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INTRODUCTION

ABSTRACT

Background: The etiologies of childhood dental fear/dental behavior management problems
have been extensively studied, especially the role of children’s temperaments.This study aimed to
evaluate the effect of temperament and its associated variables on the anxiety and cooperation
level of preschool children in a dental clinic.

Materials and Methods: This cross-sectional study involved 103, 4—6-year-old patients (39 boys
and 64 girls).The children’s parents or guardians completed the Child Fear Survey Schedule (CFSS)
Dental Subscale and the Malhotra temperament questionnaire before the treatment. Patients’
anxiety and cooperation levels were then assessed through three distinct treatment stages of
fluoride therapy, injection of local anesthesia, and drilling, by applying the Venham anxiety and clinical
cooperation scales.The data were analyzed using analysis of variance, Mann—Whitney, Kruskal-Wallis,
and Chi-square tests.The significance level of 0.05 was deemed relevant in the analysis.

Results: A significant correlation was established between the mean of CFSS and the variety of
temperament (P = 0.001). Anxiety and uncooperative behavior during injection and drilling were
strongly related to lower sociability scores. Furthermore, higher anxiety during the drilling stage
was related to higher impulsivity scores.

Conclusion: The evaluation of children’s anxiety and cooperation in dental clinics heavily relies
on temperament and certain related factors, such as sociability. These variables serve as crucial
benchmarks in understanding and assessing the psychological state of children during dental
procedures.
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problems with different temperaments. Seraj et al.
showed a significant correlation between rhythmicity

The etiology of childhood dental fear and behavior
management problems has been investigated in
several studies and the most important suggested
factors are general emotional state, parental dental
fear, past dental history, and experiences of pain.!!!
Limited clinical evidence has proposed the association
between dental fear/anxiety and behavior management
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and anxiety during injection of local anesthesia.
A correlation was also found between higher intensity
of response/energy, poor cooperation of children
during injection, and higher anxiety during cavity
preparation.'  Furthermore, Janeshin and Habibi
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found that the inhibitory control and perceptual
sensitivity in children with completely positive
behavior were significantly higher than in negative
children.t"

The temperament refers to the relatively heritable
configuration of developing traits appearing early in
life with neurophysiological-based characteristics,
which demonstrates consistency across situations and
over time.!

Thomas and Chess named nine temperament
dimensions including activity, regularity, initial
reaction, adaptability, intensity, mood, distractibility,
persistence/attention span, and sensitivity based on
parent interviews followed by questionnaires.’) They
introduced a basic classification of child temperaments.
Based on their study, most of the children (65%) could
be categorized into three groups: easy, difficult, and
slow-to-warm-up. Approximately, 35% of children
could not be placed in any of them. Of that 65%,
the prevalence of easy, difficult, and fearful (slow to
warm up) temperaments was 40%, 10%, and 15%,
respectively.[

Klingberg and Broberg’s findings suggest that
temperamental factors are related to both dental
behavior management and dental fear and anxiety
problems but with different temperamental traits.
In the meantime, general behaviors were mainly
associated with dental behavior management
problems. They discovered a close link between
dental fear/anxiety and timidity, inhibitory behavior,
and negative emotions, whereas behavioral problems
exhibited an association with hyperactivity and
impulsivity.®)  Although a significant number
of children may still feel anxious about dental
visits, the utilization of psychology in dentistry
empowers dentists to minimize the adverse emotions
arising from painful or unfavorable encounters.
Consequently, this approach enhances the overall
tolerability of the dental procedure for young
patients.?!

To determine the origin and mechanism of behavior
management problems in pediatric dentistry, one
should focus on temperament and its associated
variables. Thus, the purpose of this study was to
evaluate the association between the temperament
and its relevant variables with the anxiety and
cooperation level of preschool children in a dental
setting.

MATERIALS AND METHODS

This cross-sectional study was conducted on
103, 4—6-year-old children (64 girls and 39 boys)
selected from those referring to the Dental School
of Mashhad University of Medical Sciences. Ethical
approval was attained from the Ethics Committee of
Mashhad University of Medical Sciences (IR.MUMS.
REC.1391.902) along with written, informed consent
signed by the parents or guardians. The inclusion
criteria for studied children were the age range of
4-6, no systemic health problems, no psychological
issues, no past dental experiences, and diagnosis of at
least one carious primary mandibular molar requiring
restoration or pulp treatment.

The Persian version of the Malhora Temperament
Schedule that is adapted from Thomas and Chess’s
temperament questionnaire was used in this study.!®

The Malhotra questionnaire focuses on five main
scales (sociability, impulsivity, energy, attention
span, and regularity). Each scale was scored from 1
to 5, according to the intensity and frequency of a
particular behavior; where 1 and 5 were the lowest
and highest extremes, respectively, and 3 referred to
the mean. An interview session lasting around 20 min
was conducted with the aid of parents or guardians
to complete the questionnaire. Furthermore, the Child
Fear Survey Schedule Dental Subscale Questionnaire!™
was completed by the child’s parents or guardians
before the dental treatment. The subscale consisted of
15 items, each scored from 1 to 5 according to the
intensity of the child’s fear, with 1 being “no fear
at all” and 5 showing “extremely fearful.” The final
score thus ranged from 15 to 75.14

In the next stage, during dental treatment, the
patient’s reactions, including their head, hand,
and leg movements, were fully recorded using a
camera (SONY, HDR-XR260E) placed in front of the
dental unit. According to the video, cooperation and
anxiety levels in prophylaxis, fluoride therapy, inferior
alveolar nerve block injection (2% lidocaine with
1/100,000 epinephrine), and the first 3 min of drilling
were measured by applying the Venham Clinical
Anxiety Scale and the Venham Clinical Cooperation
Scale, which were created for clinical assessment.
The rationale behind choosing these four stages of
dental treatment for the study was their potential to be
perceived as a new stimulus by the child. The scoring
system for each scale comprised six behavioral
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levels, with scores ranging from 0 to 5. Higher scores
indicated the poorer cooperation or more anxiety."

Two professionals individually reviewed the video
footage of each patient and documented their levels
of cooperation and anxiety during three stages:
prophylaxis and fluoride therapy, anesthetic injection,
and drilling. The experts then jointly reviewed the
video clip and attempted to agree in the event of
notable inconsistencies.

The analysis of variance (ANOVA) test was employed to
analyze the disparity in the mean anxiety level based on
temperament type. The Kruskal-Wallis test was utilized
to examine the variation in anxiety and cooperation
levels across different treatment stages among various
temperament groups. The Mann—Whitney U-test was
employed to compare the mean of different temperament
variables based on gender. In addition, the Chi-square
test was used to compare the level of cooperation and
anxiety in different treatment stages between boys and
girls. The correlation between variables was assessed
using Spearman’s correlation test. The Kappa statistic
was calculated for interexaminer reliability assessments
and the statistical significance was set to 0.05.

RESULTS

A total of 39 boys (37.9%) and 64 girls (62.1%) with an
average age of 59.33 + 7.17 months were entered into
the study. Among them, 54 were aged between 4 and
5 years, and 49 were 5 and 6 years old. The mean anxiety
scores were as follows: “easy” group: 25.17 + 7.70,
“slow to warm-up:” 2596 =+ 4.17; “difficult:”
35.33 + 4.84; and the rest: 26.87 £ 6.75. The ANOVA
results indicated a conspicuous difference in anxiety
levels among three temperament types (P = 0.001), with
the “difficult” type exhibiting higher scores. In addition,
the “difficult” group displayed the highest mean anxiety
and uncooperative behavior scores (in fluoride therapy,
injection, and drilling stages) [Table 1].

The Chi-square test revealed that there were no
significant differences in the distribution rates based
on gender and age. Boys and girls showed no disparity
in their cooperation and anxiety scores. According to
the findings from the Kruskal-Wallis analysis, there
were significant differences in various variables during
fluoride therapy and injection among individuals
with different levels of anxiety. Specifically,
sociability (P = 0.04), adaptability (P = 0.029), and
activity level (P = 0.026) variables showed significant
differences  during fluoride therapy, whereas
sociability (P = 0.025), intensity (P = 0.020), and
regularity (P = 0.048) variables were significantly
different during the injection. Moreover, during
the drilling phase, sociability (P = 0.001),
emotionality (P = 0.033), initial reaction (P = 0.012),
adaptability (P = 0.013), and persistence (P = 0.015)
variables exhibited significant differences [Table 2].
In terms of cooperation, sociability (P = 0.040),
emotionality (P = 0.001), persistence (P = 0.002),
and intensity (P = 0.047) variables showed
significant differences during the injection, and
sociability (P = 0.008), initial reaction (P = 0.008),
persistence (P = 0.007), and mood (P = 0.007)
variables affected cooperation during the drilling
phase. Interestingly, no variables seemed to have
an 1impact on the cooperation during fluoride
therapy [Table 3].

DISCUSSION

Undoubtedly, the children’s tolerance threshold
for treatment differs from the adults. Factors such
as therapeutic circumstances, age, temperament,
personality type, intellectual capacity, and degree
of maturity can affect the children’s tolerance
threshold. Furthermore, children are more vulnerable
to fear and stimuli; so certain emotional as well
as behavioral problems are more likely among
them.[”” Our study primarily intended to investigate

Table 1: The scores of the venham clinical anxiety level and the venham clinical cooperation level for

different temperament types

Variables The mean rank of temperament Results of Kruskal—
Easy Slow-to-warm-up Difficult Mixed Wallis test
Anxiety level during fluoride therapy 44.21 59.12 72.44 48.22 0.013
Cooperation level during fluoride therapy 50.07 45.29 65.89 54.59 0.038
Anxiety level during injection 39.71 53.35 86.33 52.0 0.001
Cooperation level during injection 40.93 48.63 90.44 53.29 0.001
Anxiety level during drilling 41.66 56.85 67.44 52.61 0.029
Cooperation level during drilling 43.07 52.96 67.28 54.19 0.027
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temperament and fear. A translated version of the
Malhotra Questionnaire was used which includes nine
items considered by Thomas and Chess. The distinct
advantage of this questionnaire is its applicability
to a wide age range of 4-14-year-old children from
diverse socioeconomic backgrounds.® According to
our findings, “difficult” temperament showed higher
anxiety levels (P = 0.001). Moreover, temperament
was also directly related to cooperativeness during
therapy sessions (P < 0.05). In other words, the
difficult temperament showed low cooperation and
high anxiety. Similarly, Schechter et al. stated that
children with “difficult” temperaments displayed
more anxiety symptoms during immunization
compared to the easy children.”’ Some researchers
have pointed out a relationship between the child’s
temperament, his/her response to pain, hospitalization,
and sedation. Wallace documented that a higher dose
of pain medication was administrated to children
with a high level of intensity of responsiveness
during their hospitalization in comparison to the
other children."” Similarly, Aminabadi et al. also
corroborated that negative behaviors are more
frequently found in children with a higher difficult
temperament scale.'"! In our research, anxiety level
during fluoride therapy was inversely associated with
the sociability scale, whereas it exhibited a positive
correlation with the activity level temperament
variable. Nonetheless, the temperament variable was
not correlated with the cooperation level throughout
the fluoride therapy. Since it is the least invasive
stimulus, perhaps it is not possible to assess the role
of temperament variables in children’s cooperation.
Cooperation in the first session of therapy seems
to be dependent on the minors’ adaptability as well
as sociability.”! The anxiety level was reflected in
children’s activity level, temperament variable, and
during fluoride therapy (P = 0. 026). The findings
also indicated that the anxiety level was strongly
correlated with a decline in sociability and regularity
scales as well as an increase in the intensity of
response variable during dental local anesthesia
injection. Furthermore, lack of cooperation during
local dental anesthesia injection was significantly
associated with an increase in the impulsivity scale
and the intensity of response variable as well as a
decrease in the sociability scale (P < 0.05). This
implies that as children’s sociability scores decline,
his/her communication with health-care staff will
fail; thus, the unfavorable conditions will be less
bearable. This finding is consistent with the study

of Seraj et al. They also found that more anxious
and less cooperative children had lower sociability
scores.l?l In this study, higher levels of impulsivity
increased the intensity of response to any possible
stimuli (including pain), which was observed to be
intensified by local anesthetic administration. Due
to needle penetration and the subsequent bitter taste
in the mouth, anesthetic administration is one of
the most stressful stages in dental therapy.'¥ In
the present study, the sociability temperament score
inversely affected the anxiety levels during the drilling
phase (P < 0.05). On the other hand, the impulsivity
scale contributed to anxiety (P < 0.05). In addition,
a positive correlation was observed between the
sociability temperament scale and cooperation status
during the drilling phase (P < 0.05). On the other
hand, impulsivity exhibited a significant positive
correlation with anxiety (P < 0.05). This stage can
be extremely stressful due to the drilling cacophony,
as well as water droplets spraying on the face, not to
mention the unpleasant vibration.!"¥ Given that the
child may experience dental therapy for the first time,
it must be noted that the response and adaptability
are directly affected by the temperament as well.
Sociability scores (such as initial reaction, adaptability,
and intensity temperament variables) vary among
the children with different levels of anxiety and
cooperation during the drilling and injection phase. In
this study, the sociability temperament scale inversely
affected the anxiety level and lack of cooperation
during the drilling and injection phases (P < 0.05).
Armnrup et al. observed a statistically significant
relationship between shyness and the dental fear.!']
This is consistent with our findings as sociability and
shyness separately indicate the children’s tendency
and indifference during interaction with strangers.
On the other hand, the children with low cooperation
during the drilling and injection phases showed
lower scores in sociability, which might be due to
their poor communication abilities. The intensity of
the reaction had a significant effect on the rise of
anxiety among the children with low cooperation
and high anxiety levels (P < 0.05) during injection.
As hyperactive children can barely stop fidgeting
even when seated, their lower threshold levels can be
rationally explained.["”! A positive correlation was also
found between impulsivity and persistency and lack
of cooperation during injection, as well as anxiety
during drilling (P < 0.05). Similarly, Gustafsson et al.
and Arnrup et al. detected a significant correlation
between impulsivity and cooperation.”* Gender did
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not seem to affect the cooperation and anxiety levels
in the population enlisted in our study. Furthermore,
it was not associated with the temperament.
Mendoza-Mendoza et al. addressed the influence of
gender on dental anxiety and reported no significant
relationship between them.? However, Gustafsson
et al. revealed a significant gender-based difference
in the outcome.” In this regard, hormonal changes
during puberty and socialization level are less
tangible at younger ages.''S) Fraone et al. stated that
regardless of age, females exhibited more positive
behavior during treatment. In comparison to boys,
girls were calmer and struggled less.'®! Similarly,
Janeshin and Habibi found a better mean score of
temperament in girls.!"! Feine et al. reported that
noxious heat stimuli in young females rated more
intensely compared to males. This highlights the
possibility of physiologic differences in nociceptive
discrimination in males and females rather than a
difference in emotional response.'” In this study,
an upper age limit of 6 years was set to exclude the
intervening parameters of schooling. Moreover, the
minimum age limit of four can ensure temperament
formation and consistency.l'2?% According to Jean
Piaget’s intellectual development model, there is
a preoperational stage between 3 and 6 years of
age when the vocabulary expands, the attention
span elongates, temptation resistance develops,
and parents’ absence can be tolerated. That is to
say that the child reaches a mature and consistent
behavior.?!’ The number of selected cases and the
fact that our subjects were all selected from those
referred to the dental school for treatment are
important limitations of this study, so the findings
cannot represent the entire general population.
A more solid sampling method should be employed in
future studies.

CONCLUSION

Within the limitations of this study, it can be concluded
that the temperament type and its associated variables
such as sociability, impulsivity, and regularity can
determine the children’s cooperation and anxiety
levels in the dental clinic.
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