Evaluation of treatment related fear using a newly developed fear scale
for children: “Fear assessment picture scale” and its association with
physiological response
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Abstract

Introduction: Dental treatment is usually a poignant phenomenon for children. Projective scales are preferred over psychometric
scales to recognize it, and to obtain the self-report from children. Aims: The aims were to evaluate treatment related fear using
a newly developed fear scale for children, fear assessment picture scale (FAPS), and anxiety with colored version of modified
facial affective scale (MFAS) - three faces along with physiologic responses (pulse rate and oxygen saturation) obtained by pulse
oximeter before and during pulpectomy procedure. Settings and Design: Total, 60 children of age 6—8 years who were visiting
the dental hospital for the first time and needed pulpectomy treatment were selected. Children selected were of sound physical,
physiological, and mental condition. Two projective scales were used; one to assess fear - FAPS and to assess anxiety — colored
version of MFAS - three faces. These were co-related with the physiological responses (oxygen saturation and pulse rate) of
children obtained by pulse oximeter before and during the pulpectomy procedure. Statistical Analysis Used: Shapiro—Wilk
test, McNemar’s test, Wilcoxon signed ranks test, Kruskal-Wallis test, Mann—Whitney test were applied in the study. Results:
The physiological responses showed association with FAPS and MFAS though not significant. However, oxygen saturation with
MFAS showed a significant change between “no anxiety” and “some anxiety” as quantified by Kruskal-Wallis test value 6.287,
P =0.043 (<0.05) before pulpectomy procedure. Conclusions: The FAPS can prove to be a pragmatic tool in spotting the fear
among young children. This test is easy and fast to apply on children and reduces the chair-side time.
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Introduction

Fear is an unpleasant emotional state consisting of
psychological and psychophysiological changes in response
to real external threat or danger.!'l Anxiety is an emotion
similar to fear but arising without any objective source of
danger. The fear and anxiety in children during the dental
visit could not only affect the quality of the outcome of
treatment but also the attitude of a child toward the dental
profession.
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Assessment of fear and anxiety involves numerous difficulties
regarding technique and result interpretation.? Fear and
anxiety being subjective components, it is advisable to
obtain the response through child’s own perception, which,
however, is not an easy task.! The projective scales can aid
in recognizing this emotion in children. The information
obtained can help the dentist to adopt a proper behavior
management technique and to gain consent from parents
to apply it, as well.

Fear and anxiety bring about the physiological change
in body such as increase in perspiration, breathing rate,
blood pressure, heart rate, and pulse rate, which is
primarily due to release of stress hormones in the blood
such as cortisol, adrenaline, and nor-epinephrine. To
record these physiological changes, pulse oximeter, a
noninvasive technique is widely used in dentistry. It helps
in real-time recording of physiological parameters such as
blood pressure, pulse rate, oxygen saturation, and body
temperature.

Thus, the aim of the present study was to evaluate the
treatment related fear using newly developed fear scale for
children fear assessment picture scale (FAPS) and anxiety
using colored version of modified facial affective scale (MFAS)
- three faces along with physiologic responses (pulse rate and
oxygen saturation) obtained by pulse oximeter before and
during pulpectomy procedure.
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Subjects and Methods

This was an observational cross-sectional study conducted
among 60 children of age group between 6 and 8 years who
visited Department of Pedodontics and Preventive Dentistry,
Peoples College of Dental Sciences and Research Centre, Bhopal.
Ethical clearance was obtained from the Institutional Ethical
Committee of People’s University, Bhopal, Madhya Pradesh.

Inclusion criteria were:

e Children aged 6-8 years

* It was necessarily the child’s first visit to dental hospital

e  Children with sound physical, psychological, and mental
condition.

Exclusion criteria:

e  Children with previous dental experience

e Children with psychological or cognitive disorders

e Children with systemic disease that have an effect on
normal physiology.

The selected children were rated with Frankl’s behavior
rating scaleP! to monitor the child’s behavior at the time of
oral examination.

Thereafter following assessments were done:

* To assess fear - FAPS [Figure 1]

* To assess anxiety-Colored Version of three faces - MFAS
[Figure 2]

* To assess physiological response — pulse oximeter was
used to record the pulse rate and oxygen saturation.

NOT FEARFUL FEARFUL

Figure 1: Fear assessment picture scale for girls and boys

The FAPS was designed by taking a part of Klingberg’s children
dental fear picture test (CDFP) pointing picture,” and the
images were drawn in frontal aspects so that the expressions
can be seen. A girl or a boy cartoon in the dental chair was
drawn both these figures were paired with “not fearful”
and “fearful” facial expression. In “not fearful” cartoon the
expressions were calm, and relaxed while in “fearful” there
was change in expressions such as increased eye white area
and facial grimace.

FAS visual scale could be used to evaluate the degree of child
anxiety quickly and reliably.”! So, the MFAS- three faces was
drawn, colored and was digitalized for this study.

Children were assessed two times in the study

First before, pulpectomy procedure, in which, child who
visited the dental hospital for the first time, and underwent
oral examination with mouth mirror and probe. Appointment
for pulpectomy procedure was given for the next day.
Second, on the appointment day for pulpectomy procedure,
assessments were done during the biomechanical preparation
stage.

When the child was seated on the dental chair, his/her index
finger was plugged with pulse oximeter leads. Then the child
was asked the question “how do you feel to visit a dentist
for oral examination?” The child had to answer the above
question by pointing to the Colored Version of MFAS. Then
the child was asked “what do you feel when a dentist checks
your oral cavity with instruments?” This time the child was
made to answer by pointing on FAPS. The physiological
statistics were recorded on pulse oximeter alongside the
above tests. Later, during pulpectomy phase the same
questions were reframed and asked as “how do you feel to
visit a dentist again?” and “what feeling did you have when
the dentist gave your local anesthesia and used air-rotor on
your tooth?”

The response of child on projective scales (FAPS and MFAS)
and reading of pulse rate and oxygen saturation were
recorded, and statistical analysis was done.

Statistical analysis
Shapiro-Wilk test showed that data were not normally
distributed hence nonparametric tests namely McNemar’s

L)
S5 &\ & r

(e} ~

Figure 2: Colored Version of Modified Facial Affective Scale
— three faces: 1. No Anxiety; 2. Some Anxiety; 3. Very High
Anxiety
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test, Wilcoxon signed ranks test, Mann—Whitney U-test, and
Kruskal-Wallis test were applied for further data analysis.
P < 0.05 was considered statistically significant. Data analysis
was done using Statistical Package for Social Sciences (SPSS)
v. 21.0. (IBM Corporation, 1 New Orchard Road, Armonk,
New York 10504-1722, United States) for Windows.

Results

The demographic distribution of study population is
presented in Table 1. The mean age of study population was
7.12 = 0.98 year.

Distribution of study population according to Frankl’s
behavior rating scale versus projective scales (FAPS and MFAS)
is presented in Table 2.

Distribution of study population according to projective
scales (FAPS and MFAS), before and during pulpectomy
procedure is presented in Graph 1. With FAPS, the
distribution was uniform for “fearful” and “not fearful” in both
phases (McNemar's test P = 1.000 [>0.05], NS). However,
with MFAS the percentage of children with “no anxiety”
before pulpectomy procedure was 25%, which increased to
55% during pulpectomy phase (Wilcoxon signed ranks test
Z = —1.213P = 0.225 [>0.05], NS).

While comparing the pulse rate and oxygen saturation for
different fear scores with FAPS before and during pulpectomy
procedure is presented in Graph 2. The result were not
statistically significant with Mann-Whitey U-test, for pulse

Table 1: The demographic distribution of study
population according to age, mean age of study
population was 7.12+0.98 year

Age groups Gender (n (%)) Total n

(years) Male Female (%)

6 12 (36.4) 12 (44.4) 24 (40.0)

7 03 (9.1) 00 (0.0) 03 (5.0)

8 18 (54.5) 15 (55.6) 33 (55.0)

Total 33 27 60
(100.0) (100.0) (100.0)

rate before pulpectomy procedure P = 0.48 (>0.05), oxygen
saturation P = 0.063 (>0.05), and during pulpectomy for
pulse rate P = 0.063 (>0.05), oxygen saturation = 0.218
(>0.05). However, the changes were observed as in a
fearful child the pulse rate increased and oxygen saturation
decreased from baseline.

Comparison of pulse rate according to MFAS before and
during pulpectomy procedure were also not significant
with Kruskal-Wallis ANOVA test, test value = 4.288,
P = 0.117 (>0.05) NS) before pulpectomy procedure, and
test value = 5.140, P = 0.077 (>0.05) NS during pulpectomy
procedure is presented in Table 3.

The oxygen saturation with MFAS showed significant change
between “no anxiety” and “some anxiety” with Kruskal-Wallis
test value = 6.287, P = 0.043 (<0.05) significant difference,
before pulpectomy procedure. No difference between
different anxiety levels for oxygen saturation during
pulpectomy procedure P = 0.529 (>0.05) not significant is
presented in Table 4.

Discussion

In literature, for assessment of fear and anxiety various scales
have been documented. Questionnaires or psychometric
scales such as children’s fear survey schedule - dental subscale
(Cuthbert and Melamed 1982), dominic questionnaire
(Valla et al., 1994), koala fear questionnaire (Muris el al., 2003),
etc., are beyond the cognitive skill of small children hence
proxy is required. Quiles and Pedroche (2000) stated that the
evaluation test must be attractive to child.”! With the help of
projective scale, a child can self-report their anxiety and fear
for dental situation nonverbally. Various projective scales have
been developed in past to assess fear and anxiety in children
like Venham picture test by Venham 1979, for children and
Adolescents (PICA) by Ernst et al., 1994, pictorial anxiety test
by Dubi and Schneider 2009, facial image scale, Buchanan
and Niven 2002, CDFP by Klingberg 1995.7% These scales
may be subjected to misinterpretation unless utilized by
dentists who are skilled and knowledgeable in their usage.
Furthermore, they are too lengthy to be conducted and may
take up to 45-60 min.*”# Looking into the drawbacks of

Table 2: Distribution of study population according to Frankl’s behavior rating scale versus projective scales (FAPS and

MFAS)

Before pulpectomy (%)

During pulpectomy (%)

Before pulpectomy During pulpectomy

Frankel’s behavior rating (%) (%)

scale an:‘l(i(:ety asn?(rire]tey v:r?),(ir:t?/h an:i(:ety asn())(ri::y v:r?)’(it;it?/h Fearful Not fearful Fearful Not fearful
Definitely positive (++) n=0 0 0 0 0 0 0 0 0 0 0
Positive (+) n=27 44.44 44.44 11.11 77.77 22.22 0 44.4 55.5 222 77.77
Negative (=) n=30 10 80 10 40 40 20 50 50 70 30
Definitely negative (——) n=3 0 100 0 0 0 100 100 0 100 0

FAPS: Fear assessment picture scale; MFAS: Modified facial affective scale

329

Contemporary Clinical Dentistry | Jul-Sep 2015 | Vol 6 | Issue 3



Tiwari, et al.: Fear assessment picture scale

these scales there is need of a new projective scale that is
easy to apply and give results quickly without tiring the child
and dentist. FAPS has been developed keeping the children’s
cognitive skill, their parents’ socioeconomic and educational
status in mind.

Original nine face facial affective scale was designed by
McGrath et al. (1996) to evaluate pain and discomfort
(emotional distress) in children.” Quiles et al., (2013) confirm
the usefulness of three face scale in detecting anxiety in
lower age group children. Therefore to assess anxiety, three
faces MFAS has been modified to colored version to make it
attractive for children. The FAPS is used parallel with Colored
Version of MFAS so that fear and anxiety can be assessed
simultaneously.

m Before Pulpectomy ~ m During Pulpectomy

704

o S = S

Percentage of study population

o

Totally, 6-8 years of age group (middle childhood), are
crucial as child establish a sense of identity, cognitive skills,
personality, and motivation.”’ To measure the magnitudes
such as the comparison, classification, correspondence, and
seriation the child uses his cognitive skill to distinguish
between different scores (expression) of projective scale."!
The child should be psychologically developed to have the
ability to identify the emotion and measure it correctly.'"”!

This has been observed during this study that children
with Frankl’s positive rating who were fearful and anxious
before pulpectomy procedure turned to “not fearful” and
their anxiety decreased during pulpectomy procedure as
these children had the willingness to adapt to the dental
situation.” Moreover, children with Frankl’s negative and
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Graph 1: Distribution of study population according to projective
scales (fear assessment picture scale and modified facial
affective scale), before and during pulpectomy procedure

Graph 2: The pulse rate and oxygen saturation for different fear
scores with fear assessment picture scale before and during

pulpectomy procedure

Table 3: Comparison of pulse rate according to MFAS before and during pulpectomy procedure

MFAS

Pulse rate MeantSD

Kruskal-Wallis ANOVA test

Mann-Whitney
U-test (significant
results)

No anxiety Some anxiety Very high anxiety
Before pulpectomy 99.4048.98 109.23+11.25 101.25+1.77 Test value=4.288 Not applicable
P=0.117 (>0.05) not significant
During pulpectomy 102.5418.44 111.83+6.82 121.83+19.81 Test value=5.140 Not applicable

P=0.077 (>0.05) not significant

MFAS: Modified facial affective scale; SD: Standard deviation

Table 4: Comparison of oxygen saturation with MFAS before and during pulpectomy procedure

MFAS (anxiety scale)

Mann-Whitney

Oxygen Mean+SD Kruskal-Wallis ANOVA test U-test (significant
saturation results)
No anxiety = Some anxiety  Very high anxiety
Before pulpectomy  97.40+0.89 94.92+2.02 95.50+0.71 Test value=6.287 No anxiety and
P=0.043 (<0.05) significant difference ~ some anxiety
During pulpectomy  96.36+1.36 95.67+2.58 93.33+4.04 Test value=1.273 Not applicable

P=0.529 (>0.05) significant difference

MFAS: Modified facial affective scale; SD: Standard deviation
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definitely negative rating shows more fear and anxiety level
during pulpectomy procedure, this might be due to their
reluctant behavior toward the treatment procedure.

In the present study, the distribution of study population
according to FAPS (fear) shows the equal distribution in the
“fearful” and “not fearful” categories in both, before and
during pulpectomy procedure. This might have occurred
due to the presence of different fear stimuli at two different
treatment phases. While according to modified FAS (anxiety),
before pulpectomy procedure only 25% reported “no anxiety,”
that increased to 55% during pulpectomy and 65% “some
anxiety” who are borderline case reduced to 30% and 10%
“very high anxiety” increased to 15%. Overall the anxiety
seems to be decreased in children after visiting dentist due
to familiarization to the dental situation.”” and these results
also confirmed by Dedeepya et al., Venham and Gaulin-Kremer,
Howitt and Stricker.**'"l Although the results for FAPS were
not significantly associated with pulse rate, and oxygen
saturation levels but pulse rate was increased in “fearful”
children from their baseline and oxygen saturation decreased
due to increased stress hormones in the blood.

Before pulpectomy procedure, the oxygen saturation level
showed a significant difference between “no anxiety” and
“some anxiety.” Oxygen saturation was decreased in “some
anxiety” but raised in “very high anxiety” this might have
occurred due to hyperventilation in these children as high
anxiety may cause an increase in respiration rate.'? In contrary
to this oxygen saturation was low in “very high anxiety” children
during pulpectomy procedure as these children were under
local anesthetic at this phase and local anesthesia may decrease
the oxygen saturation level.™ In previous studies, Rayen et al.
in 2006, Shindova and Belcheva in 2013, Dedeepya et al. in
2013%1+1510, Saturation remained unaltered, and no significant
changes were seen. This is due the different study design.

Conclusion

FAPS can prove to be a pragmatic tool in spotting the fear
among young children. This test is easy to apply on children
and does not take much time of child and dentist both. The
dentist then can appoint propitious behavior management
technique. The regular use of this aid needs to be enhanced
and refined. The future study might investigate the extension
of FAPS on larger population including lower age group and
children with special health care need and its application on
other treatment modalities.
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