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Abstract

Background: The objective of the current study was to adapt the Index of Dental Anxiety
and Fear (IDAF-4C) in the Urdu language and measure its validity and reliability.

Methods: Original English questionnaire of IDAF-4C was translated into Urdu language
by a panel of dentists and language experts (Urdu and English) followed by critical evaluation,
modification and back translation into English language. A final Urdu questionnaire was
distributed among 250 patients visiting the Endodontics section at Margalla Institute of Health
Sciences (MIHS), Rawalpindi, Pakistan. Cronbach’s alpha was used to determine the reliability of
the Index whereas validity was assessed by exploratory factor analysis (EFA). Mean rank scores of
IDAF-4C for male and female participants were evaluated using Mann-Whitney U tests (P < 0.05).

Results: Of 250 questionnaires, 209 were returned with a response rate of 84%.
Cronbach’s alpha for the Urdu version of IDAF-4C was 0.88. Exploratory factor analysis of the
IDAF-4C revealed one factor explaining 55.55% of the common variance (Eigenvalue = 4.5).
The mean rank scores of all eight items of IDAF-4C were greater for female participants as
compared to male participants with a statistically significant association (P < 0.05).

Conclusion: The psychometric analysis of the Urdu version of IDAF-4C showed good
reliability and consistency compared to the original version as well as other translated versions.

Keywords: dental fear and anxiety, IDAF-4C, Urdu version, psychometric assessment, validity, exploratory
factor analysis

flight response results in avoidance of dental
visits. Thom et al. (4) reported that 80% of adults
in the United States are apprehensive about
dental treatment and 20% (of these adults) are
highly anxious and 5% avoid dental treatment
altogether. In a study among adults in Finland,
dental fear was found to be associated with 41%
of non-habitual dental attendance (5).

Introduction

Fear is an emotional response and consists
of emotional, cognitive, behavioural and
physiological components (1—2). Anxiety and
fear are often used interchangeably in literature.
Although the emotional and biological response
of an individual to both fear and anxiety are

similar, but the stimulus in case of anxiety is ill-
defined, imaginary or unidentified. The patient
becomes anxious due to a learned process
from his environment or the imagination of the
experience (3). The sight or thought of a dental
needle or handpiece can arouse fear or anxiety
in an individual and therefore the activation of
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Berggren (6) in 1984 presented a vicious
cycle of dental fear and anxiety which showed
that avoidance of dental visit due to fear
and anxiety results in deterioration of oral
health status (caries and periodontitis). The
deterioration in oral health status is self-reported
by the patients as well as demonstrated by
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clinical indices (7). This deterioration in dental
health status and continued fear and anxiety can
also initiate feelings of inferiority, shame and
embarrassment. Subsequently, these feelings
can give rise to social problems like avoidance
of social gatherings and contact with people.
If dental issues are not managed at this stage,
these patterns of effects can lead to higher and
more widespread anxiety of dentistry and even
phobia. To measure dental fear and anxiety
different scales have been used namely Corah’s
Dental Anxiety Scale (DAS), Kleinknecht’s Dental
Fear Survey (DFS), Stouthard’s Dental Anxiety
Inventory, Weiner’s Fear Questionnaire, Fear
of Dental Treatment Cognitive Inventory and
Modified Dental Anxiety Scale (MDAS) (8, 9).
Most of the scales measure fear stimuli rather
than fear itself. Even those measuring fear
do not account for cognitive, behavioural and
physiological components of fear (8), they are
also criticised for their poor construction, validity
and response rate (2, 9—10). Armfield in 2010
introduced the Index of Dental Anxiety and Fear
(IDAF-4C+) for overcoming the shortcomings
in already existing indices (11). IDAF-4C
measures four components of dental fear,
namely emotional, behavioural, physiological
and cognitive with two questions related to each
component of fear. Dental phobia (IDAF-P) and
potential anxiety-inducing stimuli (IDAF-S) are
demonstrated by ‘+’. From 2010 till date, this
index has been translated in Spanish, German,
Swedish, Finnish, Turkish and Malay languages
with proven reliability and validity (12—17). Urdu
is the national language of Pakistan and patients
can understand this language more easily as
compared to the English language, therefore we
translated IDAF-4C in Urdu. The objective of the
current study was to develop the Urdu version of
IDAF-4C and measure its validity and reliability
among patients visiting Margalla Dental
Hospital.

Methods

Cross Cultural Adaptation and Ethical
Approval

Permission was obtained for Urdu
translation of the original English language
version of IDAF-4C, from Jason Armfield via
email. Ethical approval was taken by the Ethical
Review committee of the Margalla Institute of
Health Sciences (MIHS), Rawalpindi, Pakistan.
Written consent was taken from the participants

included in this study explaining the purpose of
the study as well as their right to participate or
not to participate in the study.

Translation into the Urdu language was
carried out according to guidelines proposed
by Siny Tsang and colleagues (18). The original
English version of IDAF-4C questionnaire was
translated into the Urdu language by a person
expert in both English and Urdu languages
and had experience in translations. This Urdu
questionnaire was then back translated into the
English language by another person who was
blinded to the original English questionnaire and
objective of the study. These questionnaires were
then reviewed by a panel of dentists (authors
and senior dentists) and language experts. After
making corrections, a second version of the
Urdu translation was generated. There were
disagreements between language experts and
subject specialists on few words in Urdu version.
To resolve the discrepancies and develop a
consensus, modifications were made in the Urdu
version followed by back translation for the
second time into English language. Both Urdu
and English versions were viewed and agreed
upon by all the dentists to be distributed among
study subjects.

The questionnaire had two sections.
The first section covered questions related to
demographic details of the participants (age,
gender, education, monthly income). The
second section covered eight items IDAF-4C
core module with two questions related to each
component of fear and anxiety. Each item had
five possible responses ranging from Disagree
(score 1) to Strongly agree (score 5). Those with
an IDAF-4C mean score less than 1.49 were
considered as having No to Low fear, 1.50—2.49
as Low to Moderate fear, 2.50—3.49 as Moderate
to High fear and > 3.50 were considered as
having Extreme fear (11, 12, 14).

Sample Size Estimation

Exploratory factor analysis (EFA) was used
to determine the validity of the Urdu version of
IDAF-4C. Stevenson suggested the minimum
sample size of five subjects per variable for
exploratory factor analysis (19). As IDAF-4C has
eight items, the minimum sample size turned out
to be 40.

Cronbach’s alpha was used to determine
reliability. With power (1-f) of study set at
0.8, level of significance (a) at 0.05 and lowest
expected Cronbach’s alpha at 0.7, (StatsToDo.
com) sample size turned out to be 201 (20).
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Taking into consideration sample size
required for validity and reliability, a total
of 250 questionnaires in Urdu language
were distributed among patients visiting the
Endodontics section of the Operative Dentistry
Department at MIHS.

Inclusion and Exclusion Criteria

Patients visiting for root canal treatment
between the age group of 18—60 years and were
able to read and write the Urdu language were
included in the study. Patients suffering from
systemic diseases and taking medications were
excluded from the study.

Statistical Analysis

SPSS 20 was used for data analysis.
Cronbach’s alpha was used to determine the
reliability by internal consistency. EFA with
principal axis factoring was used to recognise
more than one underlying construct within
the measure. Factors extraction was based on
Eigenvalues more than 1. Factor loading was
kept more than 0.4. Mean and median scores
of all eight items of IDAF-4C were assessed.
Mean rank scores of IDAF-4C between male and
female participants were evaluated with Mann-
Whitney U tests (P < 0.05).

Results

Out of 250 questionnaires, 209 were
returned with a response rate of 84%. The mean
age of participants was 31.8 years with 103
(49%) female and 106 (51%) male. Demographic
variables in detail are shown in Table 1.

According to the IDAF-4C, of the
participants 52.2% had No to Low fear (score
1-1.49), 24.4% had Low to Moderate fear (score
1.5—-2.49), 18.7% had Moderate to High fear
(score 2.5—3.49) and 1.2% had High to Extreme
dental fear (score > 3.50) (Table 2).

Cronbach’s alpha for the Urdu version
of IDAF-4C was 0.88. Corrected item-total

correlations of the IDAF-4C ranged from 0.54 to
0.73. Table 3 shows the analysis and reliability of
each item of IDAF-4C.

Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy was 0.871, approving the
adequacy of data for factor analysis. Bartlett's
test of sphericity was significant (P < 0.01).
EFA of the IDAF-4C revealed one factor
explaining 55.55% of the common variance
(Eigenvalue = 4.5). This means that all items of
the scale are closely related to each other and
measure the same. Figure 1 shows the attribution
of scale has been gathered in one factor higher
than 1.

Median (interquartile range [IQR]) and
mean (standard deviation [SD]) values for all

Table 1. Demographic details of the study
participants
Variables Number (%)
Gender
Male 106 (51)
Female 103 (49)
Total 209 (100)
Monthly income (Pakistani Rupees)
16,000—25,000 66 (31.7)
26,000—35,000 52 (24.6)
36,000—50,000 41 (19.7)
Greater than 50,000 50 (24.0)
Total 209 (100)
Educational status
Less than 10 years 47 (22.5)
Matriculation 22 (10.5)
Intermediate 40 (19.1)
Graduation 75 (35.9)
Post-graduation 25 (12.0)
Total 209 (100)

Table 2. IDAF- 4C score of the participants and distribution according to gender

Score of participant Tot:l((,:/o)z 9
No to Low fear (1.0-1.49) 109 (52.2)
Low to Moderate fear (1.50—2.49) 51(24.4)
Moderate to High fear (2.50-3.49 ) 39 (18.7)
Extreme fear (> 3.50) 10 (4.7)

Male (106) Female (103)
n (%) n (%)
68 (62.3) 41(37.6)
20 (39.2) 31 (60.7)
13 (33.3) 26 (66.6)
5 (50) 5(50)
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Table 3. Item analysis and reliability of the IDAF-4C (n = 209)

IDAF-4C items

Corrected item-
total correlation

Cronbach’s alpha
if item deleted

I feel anxious shortly before going to the dentist 0.59 0.87
I generally avoid going to the dentist because I find the 0.67 0.86
experience unpleasant or distressing
I get nervous or edgy about upcoming dental visits 0.73 0.85
I think that something really bad would happen to me 0.65 0.86
if I were to visit a dentist
I feel afraid or fearful when visiting the dentist 0.73 0.86
My heart beats faster when I go to the dentist 0.72 0.86
I delay making appointments to go to the dentist 0.54 0.87
I often think about all the things that might go wrong 0.55 0.87
prior to going to the dentist
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Figure 1. Screen plot for EFA
Note: EFA revealed single factor (Eigenvalue = 4.5) explaining 55.55% of common variance

eight items IDAF-4C are listed in Table 4. Mean
rank scores according to gender are also listed
in Table 4. The mean rank scores of all eight
items of IDAF-4C were greater for females
as compared to males. This difference was
statistically significant (P < 0.05).

Discussion

According to the results of our study
majority (52%) of individuals had No to Low
fear of dental treatment. Finnish version (14)
of IDAF-4C showed 61.6% individuals with No
fear of dental treatment, whereas the Australian
population (8) showed that 51% individuals had
No to Low fear. The differences in results can
be attributed to different study subjects. In our
study, the sample was taken from individuals
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Table 4. Median (IQR), mean (SD) and mean rank scores of eight items of IDAF-4C according to gender

I feel anxious shortly before going to the 1.0 (2.0)
dentist

I generally avoid going to the dentist 1.0 (2.0)
because I find the experience unpleasant

or distressing

I get nervous or edgy about upcoming 1.0 (1.0)
dental visits

I think that something really bad would 1.0 (1.0)
happen to me if I were to visit a dentist

I feel afraid or fearful when visiting the 1.0 (1.0)
dentist

My heart beats faster when I go to the 1.0 (1.0)
dentist

I delay making appointments to go to the 1.0 (2.0)
dentist

I often think about all the things that might 1.0 (1.0)

go wrong prior to going to the dentist

Male Female
Mean ———————— *
(SD) Meanrank Meanrank P-value
(n=106) (n=103)

1.94 (1.21) 86.88 123.65 0.000
1.75 (1.04) 97.63 112.59 0.042
1.75 (1.07) 97.12 113.11 0.031
1.61 (1.07) 97.88 112.33 0.036
1.69 (1.05) 87.53 122.98 0.000
1.71 (1.21) 96.78 113.46 0.018
1.92 (1.19) 96.29 113.97 0.020
1.58 (0.97) 94.99 115.31 0.004

Notes: *Mann-Whitney U test (level of significance P < 0.005); IQR = interquartile range; SD = standard deviation

already visiting the hospital for dental treatment,
whereas in Finnish study, the subjects were
dental students. Although our result is similar to
the Australian study yet their sample was taken
from the general population.

Cronbach’s alpha value in our study was
0.88 suggesting high reliability of the scale as
well as high internal consistency of scale items.
The reliability coefficient greater than 0.80
is considered ‘good’ and greater than 0.90 is
considered ‘excellent’” in most social science
research citations (21-23). Our results are
comparable with the Finnish version (14) and
the original version (11) having Cronbach’s alpha
of 0.88 and 0.91, respectively. Higher reliability
was also found in Spanish and Turkish version
(12, 16) with Cronbach’s alpha of 0.94 and 0.96,
respectively.

EFA revealed a single factor (Eigenvalue
= 4.5) explaining 55.55% of common variance.
Finnish and Turkish versions, yielded one
factor with 51.7% (Eigenvalue 4.6) and 79.72%
(Eigenvalue = 6.38) of common variance
respectively (14, 16). These results showed that
all eight items in the index were one-dimensional
and homogenous, and each item measured
the same as other items in the index. Spanish
and Swedish versions also showed clear one-
dimensional nature of IDAF-4C (12, 15).

www.mjms.usm.my

Mean rank scores of all eight items of IDAF-
4C were higher for females as compared to males
with statistically significant association. This
was in line with previous studies on dental fear
(using IDAF-4C or other fear indexes) showing
that the females were more anxious to dental
treatment as compared to males (14, 16, 24—26).
Physiological conditions such as fear, stress, pain
and social phobia are more common in females
and they exhibit high levels of neuroticism (26).
Also, males are usually less expressive in their
feelings and tend to express fear not as readily
as females do (25—26). Still, some studies are
showing no significant differences between
gender and dental fear and anxiety (27-28).

Standardised and validated research
instrument (scale/questionnaire) enables the
comparison of results of different studies across
the globe. It also increases the certainty with
which the instruments accurately reflect what
they are supposed to measure (29—30). To use
an instrument in another language, setting and
time, cross-cultural adaptation is important.
Cross-cultural adaptation reduces the risk of
bias in the study as well as ensure retention of
validity and reliability of each item in the scale
(30). Cross-cultural adaptation was carried out in
our study by translation of the questionnaire into
the Urdu language by language experts followed



Original Article | Development and validation of the Urdu version of IDAF-4C

by a back-translation into the English language
by a third person not aware of the primary
questionnaire. At each step, all the items on the
questionnaire were critically evaluated by the
expert team and changes were made accordingly
so that the translation process retains the actual
spirit of the study as well as adapts to Pakistani
culture.

Conclusion

The psychometric analysis of the Urdu
version of IDAF-4C showed good reliability and
consistency compared to the original version
as well as other translated versions. Nearly half
of the population showed No to Low fear with
females experiencing more fear and anxiety as
compared to males. The results of this study
cannot be generalised to the entire Pakistani
population and there is a need to measure
fear and anxiety using the IDAF-4C scale on
the community level. Studies should also be
formulated comparing results of the Urdu
version of IDAF-4C with other established fear
and anxiety scales.

Acknowledgements

We would like to thank Dr. Jason Armfield
for his kind permission for translating the
English version of the IDAF in the Urdu
language.

We are also grateful to Dr Mehreen Faisal,
Dr Muhammad Nazim Farooq and Dr Sadia
Sajjid for their statistical assistance in this study.

Ethics of Study

Ethical approval was taken by the Ethical
Review committee of the Margalla Institute of
Health Sciences (MIHS), Rawalpindi, Pakistan.

Conflict of Interest
None.

Funds

None.

Authors’ Contributions

Conception and design: HF

Analysis and interpretation of the data: HF
Drafting of the article: HF

Critical revision of the article for important
intellectual content: LP

Final approval of the article: LP

Provision of study materials: MM

Correspondence

Dr Huma Farid

BDS (University of Peshawar, Pakistan)
FCPS (College of Physicians and Surgeons
Pakistan)

Associate Professor,

Operative Dentistry Department,
Margalla Institute of Health Sciences,
Gulrez-2 Phase 2, Gulrez Housing Scheme,
Rawalpindi, Punjab 46300, Pakistan.

Tel: +92 (0) 321 2172632

Fax: +92 (0) 51 5596908

E-mail: drhumafarid@hotmail.com

References

1. Bay EJ, Algase DL. Fear and anxiety: a
simultaneous concept analysis. Nurs Diagn.
1999;10:103—-111. https://doi.org/10.1111/j.1744-
618X.1999.th00036.x

2. Armfield, JM. How do we measure dental fear and
what are we measuring anyway? Oral Health Prev
Dent. 2010;8(2):107-115.

3. Zacny JP, Hurst RJ, Graham L, Janiszewski DJ.
Preoperative dental anxiety and mood changes
during nitrous oxide inhalation. J Am Dent Assoc.
2002;33(1):82-88. https://doi.org/10.14219/
jada.archive.2002.0026

4. Thom A, Sartory G, Johren P. Comparison
between one-session psychological treatment
and benzodiazepine in dental phobia. J Consult
Clin Psychol. 2000;68(3):378—387. https://doi.
org/10.1037/0022-006X.68.3.378

5. Pohjola V, Lahti S, Vehkalahti MM, Tolvanen
M, Hausen H. Association between dental fear
and dental attendance among adults in Finland.
Acta Odontol Scand. 2008;66(5):278—285.
https://doi.org/10.1080/00016350802293960

www.mjms.usm.my



Malays J Med Sci. Mar-Apr 2020; 27(2): 112-119

10.

11.

12.

13.

14.

15.

Berggren U, Meynert G. Dental fear and
avoidance: causes, symptoms, and consequences.
J Am Dent Assoc. 1984;109(2):247-251.
https://doi.org/10.14219/jada.archive.1984.0328

Armfield JM, Slade GD, Spencer AJ. Dental fear
and adult oral health in Australia. Community
Dent Oral Epidemiol. 2009;37:220—230.

Armfield JM. The extent and nature of dental
anxiety and phobia in Australia. Aust Dent J.
2010;55(4):368-377. https://doi.org/10.1111/
j-1600-0528.2009.00468.x

Schuurs AH, Hoogstraten J. Appraisal of dental
anxiety and fear questionnaires: a review.
Community Dent Oral Epi. 1993;21:329—339.
https://doi.org/10.1111/j.1600-0528.1993.tb01095.x

Newton JT, Buck DJ. Anxiety and pain measures
in dentistry: a guide to their quality and
application. J Am Dent Assoc. 2000;131:1449—
1457. https://doi.org/10.14219/jada.archive.2000
.0056

Armfield, JM. Development and psychometric
evaluation of the Index of Dental Anxiety and Fear
(IDAF-4C+). Psychol Assess. 2010;22(2):279—
287. https://doi.org/10.1037/a0018678

Carillo-Diaz M, Crego A, Armfield JM, Romero
M. Adaptation and psychometric properties of the
Spanish version of the Index of Dental Anxiety
and Fear (IDAF-4C+). Oral Health Prev Dent.
2012;10:327-337.

Tonnies S, Mehrstedt M, Fritzsche A.
Psychometric assessment of the German
version of the Index of Dental Anxiety and Fear
(IDAF-4C+) - a new instrument for measuring
dental anxiety. Psychother Psychosom Med
Psychol. 2014;64:141-149. https://doi.org/10
.1055/8-0033-1341471

Tolvanen M, Puijola K, Armfield JM, Lahti S.
Translation and validation of the Finnish version
of the Index of dental anxiety and fear (IDAF-
4C+) among dental students. BMC Oral Health.
2017;17:85. https://doi.org/10.1186/s12903-017-
0375-4

Wide Boman U, Armfield JM, Carlsson SG,
Lundgren J. Translation and psychometric
properties of the Swedish version of the Index
of Dental Anxiety and Fear (IDAF-4C(+)).
Eur J Oral Sci. 2015;123:453—459. https://doi.
org/10.1111/€0s.12229

www.mjms.usm.my

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

Buldur B, Armfield JM. Development of the
Turkish version of the Index of Dental Anxiety
and Fear (IDAF-4C+): dental anxiety and
concomitant factors in pediatric dental patients.
J Clin Pediatr Dent. 2018;42(4):279—286.
https://doi.org/10.17796/1053-4628-42.4.7

Baharuddin IH, Arifin WN, Kueh YC, Rahman
NA. Adaptation and validation of the Malay
version of the Index of Dental Anxiety and Fear
(IDAF-4C+) for Malaysian secondary school
children. Malays J Med Sci. 2018;25(3):111-119.
https://doi.org/10.21315/mjms2018.25.3.11

Tsang S, Royse CF, Terkawi AS. Guidelines
for developing, translating, and validating a
questionnaire in perioperative and pain medicine.
Saudi J Anaesth. 2017;11(Suppl 1):S80-S89.
https://doi.org/10.4103/sja.SJA_203_17

Stevens JP. Applied multivariate statistics for
the social sciences. 4th ed. Mahwah, New Jersey:
Lawrence Erlbaum Associate; 2009.

Baharuddin IH, Arifin WN, Kueh YC. An
exploratory factor analysis of the Malay translated
version of the Index of Dental Anxiety and
Fear questionnaire (IDAF-4C+) anxiety and
fear module among Secondary school children
in Negeri Sembilan. International Conference
on Social Science Research; 8-9 June 2015;
Melia Hotel Kuala Lumpur, Malaysia; 2015.
http://WorldConferences.net

DeVellis RF. Scale development:theory and
applications. Los Angeles: Sage. 2012;109-110.

Cortina JM. “What is coefficient alpha? an
examination of theory and applications”.
J Appl Psychol. 1993;78:98-104. https://doi.
org/10.1037/0021-9010.78.1.98

Cronbach LJ, Meehl PE. Construct validity
in  psychological  tests. = Psychol  Bull
1955;52(4):281—-302.  https://doi.org/10.1037/
hoo40957

Do Nascimento DL, da Silva Aratijo AC, Gusmao
ES, Cimdes R. Anxiety and fear of dental
treatment among users of public health services.
Oral Health Prev Dent. 2011;9:329—337.

Saatchi M, Abtahi M, Mohammadi G, Mirdamadi
M, Binandeh ES. The prevalence of dental
anxiety and fear in patients referred to Isfahan
Dental School, Iran. Dent Res J (Isfahan).
2015;12(3):248—253.



26.

27.

28.

Original Article | Development and validation of the Urdu version of IDAF-4C

Suhani RD, Suhani MF, Badea ME. Dental anxiety
and fear among a young population with hearing
impairment. Clujul Medical. 2016;89(1):143—
149. https://doi.org/10.15386/cjmed-556

El-Housseiny AA, Alamoudi NM, Farsi NM, El
Derwi DA. Characteristics of dental fear among
Arabic-speaking children: a descriptive study.
BMC Oral Health. 2014;14:1-8. https://doi.
org/10.1186/1472-6831-14-118

Kanegane K, Penha SS, Borsatti MA, Rocha RG.
Dental anxiety in an emergency dental service.
Rev Saude Publica. 2003;37(6):786-792.
https://doi.org/10.1590/S0034-89102003000600015

29.

30.

Gjersing L, Caplehorn JR, Clausen T. Cross-
cultural adaptation of research instruments:

language, setting, time and statistical
considerations. BMC Med Res Methodol.
2010;10:1-10. https://doi.org/10.1186/1471-
2288-10-13

Wang W, Lee H, Fetzer SJ. Challenges and
strategies of instrument translation. West J
Nurs Res .2006;28(3):310—321. https://doi.
0rg/10.1177/0193945905284712

www.mjms.usm.my



