crease in the MCDASf scores between the first 
and the second administrations of the ques-
tionnaire, this was possible to have been 
caused by a decrease in the experimental state 
anxiety of the participants as they would have 
been more familiar with the MCDASf at the 
second administration.  
 A satisfactory level of internal consistency 
of the MCDASf was shown, with a Cronbach’s 
alpha of 0.85. This corresponded to the homo-
geneity of the scale indicating that all items on 
the scale used a similar paradigm. An accept-
able Cronbach’s alpha is regarded as greater 
than 0.70, but not greater than 0.9014. The in-
ternal consistency of the MCDASf was compa-
rable to that of the CFSS-DS which has been 
reported as 0.92.  
 The MCDASf was consequently noticed to 
be a reliable measure of child dental anxiety, 
which revealed good test–retest reliability and 
good internal consistency. As expected, there 
was a high correlation between the MCDASf 
and the ‘gold standard’ measure of the child 
dental anxiety inventory, the CFSS-DS,13 with 
the MCDASf explaining over 73% of the CFSS-
DS score variance.  
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 The MCDASf has the advantage of being 
shorter and consequently faster to complete 
than the 15-item CFSS-DS. It was expected that 
those children with a higher level of obvious 
decay experience would be more dentally anx-
ious than those with a lower level of obvious 
decay experience.  
 Bedi and colleagues 22 showed that adoles-
cents with high dental anxiety had a signifi-
cantly higher DMFT than their contemporaries 
with low dental anxiety. This finding has been 
substantiated for younger children, as dentally 
anxious 5-year-olds were found to have had 
significantly more caries than non-dentally an-
xious children.23  
 Dental extractions, sedation and DGA are 
deemed to be the most traumatic treatment 
interferences, and consequently it was ex-
pected that those children with DGA experi-
ence would be more dentally anxious, substan-
tiating the findings of Milsom and colleagues 23 
who described increased dental anxiety in 5-
year-old children with DGA experience.  
 When applied to younger children, stan-
dard self-report measures have been custom-
ized by the addition of picture response scales 
or moveable barometers;24,25 in the present 
study, the MCDAS was modified by face pic-
ture response scale. These were selected owing 
to the clarity of the images and their corre-
spondence with the descriptors of the interval 
of the five-point numeric format.  
 The MCDASf was completed by children as 
young as 8 years in a clinical setting. To help 
the younger children, the nurse read the ques-

tions while the children pointed to the appro-
priate face on the scale to show their anxiety. 
Older children completed the scale without 
help. The MCDASf was completed by children 
aged 8-12 years in a school setting.  
 We found that Iranian girls scored signifi-
cantly higher on both fear measures, compared 
with boys, which has been commonly reported 
in other studies of dental fear.26 Vassiliou et al. 
27 showed that Greek women were more anx-
ious in general, compared with Greek men, 
which was consistent with another investiga-
tion on gender differences in anxiety.28  
 The results of our study showed that den-
tists working with Iranian populations can ex-
pect females to have higher levels of dental 
fear, compared with males. The MCDASf 
would seem to be valid and reliable as well as 
practical in the evaluation of dental anxiety in 
a wide age range of children attending dental 
clinics.  
 It is concluded that the MCDASf may be 
used with certainty to evaluate dental anxiety 
in children. The MCDASf is a reliable measure 
of dental anxiety in children aged 8–12 years, 
signifying good reliability and validity. This 
implies that dentists and researchers working 
with Iranian-speaking populations may use 
either or both measures to evaluate levels of 
dental fear. The tendency for dentists to rate 
Iranian females as being more anxious all 
through dental treatment, compared with 
males, may be consistent with our results that 
Iranian females have significantly higher levels 
of dental fear. 
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