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sustained and elevated levels of children’s dental anxiety.

dental clinics.

measured.

Background: Anxiety and fear of dental treatment in children have been recognized as sources of serious health
problems. Parents are known to subtly transmit feelings of fear and anxiety to their children Commonly which has
influence on children’s dental anxiety are maintenance of general health of the child, past dental history, oral hygiene
practices and attitudes in the family towards oral health and high dental anxiety of parents, all of these contributed to

Aim: This study was undertaken to evaluate the influence of parental anxiety on their children during their visit to

Objective: To determine the relationship between parental anxiety level and that of a child.

Methods: A short clinical study was performed to assess the influence of parental anxiety on their children during
their visit to dental clinics. Twenty subjects were randomly selected and their parents were given the Modified Dental
Anxiety Scale Questionnaire (MDAS) and their physiologic parameters were measured during each visit. Similarly,

the children’s responses were analyzed using the Facial Image Scale (FIS) and their physiologic parameters were

Results: The values show a positive correlation (P < 0.05) between the scores (MDAS and FIS) and physiologic param-
eters (blood pressure and heart rate) of parents and their children.

Conclusion: The dental anxiety levels in parents influence the anxiety levels in children.
Keywords: Parental anxiety, Facial Imaging Scale, Modified Dental Anxiety Scale

Background

Dental anxiety is defined as an abnormal fear of visiting
the dentist for preventive care or therapy and unwar-
ranted anxiety over dental procedures (McNeil et al.
2011). The reported incidence and prevalence of unavoid-
able dental anxiety in children during their visits to dental
operatory is found to be in the range of 5-33% (Chhabra
et al. 2012). Dental fear and behavior are likely to have
multifactorial origins which can be broadly classified into
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personal, environmental, or situational factors (Chhabra
et al. 2012). Knowledge on the origin of dental fear and
uncooperative behavior in a child patient thus help the
pediatric dentist to plan appropriate behavior manage-
ment and treatment strategies (Berge et al. 2001). This
prevalence of childhood dental anxiety have shown to
have detrimental effects on child’s quality of life spanning
from short term health hazards such as persistant avoid-
ance of receiving dental care thereby increasing the inci-
dence of caries and profounding prevalence of untreated
dental infections. The long term health effects include
that these children exhibiting such severe dental anxi-
ety refrains from being a cooperative dental patient as an
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adult, an adult who neglects his dental hygiene and status
or an adult who consistently avoids being treated by the
dentist inspite of suffering unwanted side effects of den-
tal decay thus resulting in individuals quality of life both
personally and socially (Coxon et al. 2019). Identifying
anxiety in children at the earliest possible age is essen-
tial and helpful to select methods of behaviour manage-
ment. Dental anxiety possess a multifactorial etiology.
Commonly associated factors which has an undoubtful
influence on children’s dental anxiety are socioeconomic
status of the family, maintenance of general health and
wellbeing of the child, past dental history, oral hygience
practices and attitudes sustaining in the family towards
oral health and high dental anxiety of parents, all of these
contributed to sustained and elevated levels of children’s
dental anxiety (Soares et al. 2020).

Both dental anxiety and fear evoke physical, cogni-
tive, emotional, and behavioral responses in an individ-
ual which is a frequently encountered problem in dental
offices (Soares et al. 2020). Parent’s dental fear, especially
the mother’s, has been shown to have a significant impact
on children’s dental fear and behavior (Soares et al. 2020).
Parents play an important role in ascertaining the dental
behavior of a child patient, and it is for this reason that
the role of the parent in dental fear always remains as a
topic of interest to pediatric dentists (D’Alessandro et al.
2015). Presence of parents might be active or passive dur-
ing dental treatment Involvement of parents as a passive
yet silent helper can provide a calm and relaxing environ-
ment without unnecessary interference during dental
treatment. Adequate parental education and awareness
regarding the beneficial aspects of receiving dental treat-
ment, as well as their recommended active participa-
tion will act as an adjunct in establishing good rapport
between the child and the dentist (Afshar et al. 2011).

Evidence-supported techniques such as Tell Show Do,
distraction techniques should be adapted to meet the
needs and aid in effective communication with dentally
anxious children. However, delivery of these interven-
tions needs to be financially available to every patient
which can be carried out in a cost effective way in rou-
tine dental practice. All available members of dental
profession must be aware of child’s and parents percep-
tions of dental fear and anxiety and their attitude towards
receiving dental treatment in order to meet their advis-
able needs and provide quality care in an effective man-
ner that is comforting and reduces anxiety of both the
parents as well as the child. Evaluating a child’s level of
dental fear and anxiety before commencing the actual
dental treatment can thus help in reducing the associ-
ated behavior management problems (Afshar et al. 2011).
Efforts should therefore continue to be directed towards
the development and validation of suitable instruments
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for the detection of dental anxiety in children. In light of
multifactorial origins, pediatric dental fear and anxiety
can be well prevented and intercepted through controlled
and coordinated efforts of dentists, dental auxiliaries,
pediatric patients, and their parents respectively during
the treatment procedures. A well designed adaptation
of combined behaviour management techniques and
approaches before, during, and after the dental visit will
contribute to a pleasant dental environment to the child.
Prompt and successful management of dental fear and
anxiety paves the road to satisfactory clinical outcome
and better oral health, apart from this it also instills con-
fidence and positive attitude in pediatric patients towards
receiving dental treatment thereby creating and instill-
ing an enlightening positive approach (Farhat-McHayleh
et al. 2009).

Aim of the study
To evaluate the influence of parental anxiety on their
children during their visit to dental clinics.

Objective of the study
To determine the relationship between parental anxiety
level and that of the child patient.

To determine the physiological variations in children
and parents during their initial visit and how it changes
in subsequent visits.

Methodology

The present study was conducted at the Department of
Pedodontics and Preventive Dentistry, Palakkad, Kerala,
India.

Selection of cases inclusion criteria

+ Children both male and female of 6—12 years of age.

+ Children visiting the dentist for the first time.

+ Children visiting the department with their parents.

+ Children with definite indications of oral prophylaxis,
restorations, and extractions thereby necessitating a
minimum of two dental visits.

Exclusion criteria

+ Children with a known congenital anomaly, develop-
mental, and/or systemic disorders.

+ Children with a history of prolonged illness.

+ Children who had a previous history of dental treat-
ment.
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Methods

First visit

Hundred children of 6—12 years old and their accompany-
ing parents were randomly selected from patients visiting
the outpatient facility in the Department of Pedodontics
and Preventive Dentistry, Palakkad, Kerala, India as per
the inclusion criteria. Of these 100 children 50 were boys
and 50 were girls. Depending on their age the children
were considered to belong to single group of 6—12years.
Hence to create a brief patient profile child’s sex, age,
socioeconomic status and chief complaint (Table 1) were

Table 1 Patient profile
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considered. Details of the procedure were explained to
the parents and consent was obtained. All the children
selected had to undergo minimum of two dental visits.
These children were advised to undergo either restora-
tion or scaling depending on their treatment needs dur-
ing their subsequent visit. Initially the parents parameter
namely blood pressure and heart were recorded by using
sphygmomanometer and pulse oximeter respectively
at two instances (1) Prior to child’s oral examination,
(2) After child’s oral examination and they were subse-
quently given MDAS (Fig. 1) score cards to mark their
responses in their first visit with their child to the den-
tal clinic (Figs. 2, 3). Similarly the child’s responses were
recorded by measuring their blood pressure and heart
rate by sphygmomanometer and pulse oximeter at two

Sex gg;é% instances (1) Prior to child’s oral examination, (2) After
Age 6-12 years child’s oral examination. Following which the children

Lower middle class-40
Lower class-60

Socioeconomic status

were given FIS score cards to record their responses on
their first visit to dental clinic (Figs. 4, 5). From the above

Chief complaint Pain-40 children, 40 were decided to undergo extraction proce-
éwe”iﬂg(’fo dure due to grossly decayed unrestorable primary teeth,
ecay-

CAN YOU TELL US HOW ANXIOUS YOU GET, IF AT ALL, WITH YOUR DENTAL VISIT ?

PLEASE INDICATE BY INSERTING ‘X' IN THE APPROPRIATE BOX

If you went to your Dentist for TREATMENT TOMORROW, how would you feel ?

Very

Not Shightly Fairty Extremely
Anxious (1 Anxious O Anxious (] Anxious [ Anxlous [

2. If you were sitting In the WAITING ROOM (waiting for treatment), how would you feel ?
Not Slightly Fairy Very Extremely
Anxlous [ Anxlous O Anxlous [J Anxlous [ Anxious [
3. If you were about to have a TOOTH DRILLED, how would you feel ?
Sligh Fairty Very Extremely
Anxtous [ Anx;'gus O Anxious (] Anxious [J Anxlous [
4. If you were about to have your TEETH SCALED AND POLISHED, how would you feel ?
Not Slightly Fairly Very Extremely
Anxious (] Anxlous O Anxious (] Anxtous [J Anxious [
5. If you were about to have a LOCAL ANAESTHETIC INJECTION in your gum, above an
upper back tooth, how would you feel ?
Not Siightly Fairty Very Exfrermely
Anxious [1 Anxious O Anxtous [] Anxious (] Anxlous [

Fig. 1 Modified Dental Anxiety Scale (Farhat-McHayleh et al. 2009)
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Fig.3 Parents responding to MDAS questionnaire

Fan

/
Fig. 4 Child’s parameters recorded

Fig. 5 Child marking responses in FIS card

40 were subjected to undergo conventional restorations
and 20 of them to undergo oral prophylaxis.

The Modified Dental Anxiety Scorecard (MDAS)
consists of series of five questions with options ranging
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Table 2 Interpretation of MDAS Scores (Humphris et al. 1995)
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Table 3 Interpretation of FIS scores (Buchanan and Niven xxxx)

Not anxious =1, slightly anxious =2, fairly anxious = 3, very anxious =4,
extremely anxious =5

0-5 (not anxious)

6-10 (low anxiety)

11-14 (moderate anxiety)
15-18 (high anxiety)

19-25 (extreme anxiety/phobic)

from “Not Anxious” to “Extremely Anxious” which is
scores according from 0 to 25 (Table 2) depending on
the responses. The Facial Image Scale (FIS) (Fig. 6) com-
prises a row of five faces ranging from very happy to very
unhappy. The children were asked to point at which face
they felt most like at that moment.

The scale is scored by giving a value of one to the most
positive affect face and five to the most negative affect
face (Table 3). Comparative evaluation of parameters of
parents and children were assessed during the first visit
(Table 4). Similar to the present study, many studies
have used facial images to assess feelings in the pediatric
patient group.

Second visit

During the second visit, the parent’s vital parameters
(blood pressure and heart rate) were measured before
and after subjecting their children to treatment proce-
dures by using sphygmomanometer and pulse oximeter
(Table 5). The parents were then given the MDAS ques-
tionnaire to mark their responses following their child’s
treatment.

The children’s vital parameters (blood pressure and
heart rate) were measured before the treatment proce-
dure and after treatment procedure by using a sphyg-
momanometer and pulse oximeter (Table 6). The
children were then given the FIS scale after the comple-
tion of treatment and asked to mark their response.

1=No anxiety (score 1)

2 =Low anxiety (score 2)

3 =Moderate anxiety (score 3)
4=High anxiety (scores 4)
5=Very high anxiety (score 5)

Statistical analysis

The data were entered into a computer using Statistical
Package for Social Sciences (SPSS) version 22.0 (Chicago,
IL, USA).Pearson’s Correlation Coefficient was used to
establish a correlation between the physiologic param-
eters (blood pressure and heart rate), along with anxiety
scores of parents and children during subsequent visits to
the dental clinic. A P-value equal or less than 0.05 was
considered as statistically significant.

Results first visit

Interpretation

Statistical Analysis was done using Pearson’s Correlation
coefficient which showed a positive correlation between
the parameters of parents and children (Table 7). The P
Value is 0.001, and the result is significant at P < 0.05.

Second visit

Interpretation

Statistical Analysis was done using Pearson’s Correla-
tion coefficient which showed a positive correlation
between the parameters of parents and children with
respect to blood pressure rates and heart rate recorded
during both visits. The P value is 0.001, and the result
is significant at P < 0.05.The above values depict the
fact that parameters of children and parents who were
subjected to extraction procedures is found to increase
subsequently which highlights the fact of general fear
pertaining among parents regarding extraction proce-
dures which is gradually reflected on the child’s physi-
ologic parameters as well. There also exists subsequent
correlation between FIS scores of children and MDAS

Fig. 6 Facial Image Scale Scorecard (Giri et al. 2017)

® © ® © ®© © ¢ ©
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Table 4 Comparative evaluation of parameters of parents and children during the first visit

Parameters Parent’s mean before child’s Parent’s mean after child’s Children’s mean before Children’s mean
examination examination examination after examination

Systolic BP 124 124 106 100

Diastolic BP 82 80 68 66

Heart rate 73 72 106 100

MDAS I 1M

FIS 3 2

The Pvalue is < 0.001. The result is significant at P < 0 .05

Table 5 Comparative evaluation of parameters of parents before and after treatment procedures

Parameters Before extraction After extraction Before restoration After restoration Before scaling After
(n=40) (n=40) (n=40) (n=40) (n=20) scaling
(n=20)
Systolic BP 130 120 128 124 120 120
Diastolic BP 90 82 84 80 80 80
Heart Rate 82 74 74 72 72 72
Pvalue <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Table 6 Comparative evaluation of parameters of children before and after treatment procedures
Parameters Before extraction After extraction Before restoration After restoration Before scaling After
(n=40) (n=40) (n=40) (n=40) (n=20) scaling
(n = 20)
Systolic BP 106 102 104 100 100 100
Diastolic BP 68 64 68 66 66 66
Heart Rate 106 102 104 100 100 100
Pvalue <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Table 7 Pearson’s correlation coefficient evaluation of every

parameters
Parameters First dental visit (r) Second dental P

visit (r)
MDAS-FSI 0.455431 0.355467 <0.0001
Systolic P-C 0.713987 0.2374981 <0.0001
Diastolic P-C 0.081208 0.0266861 <0.0001
Heart rate P-C 0.270408 0.194365 <0.0001

scores of parents depicting their acceptance of treat-
ment level during their visits to clinics.

The Pearson’s Correlation coefficient very well defines
that the systolic and diastolic blood pressure as well as
heart rate of child and parents were correlated in both
the visits signifying that children of highly anxious par-
ents seemed to exhibit consequently higher values sim-
ulating their parent’s anxious nature during their first

visit. On comparison between both the dental visits it is
evidently clear that parental presence and their anxiety
levels and concerns are transferred to their wards irre-
spective of the child’s age or sex which clearly depicts
the influence of parental anxiety on child’s behaviour
is an essential part determining the success and out-
come of delivering the required dental treatment to the
child. The practical applicability of the resultant corre-
lation is that when a parents comes to the dental clinic
with their child by measuring the above determined
values as well as by utilizing the MDAS and FIS score
cards the dentist will be able to determine the level of
cooperation to be expected from the child on dental
chair and accordingly the dentist will be able to devise
appropriate treatment plan coupled with adequate
behavior modification techniques for the child which
might make the child less anxious and train the child in
accepting the dental treatment without any reluctance
or withdrawal from receiving the devised strategy.
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Discussion
Worldwide statistical analysis has demonstrated that
between 3 and 43.4% of children exhibit dental anxi-
ety (Alkhadra 2017). Kent stated that one of the most
consistent findings in dental anxiety research is that
non- anxious patients make accurate predictions of the
degree of discomfort they will feel during an appoint-
ment, while anxious patients make clinically significant
overproductions, that is, they expect much more pain
than they subsequently experience (Folayan et al. 2004).
Venham et al. have shown that the behavior of chil-
dren improves in subsequent dental visits. The age of
the child is a factor having an impact on a child’s anxi-
ety level and that the cognitive ability of a child develops
with increase in age and more understanding. Buchanan
and Niven found that there were no significant differ-
ences in terms of gender regarding the scores that meas-
ure dental anxiety levels with FIS (Buchanan and Niven
2002). Furthermore, in a study done by Kiling et al. it
was found that there is no significant difference in rela-
tion to gender. However other factors of sex and soci-
oeconomic status had negligible influence on anxiety
levels in children as well as their parents (Kent 1985).
The improvement during subsequent visits suggests that
the experience gained by the child during previous vis-
its helped the child to recognize the non-threatening
aspects of the visits and to deal with stressful dental
procedures (Kent 1985). There have been numerous
scales in use to measure dental anxiety. In this study, we
used MDAS as the study instrument. Ilguy et al. com-
pared sensitivity, specificity, negative/positive values
and reliability of the MDAS and Corah’s dental anxiety
scale among Turkish populations and concluded that
both the scales showed acceptable levels of specific-
ity, sensitivity, positive and negative predictive values
at cutoff points (Venham et al. 1977). Shabnam Gulzar
et al. conducted a study that confirmed that MDAS is
a more reliable tool in measuring parental anxiety and
concluded that maternal dental anxiety had a positive
correlation with a child’s behavior (Ilgiiy et al. 2005).
Perhaps the author also stated that both the parents and
children can appear to be anxious irrespective of each
other’s knowledge depending on their inherent abil-
ity in stress management. However there also explains
that the parents responses to MDAS scores determines
only their anxiety level towards dental treatment and
is not necessarily made aware to their child, except in
instances where the parents unknowingly transfer their
dental fears to their wards by mentioning their previous
painful experiences which might instill a state of anxi-
ety in the child. These findings can be correlated with the
present study which depicted reliable anxiety scores of
parents during each visit to the dental clinic.
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Guinot Jimeno et al reported that the highest heartrate
is observed during local anesthesia administration and
extractions. In the present study, childen who under-
went extraction procedures had inconclusively shown an
increase in heart rate which corresponds with the above
findings (Guinot Jimeno et al. 2014). These pulse rate
increases, which indicate increases in adrenergic activity
caused by anxiety, showed us that the children’s anxiety
levels were found to be increasing in the clinical environ-
ment with respect to the treatment modality that was car-
ried out. The Facial Image Scale (FIS) comprises a row of
five faces ranging from very happy to very unhappy. The
children were asked to point at which face they felt most
like at that moment. The scale is scored by giving a value
of one to the most positive affect face and five to the most
negative affect face. Similar to the present study, many
studies have used facial images to assess feelings in the
pediatric patient group. The FIS can be employed with
very young children. It has been argued that a situation
arises with very young children where their lack of cogni-
tive ability means they cannot complete questionnaires;
indirect behavioral measures are the only real alterna-
tive. Studies carried out by Messer" et al. confirmed that
the physiological changes occur in the body as a result of
the stress and anxiety suffered by patients during dental
procedures (Messer 1977). The authors of these studies
concluded that heart rate and blood pressure can be used
as reliable indicators of anxiety. In the study Messer et al.
evaluated the anxiety levels in children aged 6-9 years
old and its effect on subsequent dental visits, in which
he concluded that there is a direct correlation between
the objective measures (blood pressure and pulse rate)
and subjective measures (Facial Image Scale and Venham
Picture Test) during anxiety producing dental situations
(Messer 1977). Though there have been several studies
that had compared the various anxiety levels, no relevant
studies have so far been conducted where there had been
a comparative evaluation of parameters (blood pressure
and heart rate) of both parents and children along with
the utilization of MDAS and FIS scores. Decisions about
treatment should not be based on proper dental diagno-
sis only. An assessment and management of the anxiety
level of the parent’s may be necessary to adequately man-
age that of the child to break the vicious cycle of anxiety
that may be set up in the family regarding dental care.

Recommendation

The influence of parental anxiety on child’s behavior in
during dental treatment is an important factor of concern
hence studies with larger population size has to be car-
ried out. Majority of the reported studies have been done
using conventional methods, hence utilization of recent
technologies like three dimensional facial softwares
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should be considered. New child friendly dental fear
and anxiety scales have to be developed to create a more
acceptable environment to children.

Conclusions

The present study led to the conclusion that the dental
anxiety levels in parents may influence the anxiety levels
in children. Based on the results from the above study
the dental anxiety levels in parents influence the anxi-
ety levels of their children. Therefore, identifying anxi-
ety levels of parents accompanying their children can
help the clinician in designing the behavior management
strategies for the child accordingly. All children exhibited
an improvement in the levels of dental anxiety from the
first dental visit to the subsequent dental visits. There-
fore, with continued experience, the child’s response
improved, indicating desensitization to dental stress. This
study shows the correlation between the normal physio-
logic parameters of children and parents and the applica-
bility of MDAS and FIS scales in measuring anxiety levels
accordingly.
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