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Abstract

Objective The primary objective of this study was to validate an Urdu translation of Kleinknecht's Dental Fear Survey
(DFS) for use in Pakistan and to explore which items contribute the most to the variance in dental fear scores based
on patient perceptions and lived experiences during dental care.

Methodology This mixed-method study was conducted at Dow Dental Hospital from February 2022 to June 2022.
For quantitative analysis, a total of 273 participants were enrolled through convenience sampling. After obtaining
signed consent, participants were asked to self-report their dental fear. In-depth interviews with 25 patients
displaying moderate to high dental fear were conducted to clarify the elements of dental fear scores through the lens
of individual perceptions and experiences.

Results The prevalence of moderate dental fear was significantly higher among female participants than males.

The mean dental fear score was higher among females (39.47 + 14.23) as compared to males (30.83 + 10.50). Most of
the female participants reported an increase in breathing rate and heartbeat during dental treatment. The highest
mean fear score was reported by participants who underwent oral surgical treatment (42.98 + 14.21), followed by
participants who received restorative care (36.20+ 12.60). Approaching the dentist’s office was the significant factor
that contributed the most to the variance in dental fear scores. Four themes were generated through the content
analysis of the interviews: physical reactions to dental procedures, perceptions and fears about surgical and restorative
procedures, and gender and environmental factors in dental fear and interaction with dentists.

Conclusion The Urdu translation of DFS is a reliable and valid instrument for assessing dental fears in Pakistan based
on the findings of this study. Patients perceive surgical and restorative procedures as unpleasant and threatening. It
was noted that “the heart beats faster”and “the breathing rate increases.” were the top two physiological responses.
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Introduction

Technological advances in health and enhanced under-
standing of patients’ needs have not eliminated or
substantially reduced dental fear and anxiety [1]. The
literature reports that dental fear and dental anxiety are
two separate psychological states. Dental anxiety is a
vague, unpleasant feeling or stress that people experi-
ence during a dental appointment that something unde-
sirable will happen [2]. On the other hand, dental fear is
a state of human physiological, behavioural, and emo-
tional response to a threatening stimulus such as needles
or drills in a dental situation that results in avoidance
of dental treatment [3]. In the literature, both terms are
used interchangeably in studies, but are not the same [4].

Dental fear can significantly impact a patient’s oral,
general, and mental health. Patients with dental fear
cause them to avoid, cancel, or postponement of regu-
lar dental care, resulting in a decline in oral health which
then serves to reinforce fear [5, 6]. This decline in health
can lead to a decrease in self-respect and negatively
affect their phonetics, chewing efficiency, appearance,
and social interaction [7-9]. Due to these significant and
widespread effects, it is vital to identify patients with den-
tal fear and treat them appropriately in the dental office.

In Pakistan, most people skip regular dental check-
ups due to a lack of understanding of their dental needs,
cost, limited availability of health care [10]. Toothache
is the most common reason to approach a dentist. Most
of the population avoids regular dental visits, leading
to the advanced stage of decay, which is usually beyond
repair. Therefore, on the first visit to a dentist, patients
are exposed to the painful procedure of tooth extraction
[11] that can develop dental fear and anxiety. A cross-
sectional study on Pakistani population reported that the
most common cause of avoiding dental visits is fear of
pain and discomfort [12].

Furthermore, in Pakistan, isolated studies reported a
prevalence of moderate to severe dental fear and anxi-
ety ranging from 23 to 38% [13, 14]. Although anxiety
and fear are conceptually different, the available stud-
ies in the Pakistani population reported dental anxiety
and fear using single anxiety scales [13—15]. Dental fear
has subjective (emotions and cognitions) and objective
(behaviour and physiological reactions) components
[16]. Kleinknecht’s Dental Fear Survey (DFS) [17] has
been widely used to assess dental fear in international
epidemiological studies for more than 30 years [18, 19].
Research studies have found that it has high stability, reli-
ability, and acceptable validity in cultures and languages
[20].

Understanding patients’ subjective dental fear and the
stimuli that trigger it is crucial to determine appropri-
ate treatment plans and fostering positive motivation for
future dental visits. So far, there is no evidence of using
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dental fear screening through the Kleinknecht Den-
tal Fear Survey (DFS) in Pakistan. A lack of research on
the varying levels of dental fear associated with differ-
ent types of dental procedures has also not reported in
existing Pakistani dental fear studies. These studies pri-
marily focus on the fear of patients presenting for dental
treatment.

Therefore, this study has four primary objectives (1)
To validate an Urdu translation of Kleinknecht’s Dental
Fear Survey (DFS). (2) To compare the DFS scores among
patients undergoing treatments across various dental
specialties. (3) To identify the DFS items that account for
the most significant variance in the overall DFS scores.
(4) To conduct interviews with individuals exhibiting
moderate to high dental fear, aiming to gain insights into
their perceptions of specific DFS items based on their
personal experiences.

Methods

Study design and setting

This mixed methods study was conducted in the outpa-
tient departments of five dental specialties (Oral surgery,
Restorative dentistry, Periodontology, Prosthodontics,
Orthodontics) of Dow Dental College from February
2022 to June 2022, and participants were offered no com-
pensation. The first part of the study was a quantita-
tive descriptive cross-sectional study. Participants were
enrolled through convenience sampling. The total num-
ber of participants required for this study was 273. The
sample size was calculated using the reported prevalence
of dental fear of 23% [13] based on a margin of error of
5% and a 95% confidence interval (CI). Later the 5 strata
for five dental specialities were formed each contain 54
participants.

The participants aged 18 years or above who pro-
vided consent and could complete questionnaires inde-
pendently were included. In contrast, the investigators
excluded the participants with physical and mental dis-
abilities, patients with psychiatric illnesses, terminally ill
patients, patients with alcohol or drug dependency, and
patients receiving dental care under general anaesthesia.
The physical and mental disabilities were confirmed from
the patients history forms. The questionnaire was admin-
istered when participants were seated on a dental chair
before the clinical dental examination, and study infor-
mation was provided in written and verbal form. After
obtaining signed consent, participants were asked to
self-report their dental fear, answering a given question-
naire. Upon providing their consent, participants were
apprised of the possibility of being invited for a subse-
quent interview.

The second part of the study was qualitative in-depth
face to face interviews based on the study results.
Twenty-five patients were selected who had moderate
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to high dental fear scores. Interviews were conducted in
person subsequent to the calculation of dental fear scores
and following the participants’ initial dental visits, but
prior to their subsequent dental appointments. The items
that contributed the most to the variance in dental fear
scores were investigated through in-depth face to face
patient interviews. Participants were asked to share their
perspectives and rich experiences of dental fear through
semi-structured interviews. A single investigator con-
ducted each interview, which lasted 45 min to an hour.

Study instrument

The questionnaire consisted of three parts. The first
section explains the project’s objectives, the process of
answering the questions, and the consent form. In sec-
tion two, respondents were asked for demographic infor-
mation. Section three contains 20 questions related to
dental fear. The dental fear questions were divided into
three domains (1) avoidance of dental visits (8 questions),
(2) physiological reactions (5 questions), and (3) fear of
specific dental stimuli (7 questions).

In section three, questions with five-point Likert scale
ranging from 1 to 5 (1: never, 2: once or twice, 3: a few
times, 4: often, 5: nearly every time) was used to assess
the reasons for avoiding dental visit and physiological
reactions. Furthermore, a five-point Likert scale ranging
from 1 to 5 (1: very relaxed, 2: low fear, 3: afraid, 4: very
afraid, 5: Being so anxious I feel ill) was used to assess
the dental fear from a specific stimulus [21]. Avoidance
scores ranged from 8 to 40, physiological arousal from 5
to 25, and fears of specific stimuli/situations from 7 to 35
[19]. The dental fear survey (DFS) score ranged from 0
to 20 (no fear), 21-40 (low fear), 41-60 (moderate fear),
61-80 (high fear), and >80 (extreme fear) [22, 23].

Questionnaire validation

The original Dental Fear Survey by Kleinknecht [17] was
translated into Urdu. Two bilingual translators, native to
the Urdu language, were involved: One informed trans-
lator (a dentist) familiar with dental terminology. One
uninformed translator (non-medical but expert in both
English and Urdu languages). An expert health profes-
sional, not involved in the translation process, evaluated
the content validity of the translated version. This step
ensured that the questionnaire adequately represented
the construct it aimed to measure.

The Urdu-translated questionnaire was pretested on 25
participants not part of the main study.

Objectives of the pre-test included assessing: Compre-
hension by participants and time taken for completion.
On average, participants took six minutes to fill out the
form.

Internal consistency was determined using Cronbach’s
alpha. This assessment gauged the consistency between
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responses to the complete DFS and responses to the
questions across all three domains (refer to Table 1).

The Pearson’s correlation coefficient (r) was computed
between individual items and the aggregate scores of
respondents (as detailed in Table 2). Items with correla-
tion values exceeding the threshold of 0.39 were consid-
ered to demonstrate strong validity. This threshold was
derived from the critical values table for Pearson corre-
lation, which is instrumental in determining statistical
significance. After analysing the pilot data and obtaining
feedback, the final version of the Urdu-translated Dental
Fear Survey was drafted, ready for the main study.

Data analysis

Quantitative analysis

Quantitative data analysis was conducted using IBM
SPSS statistics version 21. The chi-square test was used
to assess the frequency distribution of participants
according to gender in each dental speciality (Table 3). A
similar test was used to estimate the frequency distribu-
tion of participant responses to situations, feelings, and
responses to dental work (Table 4) and the distribution
of participants according to the rate of fear caused by the
situations faced in the dental office (Table 5). An inde-
pendent-sample t-test was used to compare mean scores
of avoidances, physiological arousal, and fear domains
between genders and dental specialities. Multiple regres-
sion analysis determined the variable contributing the
most variance in a dental fear score. A level of signifi-
cance was established at less than 0.05.

Qualitative analysis
The interview analysis was conducted concurrently with
the inductive interpretation of the data. The principal
investigator recorded all the interviews using Audac-
ity software to remove the pauses and improve the
sound quality. The files were then converted to mp3 ver-
sions and then transcribed accordingly. Then, a manual
analysis of the interviews was conducted. Themes and
codes were generated from the transcribed interviews,
as shown in Table 9. After identifying the categories,
representative sentences were highlighted in the tran-
scripts. All authors interpreted and coded the data, and
themes were agreed upon through discussion. During
the coding process, data were accumulated, and thematic
analysis was conducted. Constant comparative analysis
was used to continuously compare the themes with the
data based on grounded theory principles. Disconfirma-
tory evidence was sought in subsequent interviews after
thematic categories in the initial interviews. The data of
each group supported a set of master themes as shown in
Table 9; Fig. 1.

The sample size for the interviews was determined
through thematic saturation, a process in which new
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Table 1 Cronbach’s alpha (a) coefficient for the translated
version of the dental fear survey (DFS)(n=25)

Questions Cron- MeantS.D
bach'’s
Alpha
Complete DFS 20 0.82 4339+11.38
Avoidance 8 0.70 14.85+5.17
Physiological arousal 5 0.71 9.08+3.86
Fears of specific stimuli/situations 7 0.79 1946+5.76

Table 2 Pearson correlation coefficients for questions in all three
domains using a degree of freedom two and critical value (0.39)

Avoidance Mean+S.D  Ob- p-
tained val-
value ue

Has fear of dental work ever 1.72+1.17 0.509 0.009

caused you to put off making an

appointment?

Has fear of dental work ever caused ~ 1.52+1.15 0452 0.023

you to cancel or not appear for an
appointment?

Making an appointment for dentistry 232+1.14 0457 0.022
Approaching the dentist’s office 1.76+1.24 0.638 0.001
Sitting in the waiting room 2.00+1.08 0.490 0.013
Being seated in the dental chair 1.96+1.24 0.724 0.001
The smell of the dentist’s office 1.80£1.04 0.407 0.044
Seeing the dentist walk-in 1.77+1.21 0.729 0.001
Physiological arousal. When having dental work done

My muscles become tense 1.80+£1.04 0484 0.014
My breathing rate increases 1.88+1.23 0.781 0.001
| perspire 1.64+1.08 0.705 0.001
| feel nauseated and sick to my 1.92+1.15 0.790 0.001
stomach

My heart beats faster 1.84+1.10 0.648 0.001
Fears of specific stimuli/situations

Seeing the anaesthetic needle 339+1.13 0.641 0.001
Feeling the needle injected 342+1.09 0.663 0.001
Seeing the drill 2.83+140 0.773 0.001
Hearing the drill 2.79+133 0.724 0.001
Feeling the vibrations of the drill 243+1.07 0577 0.003
Having your teeth cleaned 205+1.20 0.641 0.001
All things considered, how fearful are  2.56+1.37 0.634 0.001

you of having dental work done?

data appear to no longer contribute to the findings due
to the repetition of themes and comments from par-
ticipants. The data generation process was terminated
at this point. A total of 25 patients were included in the
final sample. Interviews were completed with 25 patients;
however, data saturation in qualitative terms was reached
with the first 20 patients. No additional categories or
themes emerged from the subsequent five interviews.
Consequently, the thematic analysis focused on the pre-
established codes derived from the initial 20 participants.
Quantitative and qualitative data from were then inte-
grated and analysed accordingly.
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Results

Validation of the urdu translation of Kleinknecht’s dental
fear survey

Table 1 presents the reliability analysis of the translated
version of the Dental Fear Survey (DFS) using Cronbach’s
alpha (a) coefficient. The complete DFS, which consists
of 20 questions, demonstrates a good internal consis-
tency with a Cronbach’s alpha of 0.82. The mean score for
the complete survey is 43.39 with a standard deviation of
11.38.

When the DFS is broken down into its subcomponents,
each section also exhibits satisfactory reliability. The
“Avoidance” section, comprising 8 questions, has a Cron-
bach’s alpha of 0.70 and a mean score of 14.85 (£5.17).
The “Physiological arousal” section, containing 5 ques-
tions, has a slightly higher Cronbach’s alpha of 0.71, with
participants scoring an average of 9.08 (+3.86). Lastly, the
“Fears of specific stimuli/situations” section, which con-
sists of 7 questions, demonstrates a Cronbach’s alpha of
0.79. The mean score for this section is 19.46 with a stan-
dard deviation of 5.76.

The translated version of the DFS appears to maintain
good reliability across its complete set of questions and
its subsections. This suggests that the translated version
is a consistent tool for measuring dental fear in the sam-
ple population.

Table 2 details the Pearson correlation coefficients for
questions spanning the three domains of the Dental Fear
Survey: Avoidance, Physiological arousal, and Fears of
specific stimuli/situations.

In the “Avoidance” domain, all questions showed sig-
nificant positive correlations with dental fear, with the
obtained values ranging from 0.407 to 0.729. Notably,
questions relating to “Approaching the dentist’s office”
and “Seeing the dentist walk-in” exhibited particularly
strong correlations, with coefficients of 0.638 and 0.729,
respectively, both with p-values of 0.001.

Within the “Physiological arousal” domain, all ques-
tions again demonstrated significant positive correlations
with dental fear. The strongest correlation was observed
for the statement “I feel nauseated and sick to my stom-
ach,” with a correlation coefficient of 0.790 (p=.001).

The “Fears of specific stimuli/situations” domain also
presented substantial positive correlations across all
questions. Particularly potent correlations were observed
for “Seeing the drill” and “Feeling the vibrations of the
drill;* with coefficients of 0.773 and 0.577, respectively,
both with p-values indicating high significance.

It’s worth noting that all obtained values in the table
exceeded the critical value of 0.39, signifying meaningful
correlations. The p-values associated with each correla-
tion coefficient further validate the significance of these
correlations, with most of them being less than 0.05 and a
majority even less than 0.01.
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The questions across all three domains of the Dental
Fear Survey exhibit significant positive correlations with
dental fear, indicating that these questions are effec-
tive indicators of dental fear and anxiety in the studied
population.

Comparison of DFS scores across dental specialties

Out of 300 participants, 273 completed the survey with
a response rate of 91%, remaining 27 participants did not
submit the response. Out of 273, male participants were
134(49%), and female participants were 139(50.9%). The
overall mean fear score was 35.23+13.24. The mean den-
tal fear score was higher among females (39.47114.23)
as compared to males (30.83+10.50). The mean score

Table 3 Gender-wise distribution of participants enrolled from
five dental specialities and level of fear

Dental speciality Male N(%) Female N(%) p-
value

Periodontology 5(15.1) 4(18.1) 0.510

No Fear

Low Fear 24(72.7) 12(59)

Moderate Fear 4(12.1) 5(22.7)

High Fear 0 0

Total 33(100) 21(100)

Oral Surgery 1(3.3) 0 0.001

No Fear

Low Fear 20(66.6) 4(20)

Moderate Fear 8(26.6) 20(80)

High Fear 1(3.3) 0

Total 30(100) 24(100)

Restorative 3(11.1) 1(3.5) 0.001

No Fear

Low Fear 22(81.4) 11(42.8)

Moderate Fear 2(74) 15(53.5)

High Fear 0 0

Total 27(100) 27(100)

Prosthodontics 6(13) 1(3.2) 0.019

No Fear

Low Fear 14(60) 19(61.2)

Moderate Fear 3(13) 11(35.4)

High Fear 0 0

Total 23(100) 31(100)

Orthodontics 2(9.5) 103) 0.274

No Fear

Low Fear 17(80.9) 24(72.7)

Moderate Fear 2(9.5) 8(24.2)

High Fear 0 0

Total 21(100) 33(100)

Overall 17(12.7) 7(5) 0.001

No Fear

Low Fear 97(72.4) 73(52.5)

Moderate Fear 19(14.2) 59(42.4)

High Fear 1(0.7) 0

Total 134(100) 139(100)

Chi-square Test
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reported by participants who received dental treatment
in periodontology was 30.06+10.44, oral surgery was
42.98+14.21, restorative was 36.201£12.60, prosthodon-
tics 34.40114.95 and orthodontics 32.44+9.92.

The prevalence of dental fear was significantly higher
among female participants, 94.9%, compared to male par-
ticipants, 86.5% (p=.001). A significant number of female
participants reported moderate levels of fear before
receiving surgical treatment 20(80%), p=.001(Table 3).

Most female participants reported increased breathing
rate and heartbeat during dental treatment (Table 4). The
data revealed variations in the frequency of fear-related
behaviors across different scenarios. When considering
the impact of dental fear on appointment scheduling, it
was found that a higher proportion of males reported
delaying appointments due to fear, although this differ-
ence was not statistically significant (p=.088). Similarly,
a larger percentage of males indicated cancelling or not
appearing for appointments due to fear, though the dif-
ference was not statistically significant (p=.206).

Most participants reported a low level of fear in a fear-
producing situation (Table 5). The data indicates differing
levels of fear and anxiety experienced in these scenarios.
For instance, in situations such as making an appoint-
ment, approaching the dentist’s office, and being seated
in the waiting room, more females expressed higher fear
levels compared to males, with statistically significant
differences (p<.05). Similar trends were observed when
considering reactions to stimuli like the smell of the den-
tist’s office, seeing the dentist, the anaesthetic needle, and
various aspects of dental procedures. In general, the find-
ings highlight gender-related variations in fear responses
to specific dental situations, emphasizing potential psy-
chological and emotional differences among male and
female participants.

Table 6 presents a gender-wise comparison of mean
scores in three distinct domains related to dental fear:
Avoidance, Physiological Arousal, and Fear of Spe-
cific Stimuli. The data reveals significant differences in
mean scores between males and females across all three
domains, with p-values less than 0.001. Specifically,
females tend to report higher mean scores in all domains
compared to males. These findings suggest that females
exhibit higher levels of dental fear in each of the mea-
sured domains, underscoring potential gender-related
differences in dental fear experiences.

Table 7 provides a dental speciality-wise comparison of
mean fear scores within three distinct domains: Avoid-
ance, Physiological Arousal, and Fear of Specific Stimuli.
The data reveals variability in mean fear scores across dif-
ferent dental specialities. In the Avoidance domain, par-
ticipants in the Periodontology speciality had the lowest
mean fear score (10.85+3.71), significantly differing from
participants in the Oral Surgery (p=.001), Restorative
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Table 4 Participants'responses to the situation, feelings and responses to dental work

Gender Never Once/ Few times Often Nearly every P
N(%) N(%) Twice N(%) N(%) time value
N(%) N(%)

1. Has a fear of dental work ever Male 102(76.1) 14(104) 13(9.7) 2(1.5) 3(2.2) 0.088

caused you to put off making an Female 93(66.9) 16(11.5) 13(99.4) 12(8.6) 5(3.6)

appointment?

2. Has a fear of dental work ever Male 106(79.1) 17(12.7) 3(2.2) 6(4.5) 2(1.5) 0.206

caused you to cancel or notappear  Female 96(69.1) 22(15.8) 11(7.9) 8(5.8) 2(1.4)

for an appointment?

*When having dental work done: Male 102(76.1) 20(14.9) 7(5.2) 4(3.0) 1(0.7) 0.068

3. My muscles become tense Fernale 92(66.2) 17(12.2) 20(14.4) 7(5.0) 3(22)

4. My breathing rate increases Male 105(78.4) 18(13.4) 4(3.0) 3(2.2) 4(3.0) 0.018
Female 84(60.4) 29(20.9) 8(5.8) 12(8.6) 6(4.3)

5.1 perspire Male 119(88.8) 6(4.5) 5(3.7) 3(2.2) 1(0.7) 0.053
Female 107 (77) 11(7.9) 5(3.6) 10(7.2) 6(4.3)

6.1 feel nauseated and sick to my Male 115 (85.8) 11(8.2) 0(0) 7(5.2) 1(0.7) 0.060

stomach. Female 105(75.5) 17(12.2) 7(5) 8(5.8) 2(1.4)

7. My heartbeats faster Male 92(68.7) 23(17.2) 9(6.7) 9(6.7) 1(0.7) 0.022
Female 74(53.2) 26(18.7) 14(10.1) 16(11.5) 9(6.5)

Chi-square Test

Table 5 Participants'responses to a list of fear-producing situations

Gender Very relaxed Low fear Afraid Very afraid Being so anxious, p-
N(%) N(%) N(%) N(%) N(%) I feelill value
N(%)
8. Making an appointment  Male 81(60.4) 45(33.6) 6(4.5) 1(0.7) 1(0.7) 0.003
for dentistry Fernale 58(41.7) 53(38.1) 18(12.9) 7(5) 322)
9. Approaching the dentist’s Male 93(69.4) 30(22.4) 6(4.5) 4(3) 1(0.7) 0.003
office Female 64(46) 49(35.3) 16(11.5) 8(5.8) 2(1.4)
10. Sitting in the waiting Male 100(74.6) 26(19.4) 5(3.7) 2(1.5) 1(0.7) 0.025
room. Female 82(59) 38(27.3) 6(4.3) 12(8.6) 1(0.7)
11.Being seated in a dental  Male 85(63.4) 40(29.9) 6 (4.5) 2(1.5) 1(0.7) 0.007
chair Fernale 59(42.4) 56 (40.3) 16(11.5) 6(43) 2014
12.The smell of the dentist's Male 104(77.6) 20(14.9) 8(6) 1(0.7) 1(0.7) 0.017
office. Female 83(59.7) 31(22.3) 15(10.8) 5(3.6) 5(3.6)
13. Seeing the dentist walk ~ Male 109(81.3) 17(12.7) 5(3.7) 3(22) 0(0) 0.002
in. Female 82 (59) 38 (27.3) 11(7.9) 6(4.3) 2(14)
14 Seeing the anaesthetic Male 45(33.6) 49(36.6) 27(20.1) 5(3.7) 8(6) 0.001
needle Female 20(14.4) 45(32.4) 31(22.3) 18(12.9) 25(18)
15 Feeling the needle Male 40(29.9) 49(36.6) 24(17.9) 14(10.4) 7(5.2) 0.001
injected Female 18(12.9) 51(36.7) 28(20.1) 16(11.5) 26(18.7)
16 Seeing the drill Male 61(45.5) 45(33.6) 13(9.7) 13(9.7) 2(1.5) 0.001
Female 33(23.7) 45(32.4) 32(23) 15(10.8) 14(10.1)
17 Hearing the drill Male 70(52.2) 36(26.9) 21(15.7) 6(4.5) 1(0.7) 0.001
Female 41(29.5) 44(31.7) 29(20.9) 13(9.4) 12(8.6)
18. Feeling the vibrations of  Male 60(44.8) 48(35.8) 15(11.2) 10(7.5) 1(0.7) 0.001
the drill Female 30(21.6) 51(36.7) 29(20.9) 15(10.8) 14(10.1)
19. Having your teeth Male 91(67.9) 25(18.7) 12(9) 5(3.7) 1(0.7) 0.001
Cleaned. Fernale 56(40.3) 47(33.8) 22(15.8) 6(4.3) 8(5.8)
20. All things considered, Male 70(52.2) 51(38.1) 9(6.7) 3(2.2) 1(0.7) 0.001
how fearful are you of hav-  Female 39(28.1) 60(43.2) 18(12.9) 14(10.1) 8(5.8)

ing dental work done?
Chi-square Test
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Table 6 Gender-wise comparison of mean scores in three domains
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Domain Avoidance Physiological arousal Fear of specific stimuli
Gender Mean+S.D p-value Mean+S.D p-value Mean+S.D p-value
Male 11.1+£4.03 0.001 1294520 0.001 6.77+£2.93 0.001
Female 13.7+£5.54 17.3£7.00 838+3.79

Overall 1243+502 15.19+6.55 7594349

Independent Sample t test

Table 7 Dental speciality-wise comparison of mean fear scores in three domains

Domain Periodontology Oral Surgery Restorative Prosthodontics Orthodontics
Avoidance Mean +S.D 10.85+3.71 14.72+5.78 13.01+4.76 12.42+5.56 11.12£4.16
Periodontology 10.85+3.71 - 0.001 0.009 0.085 0.716

Oral Surgery 14.72£5.78 0.001 - 0.094 0.037 0.001
Restorative 13.01£4.76 0.009 0.094 - 0.552 0.030
Prosthodontics 12424556 0.085 0.037 0.552 - 0.173
Orthodontics 11.12£4.16 0.716 0.001 0.030 0173 -

Domain Periodontology Oral Surgery Restorative Prosthodontics Orthodontics
Physiological Arousal Mean+5.D 6324224 930+448 7.74%2.93 7.64+407 6944251
Periodontology 6.32+2.24 - 0.001 0.005 0.039 0.179

Oral Surgery 9.30+4.48 0.001 - 0.033 0.045 0.001
Restorative 7.74%+293 0.005 0.033 - 0.883 0.129
Prosthodontics 7.64+4.07 0.039 0.045 0.883 - 0.285
Orthodontics 6.94+251 0.179 0.001 0.129 0.285 -

Domain Periodontology Oral Surgery Restorative Prosthodontics Orthodontics
Fear of specific stimuli Mean+5.D 12.83+566 1894+6.99 1545+6.59 1433+6.69 14374521
Periodontology 12.83£5.66 - 0.001 0.028 0210 0.144

Oral Surgery 18.94+£6.99 0.001 - 0.008 0.001 0.001
Restorative 1545+6.59 0.028 0.008 - 0.380 0.344
Prosthodontics 14.33+£6.69 0.210 0.001 0.380 - 0974
Orthodontics 14374521 0.144 0.001 0.344 0974 -

Table 8 Items in a forward stepwise regression mode

Variable t Stan- p-value F

dardise

Beta
Seeing the drill 570 0.161 0.001 3953
Approaching the dentist’s office 790 0.175 0.001 560.7
Being seated in the dental chair ~ 4.89 0.104 0.001 5210
Feeling the needle injected 486 0.122 0.001 496.3
Have your teeth cleaned 568 0.107 0.001 4775
The smell of the dentist’s office 448 0.087 0.001 454.1
Making an appointment 568 0.120 0.001 441.2
Feeling the vibration of the drill 436  0.121 0.001 428.5
Seeing the dentist walk-in 429 0.081 0.001 416.0
Seeing the anaesthetic needle 390 0.09% 0.001 398.1
Sitting in the waiting room 391 0.082 0.001 3823
Hearing the drill 2.55 0076 0.011 3585

(p=.009), and Prosthodontics (p=.085) specialities. A
similar trend is observed in the Physiological Arousal
domain, with Periodontology having the lowest mean
fear score (6.32%2.24) and statistically significant differ-
ences compared to other specialities. In the Fear of Spe-
cific Stimuli domain, Periodontology also had the lowest
mean fear score (12.83+5.66) and significant differences

with Oral Surgery (p=.001), Restorative (p=.028), and
Prosthodontics (p=.210). These findings suggest that
participants from the Periodontology speciality tend
to exhibit comparatively lower levels of fear across all
three domains, potentially reflecting variations in den-
tal experiences and expectations among different dental
specialities.

Identifying key DFS items influencing overall scores

According to the stepwise multivariate regression analy-
sis results, approaching the dental office has a significant
effect size (beta coefficient) on the development of den-
tal fear (Table 8). These findings suggests that individuals
who reported certain perceptions or experiences related
to approaching the dental office also tended to exhibit
higher levels of dental fear, according to the analysis.
However, due to the cross-sectional nature of this study,
it is important to note that the observed association does
not imply a causal relationship between approaching the
dental office and the development of dental fear. While
this finding provides valuable insights into the potential
relationship, further research, such as longitudinal stud-
ies or experimental designs, is needed to explore the
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Table 9 Interview insights on DFS items from individuals with
moderate to high dental fear

Themes Categories Codes Representative Sentences
Physical Increased DS 1.14  “I can feel my heart pounding
Reactions Heart Rate in my chest as soon as | sit in
to Dental the dentist’s chair”
Procedures Increased OP 1.20 "My breathing becomes er-
Breathing ratic and shallow when I'm un-
Rate dergoing a dental procedure”
Perceptions  Existential DS 2.16  “I'm always scared that some-
and Fearsof  Threat thing might go terribly wrong
Surgical and during the procedure!
Restorative  Unpleas- OP 2,06 “The noise of the drill, the
Procedures antness of smell of the clinic, everything
Procedures is just so unpleasant.
Genderand  Female DS3.09 “Asawoman, 'm not ashamed
Environmen-  Admission of to admit that I'm scared of
tal Factorsin ~ Fear dental procedures.”
Dental Fear Male Re- OP3.04 ‘I dontreally like admitting
luctance to it, but | am terrified of the
Admit Fear dentist”
Approach- DS 3.18 “The mere thought of ap-
related Fear proaching the dentist’s office
makes me nervous.
Interactions  Perceived DS4.19 “Ifeel like the dentist doesn't
with Dentists  Lack of really care about my fear or try
Empathy to comfort me!”
Vulnerability  OP 4.07 “Sitting in the dental chair,
in the Dental | feel exposed and helpless,
Chair which just increases my fear!

Physical
Reactions to
Dental
Procedures

Perceptions
and Fears of
Surgical and
Restorative
Procedures

Dental

Gender and
Environmental
Factors in
Dental Fear

Interactions
with Dentists

Fig. 1 Themes of dental fear identified from individuals with moderate to
high dental fear

temporal and causal aspects of this association in greater
detail”

Twenty patients with high dental fear scores were
selected, and their perceptions and lived experiences
were then explored through in-depth interviews, as
shown in Table 9. The items that contributed the most
to the variance in dental fear scores were investigated
through these interviews. Four themes were generated
from the qualitative content analysis as shown in Fig. 1.
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These themes were physical reactions to dental proce-
dures, perceptions and fears of surgical and restorative
procedures, and gender and environmental factors in
dental fear and interaction with dentists.

Physical reactions to dental procedures

Two categories were identified in the physical reactions
to dental procedures. These were the increased heart and
breathing rates that the patients experienced during den-
tal care. These physiological conditions can be attributed
to fear, apprehension, and anxiety associated with den-
tal procedures. Some patients even reported feeling of
impending doom when they sat in the dental chair.

These findings highlight the need for dentists to under-
stand dental fear before starting any dental procedure,
as stress can lead to life-threatening emergencies in the
dental office.

“I can feel my heart pounding in my chest as soon as I
sit in the dentist’s chair (DS 1.14).

“My breathing becomes erratic and shallow when I'm
undergoing a dental procedure: (OP 1.20).

Perceptions and fears of surgical and restorative
procedures

The two categories under this theme were existential
threat and procedures’ unpleasantness. Existential threat
refers to the fear of serious harm or even death stemming
from a dental procedure. Existential threats can be trig-
gered by past traumas, hearing of negative experiences
from others, being misinformed about dental procedures,
or having phobic reactions. The threat is often rooted in
a feeling of lack of control and vulnerability when seated
in the dental chair. This vulnerability, combined with the
proximity of the dentist during procedures and the inva-
sive nature of dental work, can create feelings of existen-
tial threat. It can also be exacerbated by the perception of
dental procedures as life-threatening, even if this percep-
tion is inaccurate or based on outdated information on
dental safety.

“I'm always scared that something might go terribly
wrong during the procedure (DS 2.16).

The unpleasantness of dental procedures revolves
around the discomfort and pain associated with dental
treatments. Many people fear the pain of injections or the
discomfort of having someone work in their mouth. This
fear might be triggered by past painful experiences, the
sight, sound, or sensation of the dental drill, or the mere
anticipation of pain, sometimes worse than the actual
sensation of pain itself. Moreover, the fear of poten-
tial side effects such as numbness, difficulty speaking or
eating, or drooling due to local anaesthesia can further
increase the perception of the unpleasantness of dental
procedures.
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“The noise of the drill, the smell of the clinic, every-
thing is just so unpleasant. (OP 2.06).

Gender and environmental factors in dental fear

Three categories were identified under this theme: female
admission of fear, male reluctance to admit fear and
approach-related fear.

In this study, women were generally more open and
willing to admit their fears and anxieties related to dental
procedures. Their dental fears are usually addressed with
ease by healthcare providers, seeking emotional support
and actively seeking reassurance.

“As a woman, 'm not ashamed to admit that I'm scared
of dental procedures. (DS 3.09).

Men, on the other hand, often exhibit a greater reluc-
tance to admit their fear or anxiety surrounding dental
procedures. Societal expectations of stoicism and the
pressure to appear tough can lead them to downplay or
suppress their dental anxieties, hindering their ability to
seek support and address their concerns effectively.

“I don’t really like admitting it, but I am terrified of the
dentist (OP 3.04).

Approach-related fear refers to the specific fear or
anxiety individuals experience when faced with the pros-
pect of approaching a dentist or dental environment. It
can stem from past traumatic experiences, anticipated
discomfort, fear of injections or dental instruments, and
a perceived loss of control. Addressing this fear requires
effective communication, patient education, and imple-
mentation of anxiety-reducing techniques in dental
practices.

“The mere thought of approaching the dentist’s office
makes me nervous. (DS 3.18).

Interaction with dentists

The two categories identified under the overarching
theme of interaction with dentists are perceived lack of
empathy and vulnerability in the dental chair. Feeling vul-
nerable while sitting in the dental chair may compound
these fears and anxieties, leading to avoidance behaviour
and poorer oral health. The vulnerability in the dental
chair is also a significant issue. The very nature of den-
tal treatment—lying prone in a chair while another per-
son performs procedures in one’s mouth—can inherently
feel invasive and uncomfortable. This vulnerability can
be amplified if the dentist appears rushed, dismissive, or
insensitive to the patient’s comfort and emotional state.

“Sitting in the dental chair, I feel exposed and helpless,
which just increases my fear! (OP 4.07).

Perceived lack of empathy from dentists can inten-
sify feelings of vulnerability and discomfort. If patients
feel their concerns, fears, or physical discomfort are not
acknowledged or addressed, it can lead to a breakdown
in communication and trust. Empathy in healthcare
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settings, including dentistry, involves understanding
and responding to the patient’s experience, emotions,
and perspective. If a patient feels that their dentist lacks
empathy, it can increase their fear and make them less
likely to seek care.

“I feel like the dentist doesn’t really care about my fear
or try to comfort me! (DS 4.19).

Therefore, promoting empathic communication and
managing patient vulnerability should be integral compo-
nents of dental care.

Discussion

To date, there are no reports of dental fear screening in
Pakistan using Kleinknecht’s Dental Fear Survey (DES).
Furthermore, studies on dental fear in Pakistan have not
delved into the varying levels of dental fear associated
with different types of dental procedures. Addressing
this gap, the current study set forth with specific objec-
tives: (1) To validate an Urdu translation of Kleinknecht’s
Dental Fear Survey (DFS), ensuring its relevance and reli-
ability for the local population; (2) To compare the DFS
scores among patients undergoing treatments across
various dental specialties, offering insights into potential
variations based on the type of treatment; (3) To identify
the DFS items that account for the most significant vari-
ance in the overall DFS scores, providing clarity on the
most influential factors; and (4) To conduct interviews
with individuals exhibiting moderate to high dental fear,
aiming to gain a deeper understanding of their percep-
tions of specific DFS items based on their personal expe-
riences. Through these objectives, we aimed to provide a
comprehensive perspective on dental fear in the Pakistani
context using the DFS.

The primary objective of this study was to validate an
Urdu translation of Kleinknecht’s Dental Fear Survey
(DES) for use in Pakistan, a region where no prior assess-
ments using the DFS had been reported. Our findings
confirm that the Urdu version of the DEFS is both reliable
and valid, making it a valuable tool for assessing dental
fear in Pakistani populations.

The translated version of the DFS demonstrated good
internal consistency, as indicated by a Cronbach’s alpha
of 0.82 for the complete survey. This is consistent with
the original DFS and other translated versions used in
various cultures, suggesting that the Urdu DEFS is as reli-
able as its counterparts. The subsections of the survey
also maintained satisfactory reliability, further confirm-
ing the consistency of responses across different aspects
of dental fear [19].

In terms of construct validity, the strong positive cor-
relations across questions in all three domains of the DFS
indicate that the translated items are effectively captur-
ing the essence of dental fear as intended. The correla-
tion values exceeding the critical value of 0.39 further
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emphasize the meaningfulness of these correlations. This
is consistent with the original DFS and other translated
versions used in various cultures, suggesting that the
Urdu DFS is as valid as its counterparts [19]. Such find-
ings are crucial because they underscore the survey’s
ability to distinguish between individuals with varying
degrees of dental fear based on their responses.

Comparatively, studies conducted in other regions
using the DFS have shown similar patterns of correla-
tions, suggesting that dental fears, regardless of cultural
or linguistic differences, have common underlying factors
[24-26]. However, it’s essential to acknowledge that cer-
tain fears might be more pronounced in specific cultures
due to unique cultural or societal influences.

In this study, female participants reported significantly
higher mean fear scores in all three domains compared
to their male counterparts. This aligns with previous
research suggesting that women are more likely to expe-
rience dental fear [27-30]. However, the reasons for these
gender differences in dental fear are unclear. Liddell
and Locker [31] proposed that differences in attitudes
towards pain and control among men and women could
explain this trend. Furthermore, studies by Eli et al. [32]
and Locker et al. [33] found that women tend to recall
more pain after dental treatment than men. Manoela TS
also identified a more excellent perception of pain stimu-
lation as a confounding factor in women [34]. These find-
ings may be attributed to social stereotypes about gender
role behaviour that persist today. However, it is impor-
tant to note that these results cannot be generalised as
Rowe and Moore [35] reported contradictory findings in
their study, suggesting that men may be more afraid of
dental treatment than women.

The mean scores of the respondents who received
oral surgical care were significantly higher in avoidance,
physiological arousal, and fear of specific stimuli. The
study was conducted in a public dental setting, where
departments have long waiting lists, high patient loads,
and burnt-out practitioners, leading to adverse patient
experiences. Therefore, seeing the dentist walk in and
approach the dental clinic can remind patients of past
negative experiences that could result in avoiding den-
tal care. Evidence shows that occupational stress among
physicians could adversely affect the patients’ care-seek-
ing attitude [36—-38].

In the literature, several cut-off points were used to
categorise subjects with no, low, and high dental fears
to determine the level and prevalence of dental fear. A
high cut-off point will lead to a low prevalence, while a
low cut-off point will increase prevalence. For ease of
comparison, previous studies [3, 17, 18] were used in this
study to classify respondents’ levels of fear. The fear level
was categorised as 20 (no fear), 21-40 (low fear), 41-79
(moderate fear), 80, and above (high fear). However,
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some other studies have a different classification of den-
tal fear based on their mean fear scores [2]. Hence, it is
essential to be cautious when comparing the results of
this study with other studies.

The practice of avoiding or delaying dental treatment
seems to be widespread worldwide. Notably, the respon-
dents in this study cancelled their appointments at a
lower rate, similar to Japanese or Malaysian populations
[2, 39]. The cultural similarities between Asian countries
can explain this finding. Like other Asian countries, Paki-
stanis have great respect for people in authority. Their
commitment to honouring appointments is strong once
they have been made [2, 40].

Furthermore, our study is conducted at a public sec-
tor hospital where most patients are of low socioeco-
nomic status and cannot afford to pay at private clinics.
Therefore, the lack of affordability, pain, and discomfort
prevent appointment cancellation. Similarly, evidence
shows that low-socioeconomic-status families visit a den-
tist more frequently due to pain or discomfort [10, 41].
Despite this, dental fear is strongly associated with avoid-
ance of dental care [42, 43].

The study population identified “breathing rate
increase” and “heartbeat faster” as the most common
physiological responses. Several studies have also rated
“heartbeat faster” as the most prominent [40, 44, 45].
However, few studies report muscle tenseness as the
most frequently reported symptom, followed by “heart-
beats faster” [2]. One possible explanation for this phe-
nomenon is that different populations and cultures may
respond differently to physiological reactions, since vari-
ous social groups and cultures accept and interpret den-
tal treatment differently. However, some general trends
can be observed regardless of culture or social norms.

Patients undergoing surgical and restorative proce-
dures may experience fear due to the physical arousal
caused by pre-operative surgical instruments and set-
up, which can serve as a specific stimulus for fear [28].
Dental fear produces a physiological response such as an
increase in heart rate (HR) and respiratory rate, as well
as an increase in blood pressure, which could cause a
hypertensive crisis in a hypertensive patient. Similarly, a
relationship has been found between dental fear, diastolic
blood pressure, and heart rate [46].

In terms of fear of specific fear stimuli, surgical motors,
handpieces, drills, dental syringes, and needles mostly
provoke fear, and lead to discomfort in patients [47]. A
substantial body of evidence suggests that seeing needles
and drills arouse pain and raise fear of unclean or unster-
ilised instruments [48]. Furthermore, for some patients,
visiting the dentist could lead to fear that dentists unnec-
essarily pull teeth, leading them to avoid dental care.

In this study, patients who received periodontal, orth-
odontic, and prosthodontic care reported lower mean



Taqi et al. BMIC Oral Health (2023) 23:884

scores in three domains than those who received restor-
ative and surgical care. Numerous studies have dem-
onstrated reduced levels of dental fear among patients
undergoing noninvasive dental treatments (not requiring
local anaesthesia and drills) [48]. Patients receiving treat-
ments from departments that typically provide noninva-
sive procedures (that do not require local anaesthesia or
drilling) may have a lower incidence of fear, which could
explain this phenomenon.

In the present study, despite the significant associations
between many factors and dental fear, approaching the
dentist’s office was a leading predictor. Approaching the
dentist’s office can trigger negative thoughts and beliefs
about dental procedures and associated discomfort or
anxiety, leading to dental fear, even in individuals who
have not previously had negative experiences with dental
procedures.

However, it is important to note that various etiological
factors may also contribute to the development of den-
tal fear and anxiety, and the exact cause may vary from
person to person [49]. For instance, an individual who
exhibits anxiety traits and has had a bad experience may
be more likely to experience dental fear when approach-
ing the dentist’s office. Furthermore, an interaction of all
the factors cannot be overlooked, and the concept that
Liddell and Locker summarised in their statement, “It
is impossible to say from this study whether the experi-
ences were, in fact, very traumatic, or whether the sub-
jects were more sensitive to them,* applies to the role of
approaching the dentist’s office as a leading predictor of
dental fear as well [50]. In other words, while approach-
ing the dentist’s office may be a leading predictor of den-
tal fear, other factors such as past experiences, beliefs,
seeing the dentist, needles and drills may also play a role
in developing dental fear.

The findings from the qualitative study highlight key
findings on dental fear and anxiety, categorized under
four major themes: physical reactions, perceptions and
fears of procedures, gender and environmental factors,
and interactions with dentists as shown in Fig. 1. Based
on the responses of patients, this study finds that den-
tal procedures often trigger acute stress reactions like
increased heart and breathing rates, aligning with exist-
ing literature. Patients often experience existential fears
and find dental procedures unpleasant, resonating with
research on “catastrophic thinking” and the sensory
aspects of dental fear. The study highlights gender-related
admission of fear; women are more likely to admit fear,
while men underreport it due to societal norms. The
environment, such as the dental office itself, can also trig-
ger anxiety. Patients often feel that dentists lack empa-
thy and feel vulnerable in the dental chair, which aligns
with research emphasizing the importance of patient-
dentist interactions in dental fear. The findings reinforce
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and expand upon existing research, suggesting the need
for multi-dimensional approaches in future studies and
interventions for dental fear and anxiety.

The quantitative and qualitative results of the study
complement each other in filling a significant gap in the
literature on dental fear in Pakistan. The quantitative
analysis, based on 273 participants, provides robust sta-
tistical data on the prevalence of dental fear, particularly
noting higher scores among females and those under-
going oral surgical treatment. It also validates the Urdu
translation of Kleinknecht’s Dental Fear Survey (DES) as
a reliable tool for this specific population, which had not
been previously studied. On the other hand, the qualita-
tive component, featuring in-depth interviews with 25
patients, adds nuanced insights into the lived experiences
and perceptions of those with moderate to high dental
fear. This qualitative data elucidates the elements con-
tributing to dental fear scores, enriching the statistical
findings with contextual understanding. Together, these
two methods offer a comprehensive view of dental fear,
enabling more effective strategies for dental care in the
region.

The combined qualitative and quantitative results
of this study serve to both strengthen and expand our
understanding of dental fear and anxiety in our popula-
tion. By integrating the findings with existing literature,
the study has enriched the academic discourse on dental
fear and provided healthcare practitioners with insights
that could potentially inform more empathetic and effec-
tive treatment methods.

Recommendations

The purpose of addressing dental fear issues is to improve
oral health and increase the use of dental care services.
In this mixed methods study, we have suggested specific
strategies for preventing the amplification of fears to pre-
vent barriers to future care.

Establishing dental fear clinics would also help alleviate
patients’ dental fear. The first visit to these clinics should
always be preventative, emphasising oral health promo-
tion. A fearful patient can receive emergency treatment
or preventive care in these clinics, making subsequent
dental treatments less painful and decreasing their anxi-
ety and fear [2]. The model of dental fear clinics can be
adopted from Netherland, where highly anxious dental
patients are treated with the aid of behavioural manage-
ment techniques, intravenous sedative agents and general
anaesthesia. The primary goal, besides lowering anxiety,
is to deliver needed restorative treatment [51].

Dentists can be instructed to pay close attention to
patients who refuse to admit their fear of dentistry. Fear
among patients can be reduced by having a calm and
relaxing conversation between the dentist and the patient
prior to treatment [30]. The conversation with the patient
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predicts their apprehension capacity and probable psy-
chological response to ongoing treatment [52].

Dentists should also use less embarrassing language to
encourage people to express and deal with dental fears
[27]. By doing so, they will better understand the con-
cerns of their patients, educate them, and reduce fear of
specific procedures. For example, “Your teeth are in ter-
rible shape. Have you been neglecting your oral hygiene?”
is an embarrassing language. On the other hand, using
language such as “It looks like there are some areas we
can work on. Let’s discuss a treatment plan” is less embar-
rassing. Another example of embarrassing language is
““Your dental hygiene is terrible. You need to take better
care of your teeth” However, same statement can be said
in this manner “Oral hygiene plays an important role.
Let’s work on improving your routine”.

Furthermore, if a dentist knows that a patient fears
needles or drill, strategies such as providing music or
removing or covering needles from sight can help reduce
patient fear. A second strategy involves opening sterile
dental instruments only when the patient is seated [47].
The purpose of this practice is to ensure that patients
are reassured of the cleanliness of the equipment and
that there is no risk of infectious diseases before they are
seated for their procedure.

Through the above techniques, the dentist can sen-
sitively address dental fear during dental treatment and
make patients more willing to seek dental care. There-
fore, dentists must receive enhanced training to address
patient fears and provide pain management and patient-
centred dental care [47].

Some limitations should be discussed. In any question-
naire survey, respondents might hide their true feelings
or underestimate their fears, anxieties, and unpleasant
feelings regarding dental care. However, to overcome this
issue, patients were asked to fill in responses while seated
in the dental chair before starting the clinical examina-
tion. The patients were also allowed to communicate in
detail about their dental fears during in-depth interviews.
It is essential to remember that this study comprises a
small sample of the urban population of a single teaching
hospital. It is impossible to generalise the results based
on such a small survey. However, the results of this study
can be applied to other teaching hospitals in Pakistan that
provide dental care to the urban population. In this study,
the Urdu translations of DFS showed acceptable internal
consistency and construct validity. Thus, these measures
appear to operate similarly in Urdu and other languages.
For research purposes on Pakistani populations, the DES
may be preferred due to its increased comprehensive-
ness. Moreover, fearful patients might appreciate the
DES since it includes items describing specific stimuli,
they find fear-provoking [2]. In addition, the study evalu-
ates dental fear among patients receiving different dental
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treatments. Additionally, the qualitative aspect of this
study, involving interviews with individuals exhibiting
moderate to high dental fear, offers a richer understand-
ing of the lived experiences associated with dental fear.
Further qualitative studies can delve deeper into personal
narratives, uncovering unique cultural or societal factors
contributing to dental fear in the region.

Conclusion

The Urdu translation of Kleinknecht’s Dental Fear Survey
is a reliable and valid instrument for assessing dental fear
in Pakistan based on the findings of this study. This tool
promises to aid dental professionals in understanding
and addressing dental fears more effectively, ultimately
improving dental care quality and patient experiences in
the region.

Patients perceive surgical and restorative procedures as
unpleasant and threatening; therefore, increasing signs of
fear may be observed. It was noted that “the heart beats
faster” and “the breathing rate increases” were the top
two physiological responses. Female were more likely
to admit to having strong fears than their male counter-
parts. Effective pain management strategies, distraction
techniques, and behavioural interventions can play a piv-
otal role in reducing dental fear and enhancing patients’
overall experience.

Acknowledgements
Not applicable.

Author contributions

JJ, AS, and ZA conceived the idea of study and experimental design and data
collection. SJAZ performed the interviews and qualitative data analysis. MT
performed data pretesting and statistical analysis. MT and SJAZ wrote the
paper. SJAZ revised the manuscript. All authors reviewed the paper, gave final
approval, and agreed to be accountable for all aspects of the work.

Funding
This study was self-funded by the authors. This study was not funded by any
agency in public, commercial or not-for-profit sectors.

Data Availability
The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

The study received ethical approval from the Institutional Review Board of
Dow University of Health Sciences (IRB-2374/DUHS/Approval/2022/716).
Informed consent was obtained from all subjects and/or their legal
guardian(s). All experiments were performed in accordance with relevant
guidelines and regulations (such as the Declaration of Helsinki).

Consent for publication
Not applicable.

Competing interests

The authors declare that there is potentially no conflict of interest related to
the article.

Received: 2 June 2023 / Accepted: 5 November 2023



Taqi et al. BMIC Oral Health

(2023) 23:884

Published online: 19 November 2023

References

1.

12.
13.

20.

22.

Smith TA, Heaton L. Fear of dental care: are we making any progress?

J Am Dent Assoc. 2003;134(8):1101-8. https://doi.org/10.14219/jada.
archive.2003.0326.

Hakim H, Razak IA. Dental fear among medical and dental undergraduates.
ScientificWorldJournal. 2014;2014:747508. doi: 10.1155/2014/747508. Epub
2014. PMID: 25386615; PMCID: PMC4216710.

Beaton L, Freeman R, Humphris G. Why are people afraid of the dentist?
Observations and explanations. Med Princ Pract. 2014;23:295-301. https://
doi.org/10.1159/000357223. Epub 2013 Dec 20. PMID: 24356305; PMCID:
PMC5586885.

Yildirim TT. Evaluating the relationship of Dental Fear with Dental Health
Status and Awareness. J Clin Diagn Res. 2016;10:2C105-9. https://doi.
0rg/10.7860/JCDR/2016/19303.8214. Epub 2016 Jul 1. PMID: 27630944;
PMCID: PMC5020232.

Armfield JM, Stewart JF, Spencer AJ. The vicious cycle of dental fear: exploring
the interplay between oral health, service utilization and dental fear. BMC
Oral Health. 2007;7:1. https://doi.org/10.1186/1472-6831-7-1. Published 2007
Jan 14.

Armfield JM. What goes around comes around: revisiting the hypothesized
vicious cycle of dental fear and avoidance. Community Dent Oral Epidemiol.
2013;41(3):279-87. https://doi.org/10.1111/cdoe.12005.

Eli I. Dental anxiety: a cause for possible misdiagnosis of tooth vitality. Int
Endod J. 1993,26:251-3. https://doi.org/10.1111/j.1365-2591.1993.tb00567 x.
PMID: 8225645.

Bedi R, McGrath C. Factors associated with dental anxiety among older
people in Britain. Gerodontology. 2000;17:97-103. https://doi.org/10.1111/
j.1741-2358.2000.00097 . PMID: 11813685.

Locker D. Measuring oral health: a conceptual framework. Community Dent
Health. 1988;5:3-18. PMID: 3285972.

Akram SJ, Yasmin R, Atif S, Rathore A, Anjum O, Arshad MB, Khaliq IH. Barriers
to the access of oral health care facilities among adults: an exploratory study
from Lahore. J Fatima Jinnah Med Univ. 2020;14:105-9.

Khan AA. Oral health in Pakistan. Ministry of Health, Govt. of Pakistan and
World Health Organization. 2003.

Khalil B. Dental Phobia Aquired in Childhood. J Pak Dent Assoc. 2017;26:6-9.
Noori S, Aasim S, Rehman A, Siddiqui A. Assessment of dental anxiety in pre
and post dental treatment. Pakistan J Med Dentistry. 2019,8:82-6.

Armish siraj H, Hussain U, Rehman S, Khan SB, Tarig A. Impact of education on
dental anxiety among the patients visiting public dental hospitals in Pakistan.
Saudi J Oral Dent Res. 2020;5:321-3.

Rehman K, Karim AA, Mohiuddin S, Zaidi AB. Psychometric assessment of
dental phobia and treatment deferral among undergraduate students of
health sciences: a cross sectional study. Khyber Med Univ J. 2020;30:12:216-0.
Bay EJ, Algase DL. Fear and anxiety: a simultaneous concept analysis. Nurs
Diagn. 1999;10:103-11. https://doi.org/10.1111/j.1744-618x.1999.tb00036 x.
PMID: 10595125.

Kleinknecht RA, Klepac RK, Alexander LD. Origins and characteristics of fear
of dentistry. J Am Dent Assoc. 1973;86:842-8. https://doi.org/10.14219/jada.
archive.1973.0165. PMID: 4511174,

Armfield JM. How do we measure dental fear and what are we measuring
anyway? Oral Health Prev Dent. 2010;8:107-15.

Oliveira MA, Vale MP, Bendo CB, Paiva SM, Serra-Negra JM. Dental fear survey:
a cross-sectional study evaluating the psychometric properties of the Brazil-
ian Portuguese version. The Scientific World Journal. 2014;2014.

Milgrom P, Newton JT, Boyle C, Heaton LJ, Donaldson N. The effects of dental
anxiety and irregular attendance on referral for dental treatment under
sedation within the National Health Service in London. Commun Dent Oral
Epidemiol. 2010;38:453-9.

Lopez-Jornet P, Camacho-Alonso F, Sanchez-Siles M. Assessment of general
pre and postoperative anxiety in patients undergoing tooth extraction: a
prospective study. Br J Oral Maxillofac Surg. 2014;52:18-23. doi: 10.1016/j.
bjoms.2013.01.004. Epub 2013 Jan 26. PMID: 23357053.

Kleinknecht RA, Thorndike RM, McGlynn FD, Harkavy J. Factor analysis of the
dental fear survey with cross-validation. J Am Dent Assoc. 1984;108:59-61.
https://doi.org/10.14219/jada.archive.1984.0193. PMID: 6582116.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

Page 13 of 14

Milgrom P, Kleinknecht RA, Elliott J, Liu HH, Teo CS. A cross-cultural cross
validation of the Dental Fear Survey in South East Asia. Behav Res Ther.
1990;28:227 - 33. https://doi.org/10.1016/0005-7967(90)90005-4. PMID:
2369405.

Firat D, Tunc EP, Sar V. Dental anxiety among adults in Turkey. J Contemp Dent
Pract. 2006;7(3):75-82.

Milgrom P, Kleinknecht RA, Elliott J, Liu HH, Teo CS. A cross-cultural cross
validation of the Dental Fear Survey in South East Asia. Behav Res Ther.
1990;28(3):227-33.

Liang H, Peng Z, Pan J, Tang Q, Wang P. Development and evaluation of
Chinese Version of Dental Fear Survey (DFS). J Sun Yat-Sen Univ (Med Sci).
2006;2. http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZSYK20060203 1.htm.
Accessed 10 Dec 2021.

Heft MW, Meng X, Bradley MM, Lang PJ. Gender differences in reported
dental fear and fear of dental pain. Community Dent Oral Epidemiol.
2007;35(6):421-8. https://doi.org/10.1111/j.1600-0528.2006.00344 x.
Lago-Méndez L, Diniz-Freitas M, Senra-Rivera C, Seoane-Pesqueira G,
Gandara-Rey JM, Garcia-Garcia A. Dental anxiety before removal of a third
molar and association with general trait anxiety. J Oral Maxillofac Surg.
2006;64(9):1404-8. https://doi.org/10.1016/j.joms.2006.05.030.

Malvania EA, Ajithkrishnan CG. Prevalence and socio-demographic correlates
of dental anxiety among a group of adult patients attending a dental institu-
tion in Vadodara city, Gujarat, India. Indian J Dent Res. 2011;22(1):179-80.

Xu JL, Xia R. Influence factors of dental anxiety in patients with impacted
third molar extractions and its correlation with postoperative pain: a prospec-
tive study. Med Oral Patol Oral Cir Bucal. 2020;25(6):e714-9. https://doi.
0rg/10.4317/medoral.23293.

Liddell A, Locker D. Gender and age differences in attitudes to dental pain
and dental control. Community Dent Oral Epidemiol. 1997;25:314-8.

Elil, Baht R, Kozlovsky A, Simon H. Effect of gender on acute pain prediction
and memory in periodontal Surgery. Eur J Oral Sci. 2000;108:99-103.

Locker D, Shapiro D, Liddell A. Negative dental experiences and their relation-
ship to dental anxiety. Community Dent Health. 1996;13:86-92.

Manoela TS, Dadalti, Antonio JL, Cunha, Thais GD, Souza BA, Silva, Ronir R,
Luiz. Patricia A Risso. Anxiety about dental treatment — a gender issue. Acta
Odontol Latinoam. 2021;34(2):195-200.

Rowe MM, Moore TA. Self-report measures of dental fear: gender differences.
Am J Health Behav. 1998 Jul.

Kay EJ, Lowe JC. A survey of stress levels, self-perceived health and health
related behaviours of UK. dental practitioners in 2005. Br Dent J. 2008;
204:E19. discussion 622-623.

Kim JY, Kam S, Kang YS, Cho YK, Lee SW, Jin DG, Ahn SG, Chun BY, Yeh MH.
Professional job perception, job stress and job satisfaction of westerm doc-
tors and oriental doctors practicing at local clinic. J Prev Med Public Health =
Yebang Uihakhoe Chi. 2004;37(1):44-50.

Inglehart MR, Lee AH, Koltuniak KG, Morton TA, Wheaton JM. Do Waiting
Times in Dental offices affect patient satisfaction and evaluations of patient-
provider relationships? A quasi-experimental study. J Dent Hyg. 2016;90:203~
11.PMID: 27340187.

Domoto P, Weinstein P, Kamo Y, Wohlers K, Fiset L, Tanaka A.“Dental

fear of Japanese residents in the United States " Anesthesia Progress.
1991,38(3):90-5.

Savithri N. Dental Fear and Caries Experience Amongest ante-natal mothers.
MCD, University Malaya; 2006.

Siddiqui TM, Wali A, Azimi M, Salehi T, Siddiqui SM. Socioeconomic status
and dental caries: exploring the relation in patients visiting dental teaching
hospital, Karachi. J Pak Dent Assoc. 2019,28:27-32. https://doi.org/10.25301/
JPDA281.27.

Hmud R. Dental anxiety: causes, Complications and management
approaches. J Minimum Intervention Dentistry. 2009;2:67-78.

Vika M, Skaret E, Raadal M, Ost LG, Kvale G. Fear of blood, injury, and injec-
tions, and its relationship to dental anxiety and probability of avoiding dental
treatment among 18-year-olds in Norway. Int J Pediatr Dent. 2008;18:163-9.
Mohamed N. Dental anxiety and fear among trainee school teachers in
Malacca [MCD thesis], University Malaya, Kuala Lumpur, Malaysia, 2001.

Ong A. Dental fear and Caries status among 16-year-old school-children
[MCD thesis], University of Malaya, 2002.

Fernandez-Aguilar J, Guillén I, Sanz MT, Jovani-Sancho M. Patient’s pre-
operative Dental anxiety is related to diastolic blood pressure and the need
for post-surgical Analgesia. Sci Rep. 2020;10:9170.

Siegel K, Schrimshaw EW, Kunzel C, Wolfson NH, Moon-Howard J, Moats HL,
Mitchell DA. Types of dental fear as barriers to dental care among African


https://doi.org/10.14219/jada.archive.2003.0326
https://doi.org/10.14219/jada.archive.2003.0326
https://doi.org/10.1159/000357223
https://doi.org/10.1159/000357223
https://doi.org/10.7860/JCDR/2016/19303.8214
https://doi.org/10.7860/JCDR/2016/19303.8214
https://doi.org/10.1186/1472-6831-7-1
https://doi.org/10.1111/cdoe.12005
https://doi.org/10.1111/j.1365-2591.1993.tb00567.x
https://doi.org/10.1111/j.1741-2358.2000.00097.x
https://doi.org/10.1111/j.1741-2358.2000.00097.x
https://doi.org/10.1111/j.1744-618x.1999.tb00036.x
https://doi.org/10.14219/jada.archive.1973.0165
https://doi.org/10.14219/jada.archive.1973.0165
https://doi.org/10.14219/jada.archive.1984.0193
https://doi.org/10.1016/0005-7967(90)90005-4
http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZSYK200602031.htm
https://doi.org/10.1111/j.1600-0528.2006.00344.x
https://doi.org/10.1016/j.joms.2006.05.030
https://doi.org/10.4317/medoral.23293
https://doi.org/10.4317/medoral.23293
https://doi.org/10.25301/JPDA.281.27
https://doi.org/10.25301/JPDA.281.27

Taqi et al. BMIC Oral Health (2023) 23:884 Page 14 of 14

American adults with oral health symptoms in Harlem. J Health Care Poor 51. Aartman IH, de Jongh A, Makkes PC, Hoogstraten J. Treatment modalities

Underserved. 2012;23:1294-309. https://doi.org/10.1353/hpu.2012.0088. in a dental fear clinic and the relation with general psychopathology and

PMID: 24212175; PMCID: PMC3859136. oral health variables. Br Dent J. 1999;186(9):467-71. https://doi.org/10.1038/
48. Gil-Abando G, Medina P, Signorini C, Casafas E, Navarrete N, Mufioz-Corcuera $j.bdj.4800142.

M. Assessment of Clinical parameters of Dental anxiety during noninvasive 52. Alkatheri AM, Albekairy AM. Does the patients edu-cational level and

treatments in Dentistry. Int J Environ Res Public Health. 2022;19:11141. previous counseling affect their medication knowledge? Annals of Thoracic
49, Murad MH, Ingle NA, Assery MK. Evaluating factors associated with fear and Medicine. 2013;8(2):105-8.

anxiety to dental treatment-A systematic review. J Family Med Prim Care.
2020;9(9):4530-5. https://doi.org/10.4103/jfmpc.jfmpc_607_20. . ,

50. Liddell A, Locker D. Changes in levels of dental anxiety as a func- quHSher s Note ) o o
tion of dental experience. Behav Modif. 2000,24(1):57-68. https://doi. Springer Nature remains neutral with regard to jurisdictional claims in
0rg/10.1177/0145445500241003. published maps and institutional affiliations.


https://doi.org/10.1353/hpu.2012.0088
https://doi.org/10.4103/jfmpc.jfmpc_607_20
https://doi.org/10.1177/0145445500241003
https://doi.org/10.1177/0145445500241003
https://doi.org/10.1038/sj.bdj.4800142
https://doi.org/10.1038/sj.bdj.4800142

	﻿Patient perceptions and experiences of dental fear of different dental specialties: a mixed-method study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and setting
	﻿Study instrument
	﻿Questionnaire validation
	﻿Data analysis
	﻿Quantitative analysis
	﻿Qualitative analysis


	﻿Results
	﻿Validation of the urdu translation of Kleinknecht’s dental fear survey
	﻿Comparison of DFS scores across dental specialties
	﻿Identifying key DFS items influencing overall scores


	﻿Physical reactions to dental procedures
	﻿Perceptions and fears of surgical and restorative procedures
	﻿Gender and environmental factors in dental fear
	﻿Interaction with dentists
	﻿Discussion
	﻿Recommendations

	﻿Conclusion
	﻿References


