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ABSTRACT

Objective: Several studies have tried to objectively assess pain measurements. The Wong-Baker Faces Pain Scale (WBFPS) is an instrument that is

commonly used to assess pain intensity in children.

This study aimed to analyze the correlation between the WBFPS and salivary alpha-amylase (SAA) level during a tooth extraction procedure with a local

anesthetic injection in children aged 6-11 years.

Methods: Twenty-five children aged 6-11 years who were to undergo the extraction of a primary tooth at the Dental and Oral Educational Hospital,
Faculty of Dentistry Universitas Indonesia, were enrolled in this study. From all children, saliva was collected using a disposable saliva strip shortly
after local anesthetic injection, and the SAA activity was then determined using a portable Nipro Cocoro Meter device. The WBFPS was measured at
the same time. The correlation between the WBFPS and the SAA level was analyzed using Spearman’s correlation test. The statistically significant

level was set at p<0.05.

Results: There was a significant correlation between the WBFPS and SAA level (p=0.002, r=0.581).

Conclusion: Our data suggest that the SAA level might be a good index for objective pain intensity assessment.
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INTRODUCTION

Pain has sensory, emotional, cognitive, and behavioral components that
are interrelated with environmental, developmental, sociocultural, and
contextual factors. It is a complex multidimensional concept that can
vary in quality, intensity, duration, location, and unpleasantness [1]

Finding a gold standard for the objective assessment of pain in young
children is a challenging and critical task for health professionals.
An accurate and reliable measurement of pain is necessary both
for diagnostic purposes and for evaluating pain behavior [1]. Pain
can be assessed through self-report measures, behavioral measures
(e.g., facial expression and behavioral rating), and physiological
measures (e.g., heart rate, sweating, and EEG). The choice of the proper
instrument depends on the nature of the painful stimulus (chronic or
acute), age of the child, and his/her communication capabilities [2].

Most children aged 5 years and older, and even many 3- and 4-year-olds,
can provide a meaningful self-report of pain if age-appropriate tools
are used. Self-report measurement tools include visual analog scales
(VAS), numerical rating scales, faces pain scales, color analog scales
(CAS), and pieces-of-hurt (poker chip) scale. Faces pain scales include
the Faces Pain Scale (FPS), Faces Pain Scale-Revised (FPS-R), Oucher
Pain Scale, and Wong-Baker Faces Pain Scale (WBFPS). Tomlinson
compared these four measurements and found that children preferred
the WBFPS [3]. Salivary alpha-amylase (SAA) concentrations have
been used to determine pain-induced stress levels. Shirasaki found
good correlation between scales of pain intensity and SAA. This is
because painful stimuli activate the sympathetic-adrenal medullary
(SAM) system and hypothalamic-pituitary-adrenal (HPA) axis [4]. Some
children need their primary teeth to be extracted under local anesthetic
injection during the exfoliation period. Nevertheless, relatively few

studies have focused on pain evaluation in children during the injection
procedure. Given the limited number of studies performed to evaluate
the relationship of alpha-amylases, especially SAA, with pain, the
present study aims to evaluate the relationship between SAA and pain
intensity in children due to local anesthetic injection during the tooth
extraction procedure.

METHODS

Twenty-five children (9 males and 16 females) aged 6-11 years who
were to undergo the extraction of a primary tooth at the Dental and Oral
Educational Hospital, Faculty of Dentistry, Universitas Indonesia, were
enrolled to participate in this study. Informed consent was obtained
from the children parents or caregivers before taking samples. The
protocol and patients informed consent forms were approved by the
Ethics Committee of Faculty of Dentistry, Universitas Indonesia.

After examination and diagnosis determination, the patients
received a topical anesthetic with Ultradent 20% benzocaine
gel at the mucobuccal fold area closest to the extracted tooth for 1
min. Then, a local anesthetic with articaine HCL 4% with
epinephrine 1:100,000 (Septocaine-Septodont) was injected through
a Morita 30G dental needle using a Paroject intraligamental
syringe. The WBFPS and SAA were measured shortly after local
anesthetic injection.

Saliva was collected sublingually using a disposable test strip consisting
of saliva-collecting paper and reagent paper. The test strips consist of an
outer sleeve, a sheet, a collecting paper, and an amylase reagent paper.
The strip was inserted into a portable SAA activity monitor (Nipro
Cocoro meter, Japan) consisting of a salivary transcription device and
an optical analyzer. On closing the lever, saliva is transferred from
the test strip to the reagent paper. Concurrently, a timer begins when
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the lever is closed, and it rings after saliva transfer is complete. This
process takes approximately 10 seconds. After the alarm rings, the strip
is pulled from the sleeve. After 20 seconds, an SAA reading is available.
The total measurement time is approximately 60s, including 30s for the
collection of saliva, 10s for the transcription of saliva from the collecting
paper to the reagent paper, and 20s for the measurement of the color
depth. The WBFPS was shown to all children, and they were asked to
indicate the smiling face that is closest to their mood and their feelings
at that moment.

In this way, we obtained information directly from children about
their perception of pain. The correlation between the WBFPS and the
SAA level was assessed using Spearman’s correlation test; p<0.05 was
considered statistically significant.

RESULTS

In this study, 36% of the participants were male, and 67% were female.
The children age distribution was as follows: 6 years (4%), 7 years
(16%), 8 years (28%), 9 years (16%), 10 years (24%), and 11 years
(12%). The pain intensities reported were from 2 to 6, and the SAA
level reported was from 18 to 161 unit/ml. Table 1 summarized that
the difference in SAA activity between the males and the females was
not significant (Mann-Whitney U-test, p=0.207), and neither was the
difference in pain severities (Mann-Whitney U-test, p=0.934).

Both SAA level and pain did not correlate significantly with age
(r1:0.148, r2:0.095, p1:0.48, p2:0.652, Table 2).

DISCUSSION

This study showed that the SAA level was in accordance with the level of
pain reported by the children during the infiltration injection of a local
anesthetic. These results are similar to those reported previously by
Shirasaki and Motamayel [4,5]. It has been reported that psychological
stress activates the SAM system [6]. This, in turn, increases plasma
norepinephrine, and this mechanism increases SAA secretion. Pain is
considered a stressful agent, and therefore, painful stimuli will activate
this system [7]. Through this mechanism, SAA may serve as a marker
of pain.

In this study, participants reported pain with intensities of 2 to 6 on
the WBFPS. There is a statistically small but insignificant correlation
between the pain intensity and the children age. A previous study has
demonstrated that most children aged 5 years and older, and even
many 3- and 4-year-olds, can provide a meaningful self-report of pain if
age-appropriate tools are used [3].

The SAA level varies from 18-161 unit/ml. There is a statistically small
correlation between the SAA level and the children age. No difference
is seen in alpha-amylase activity between males and females. The
result of a previous study showed no difference between SAA levels by
gender [8]. Previous studies also found that secretion of alpha-amylase
in the saliva increased from 2 to 6 months of age and that the SAA level
of children aged 6-12 months was relatively equivalent to the adult
level [9].

CONCLUSION

According to our results, the SAA level was significantly correlated with
the pain levels assessed using the WBFPS. This result suggests that the
SAA level could serve as a new objective and non-invasive biomarker
to assess pain perception in children during the injection of local
anesthesia.
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Table 1: Mean and SD of Wong-Baker score and SAA level of

participants
n Wong-Baker score SAA level (unit/mL)
Male 9 3.33+x1.414 68.67+48.941
Female 16 3.25+1.238 47.00+30.930
Total 25 3.28+1.275 54.80+38.846
p value 0.934 0.207

*Mann-Whitney U-test. SD: Standard deviation, SAA: Salivary alpha-amylase

Table 2: Spearman’s correlation coefficient between
Wong-Baker score and SAA level

Age SAA level
Wong-Baker r=0.095 r=0.581

p=0.652 p=0.002
SAA level r=0.148

p=0.480

Spearman’s correlation analysis showed a significant correlation between the
WBFPS and SAA level (p=0.002, r=0.581). SAA: Salivary alpha-amylase, WBFPS:
Wong-Baker Faces Pain Scale
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