Management of Pediatric Urgent Dental Pain

BY
AMANDA H FRANKEL
B.S., Northwestern University, 2014
D.M.D, University of Pennsylvania, 2018

CAPSTONE
Submitted as partial fulfillment of the
requirements for the degree of Master of Science
in Oral Sciences in the Graduate College of the
University of Illinois at Chicago, 2020
Chicago, Illinois

Defense Committee:
Ian Marion, DDS, MS, Primary Advisor
Clark Stanford, DDS, PhD, MHA
David Avenetti, DDS, MSD, MPH

ACKNOWLEDGMENTS
First and foremost, I would like to thank my primary advisor, Dr.
Ian Marion, for all of his guidance and encouragement throughout this
project. Dr. Marion was always available to answer any question that
I had and was very supportive throughout the whole process.
I would also like to express appreciation to the other members of
my committee, Dr. Stanford and Dr. Avenetti, who were both very
helpful throughout this project.
In addition, I would like to thank my co-residents for their crucial
support throughout this project as well as helping with data
collection.
Finally, I would like to thank my fiancée Jared and my family for
their constant support and encouragement.

AHF

ii

TABLE OF CONTENTS
I. INTRODUCTION………..………………………………………………………………………10
I.1 Impact of Dental Caries/ Pain on Quality of Life……………………………………10
I.2 Use of Over the Counter Medications in Management of Pain……………….10
I.3 Risks associated with Over the Counter Medication…………….……………….11
I.4 Study Objectives…………………………………………………………..……....……………….13
II. MATERIALS AND METHODS…………………………………………………………….14
II.1 Study Approval…………………………………………………………..……….………….……14
II.2 Subject Enrollment……………………………………………………….……….…….………14
II.3 Study Criteria…………………………………………………………..……….………….………15
II.4 Sample Size Determination…………………………………………………………....……16
II.5 Questionnaire……………………………………………..……….………………………………16
II.6 Wong Baker Faces Pain Scale………………………………………………………….……17
II.7 Dental Diagnosis…………………………………………………………………………......…..18
II.8 Statistical Analysis…………………………………………………………………………….…18
III. RESULTS………………………………………………………………………………………19
III.1 Demographics………………………………………………………………………………….…19
III.2 Relationship between Demographics and Over the Counter Medication
Use…………………………………………………………………………………………………………..…21
III.3 Relationship between Demographics and Over the Counter Medication
Knowledge by Caregiver………………………………………………………………………….…22
III.4 Other Medication Used and Source of Information………………….……….…27
III.5 Dental Diagnosis and Wong Baker Faces Pain Scale……………………………28
IV. DISCUSSION……………………………………………………………………………………30
IV.1 Pain Medication Use……………………………………………………………………..…….30
IV.2 Predictions about which Caregivers use Pain Medication Properly……31
IV.3 Access to Care……………………………………………………………………………….…….31
IV. 4 Use of Orajel® and Antibiotics to Manage Pain ............................................ 32
IV.5 Proper Medication Usage ...................................................................................... 33
IV.6 Study Limitations......................................................................................................34
IV.7 Future Studies............................................................................................................35
IV.8 Implications for the Profession...........................................................................35
V. CONCLUSION ...................................................................................................................... 36
Appendix A……………………………………………………………………………………………………37
Appendix B……………………………………………………………………………………………………38
Appendix C…………………………………………………………………………………………………….40
iii

Appendix D………………………………………………………………………………………….………..42
Appendix E……………………………………………………………………………………………..........43
Appendix F…………………………………………………………………………………….……….........44
Appendix G………………………………………………………………………………..………………….48
Appendix H……………………………………………………………………………………………………52
Appendix I………………………………………………….………………………………………………….54
Appendix J……………………………………………………………………………………………….....…56
Appendix K……………………………………………………………………………………….…………..57
Appendix L……………………………………………………………………………………..……………..58
Appendix M…………………………………………………………………………………………………..59
Appendix N…………………………………………………………………………………………….……..61
References……………………………………………………………………………………….……………63
VITA………………………………………………………………………………………………………………65

iv

LIST OF TABLES
1. CAREGIVER DEMOGRAPHICS………………………………………………………. ................. 20
2. CHILD DEMOGRAPHICS…………………………………………………………………………..…21
3. ASSOICATION BETWEEN IF PAIN MEDICAITON WAS GIVEN AND
DURATION OF PAIN…………………………………………………………………22
4. CAREGIVER KOWLEDGE AND USE OF PAIN MEDICATION ……….……23
5. “PAIN MEDICATION” REPORTED BY CAREGIVER……………….…….…24
6. ASSOCIATION BETWEEN RACE AND DOSE KNOWLEDGE………………25
7. ASSOCIATION BETWEEN RACE AND ERRORS/INCOMPLETE
KNOWLEDGE………………………………………………………………...……….26
8. OTHER METHODS USED TO MANAGE DENTAL PAIN………….......……..27
9. WONG BAKER FACES PAIN SCORES……………..……………..…………….29
10. ASSOICATION BETWEEN IF PAIN MEDICATION WAS GIVEN AND PAIN
SCORE …………………………………………………….……....................................29

v

LIST OF FIGURES
1. WONG-BAKER FACES PAIN RATING SCALE………………………………………............ .17
2. INFORMATION ABOUT MEDICATION KNOWN………...…………………...23
3. CAREGIVER RACE AND DOSE KNOWLEDGE……………………………….25
4. CAREGIVER RACE AND ERRORS/INCOMPLETE KNOWLEDGE………...26
5. SOURCE OF INFORMATION ON HOW TO MANAGE CHILD’S PAIN…….28
6. DENTAL DIAGNOSIS AT URGENT CARE APPOINTMENT …… ............ …..…………29

vi

LIST OF ABBREVIATIONS
AAPD: American Academy of Pediatric Dentistry
ASA: American Society of Anesthesiologists
COD: College of Dentistry
FDA: The Food and Drug Administration
NSAIDS: Nonsteroidal anti-inflammatory drugs
OTC: Over the Counter
IRB: Institutional Review Board
SPSS: Statistical Package for the Social Sciences
UIC: University of Illinois at Chicago

vii

SUMMARY
Acute pain caused by a dental etiology is a common reason why over-thecounter (OTC) pain medication is used. The study examined how children’s dental
pain is being managed at home by parents/caregivers prior to their children seeking
urgent care at the University of Illinois Chicago (UIC), College of Dentistry (COD),
Post-Graduate Pediatric Dentistry Clinic. Legal guardians of patients (age 0-17) who
presented to the clinic were asked to participate in this research. Consenting
caregivers were asked to complete a survey with demographic information and pain
management questions. A dental resident recorded pain scores using the WongBaker Faces pain scale1. In addition, the dental resident completed a clinical and/or
radiographic examination to determine the etiology of the dental pain. Statistical
analysis was completed using SPSS. Pain medication was given to 39% of patients.
Twenty-nine of the 38 children who were given medication had errors or incomplete
information in the reported dosing by the caregiver. Analysis showed only an
association between caregiver’s race and whether the dosage of the medication was
known (P = .044) as well as between caregiver’s race and if there were errors or
incomplete information in the reported dosing (P = .044). There were no other
associations between demographic information and pain medication knowledge.
There was also no association between duration of pain and whether pain
medication was given. However, there was a significant association between the
Wong-Baker Faces pain scale recorded and medication use.

viii

Overall, it is hard to predict which parents have adequate knowledge on how
to manage their child’s dental pain. Our findings suggest a large percentage of our
population experience pain and provide some form of pain management, receive
information from various sources, and often have gaps in pain management
knowledge. It is imperative that healthcare providers educate parents on
appropriate and accurate pain management skills and that prevention efforts aim to
prevent the need for pain management as tertiary care.

ix
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I. INTRODUCTION

I.1 Impact of Dental Caries/ Pain on Quality of Life
Acute and chronic pain with a dental etiology is a common reason why overthe-counter pain medication is used.2 Some children visit a dentist for the first time
due to emergent pain. In addition, “unrestored caries is the main factor associated
with dental pain in childhood”. 3
Furthermore, it is known that dental pain can have a significant impact on
quality of life. A study conducted by Jackson et al, found children with dental pain
are three times more likely to miss school compared to their classmates. In addition
these absences, which were a product of the dental pain resulted in a lower school
performance.4 Moreover, problems with access to care leads to more frequent
urgent care dental visits.5

I.2 Use of Over the Counter Medications in Management of Pain
Acetaminophen and ibuprofen are the two most common OTC medications
used for children for pain of any type.6 However dosage of OTC pain medication by
caregivers may be inaccurate. Both over-dosage and under-dosage have been found
in previous studies.6,7 A cross-sectional study in an urban academic pediatric
emergency department found that 51% of patients received an inaccurate dose of
medication by their caregviers.6 Another cross-sectional study of caregivers of
children with fever in an emergency department found that 47% of the children
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received the recommended dose of medication by their caregivers, while 41% were
under-dosed, and 12% were overdosed.7 Over-dosing can lead to adverse events
and safety concerns, whereas under-dosing can lead to insufficient pain
management and unnecessary symptoms for patients.
A retrospective study of dental emergencies in a university-based pediatric
dentistry clinic by Shaqair et al found that 34% of the children had pain for “over 30
days” and 64% were given analgesic/anti-inflammatory drugs as pre-medication
before attendance.8 Similarly another study looked at early management of dental
pain in children and adolescents. It found that 32% of patients had been in pain 1-4
weeks and 73% of patients had analgesics delivered by parents.9 Finally a third
study which also analyzed a pediatric population with acute dental pain found that
the mean duration of pain was 17.7 days and 66% of children had been treated with
at least 1 dose of OTC medication.10 The literature strongly suggests that a
significant portion of pediatric patients with dental emergencies are using OTC
medications for pain and experience pain for a significant period of time before
seeking or receiving care.
I.3 Risks associated with Over the Counter Medications
Caregivers often turn to OTC analgesics or topical anesthetics to manage
their child’s acute dental pain. However, OTC medications are palliative, and most
often do not treat the etiology of that pain. The primary cause of dental pain other
than trauma is dental caries.3 Caries is not a self-limiting or self-resolving condition,
so pain medication use alone is rarely an appropriate management strategy. In
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addition, the potentially dangerous side effects and extension effects of these
medications are often not known by the caregivers. “Acetaminophen (Tylenol®)
toxicity is a common cause of acute liver failure in children and adolescents”.11 Nonsteroidal anti-inflammatory drugs (NSAIDs), such as ibuprofen, can elevate risk for
kidney damage, skin reactions, and bleeding in the stomach and intestines. The risk
of adverse effects increase when a child is given a higher dose of a NSAID or for an
extended period of time, a situation that is possible given the characteristics of
dental pain.12 Finally, the U.S. Food and Drug Administration (FDA) has issued a
warning that over-the counter oral drug productions containing benzocaine should
not be used to treat infants and children younger than 2 years of age due to the risk
of methemoglobinemia.13 The American Academy of Pediatric Dentistry (AAPD),
concurs and does not recommend the use of oral benzocaine by parents for teething,
and discourages other naturopathic teething remedies.14
A systematic review comparing safety profiles acetaminophen, NSAIDS, and
opioids to manage acute nonsurgical pain in children found that Ibuprofen and
acetaminophen have similar reported adverse effects and notably less adverse
events than opioids.
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In addition, opioids have greatest risk of central nervous

system adverse events, particularly respiratory depression. Furthermore, children
can be hypo- or hyper-responders, so the clinical effectiveness is difficult to predict.
Although NSAIDS have a better safety profile than opioid options in children, they
are not without adverse effects.

As healthcare providers try to limit opioid

prescriptions, it is important to be aware of the characteristics of the alternatives to
safely and effectively provide pain control.
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Over the counter pain medications can have many adverse effects when used
improperly, and the usage of these medications by caregivers for the pediatric
population needs to be further studied due to the lack of current research. In
addition, health literacy can be a barrier to correct dosing of the OTC pain
medications by caregivers. The proposed research study will collect information
regarding the type and amount of pain medication that is provided to children by
caregivers prior to seeking care. It will also seek to understand how long patients
are in pain prior to seeking care. This information will help to identify ways in
which education for caregivers on pain management techniques for children can be
improved.
I.4 Study Objectives
Aim: The aim of this study is to identify how urgent dental pain is being
managed at home by parents/caregivers prior to seeking urgent care at a
university-based post-graduate pediatric dental clinic.

Objectives:
•

To determine if caregivers accurately recalled information about the
OTC pain medication given to their children for dental pain.

•

To describe behaviors around OTC pain medication usage, including
medication choice and sources of information.

•

To determine if demographic characteristics are associated with
medication choice, knowledge, and likelihood of proper use.
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•

To identify how long patients are in pain prior to receiving treatment.

II. MATERIALS AND METHODS
II.1 Study Approval
This study was approved for expedited review by the Institutional Review
Board of the University of Illinois at Chicago (IRB # 2019-0493), Chicago, IL
(Appendix B). A fluent Spanish speaker translated the approved documents into
Spanish and then a different fluent Spanish speaker translated the documents back
into English. The original and back-translated documents were reviewed for
similarity to verify accuracy. An amendment to include documents translated in
Spanish was also approved for expedited review by the Institutional Review Board
of the University of Illinois at Chicago (IRB # 2019-0493), Chicago, IL (Appendix C).
No funding was required for this project.
II.2 Subject Enrollment
The pediatric dental resident assigned to the urgent care clinic at the UIC
College of Dentistry Pediatric Clinic between July 2019 and December 2019
identified patients who qualified for the research study based on the inclusion and
exclusion criteria. The eleven senior pediatric dental residents who were approved
to collect data received individualized training on data collection, dental diagnosis
options and how to administer the Wong-Baker Faces Pain Scale. The pediatric
dental resident assigned to urgent care asked the legal guardian of the child who
presented to the UIC Pediatric Urgent Dental Clinic if they would like to participate
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in the research study using a recruitment script which was available in both English
(Appendix D) and Spanish (Appendix E). The resident also informed the legal
guardian that their willingness will have no effect on clinical care received and
participation is optional. If caregivers agreed to participate, the study was explained
and informed consent was obtained electronically with Qualtrics (Provo, Utah).
Informed Consent was available in both English (Appendix F) and Spanish
(Appendix G). In addition, assent of the minors age 7 and over was also obtained.
Assent was available in both English (Appendix H) and Spanish (Appendix I). The
caregivers were asked to answer a set of screening questions to verify that the
subjects meet criteria. The screening questions were available in both English
(Appendix K) and Spanish (Appendix K). If the caregivers responded to a question
that excluded them from the research study they were informed that they were
ineligible. Participants were reminded that they have the ability to withdraw from
the study at any time, and the data collected to that point would be discarded. In
addition, dental residents were also asked to answer a set of screening questions to
ensure eligibility based on ASA status. (Appendix L)
II.3 Study Criteria
•

Inclusion Criteria
o Patients who presented to the UIC Pediatric Urgent Care Dental
Clinic (ages 0-17) with a legal guardian who is the primary
caregiver of the child.
o Children who were classified as either ASA I or ASA II.
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o The child has to present with an active dental problem that had
not received prior treatment.
o The child has to present with pain related to a dental diagnosis.
o The legal guardian who presented with the child had to be either
English or Spanish speaking.
•

Exclusion Criteria
o Children who presented for follow-up from prior dental treatment
related to a known problem.
o Patients with a medical condition that could impact their ability to
take medication or interpret and communicate their pain levels.
o All children who were under Department of Child and Family
Services.

II.4 Sample Size Determination
Prior to data collection, a power analysis was completed to determine the
number of subjects needed. It was determined that a sample of 100 suggests that
about 16% of the time adults fail to adhere to medication recommendations and be
sufficient for our research objectives.

II.5 Questionnaire
A questionnaire, which consisted of 24 questions, was developed for this
study. The questionnaire was available in both English (Appendix M) and Spanish
(Appendix N). The first 10 questions asked about demographic information
including age, gender, and race/ethnicity of both the child and caregiver as well as
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insurance information and highest degree or level of school completed by the
caregiver. The parents were asked how may days the child had been in pain and if
any medication was given to them for this pain. The remaining questions were
designed to determine if the medication being used was over the counter or
prescribed and if the caregiver had adequate knowledge of the medication being
used. Additionally, the parents were asked if they had given their child any
medication that was prescribed for someone else as well as where they obtained the
information about how to manage their child’s dental pain.
II.6 Wong Baker Faces Pain Scale
The Wong-Baker Faces Pain Scale1 (Figure 1) was used to determine the level
of pain that the child was in at that specific time. Permission to use the Wong-Baker
Faces Pain Scale was granted by the Wong-Baker Faces Foundation (Appendix A).
The dental resident asked all children to select by pointing to which face
corresponded with the level of pain that they were in. Older children pointed to the
number associated with the face instead. The dental resident then recorded the pain
scale (0-10) selected. If a child was unwilling or too young to understand then it was
recorded that the child was unable to answer.

Figure 1
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II.7 Dental Diagnosis
After the dental resident was finished performing their clinical and/or
radiographic exam of the child they were asked to determine the dental diagnosis.
Previous studies were reviewed to help create a list of possible dental diagnosis for
easier comparison. They were given a list of options to choose from including:
a. Caries not affecting the pulp
b. Caries with reversible pulpitis
c. Caries with irreversible pulpitis
a. Necrotic pulp due to caries
b. Trauma
c. Other soft tissue pathology
d. Space maintenance or orthodontic problem
The resident selected the best option to determine a diagnosis of the child’s dental pain.

II.8 Statistical Analysis
Data was recorded in Qualtrics and uploaded into SPSS for statistical
analysis. The primary investigator reviewed all data to determine if there were
errors in medication reporting. If a caregiver did not know the name of the
medication, the dosage of the medication or the number of milligrams in one dose
then it was recorded that there was an error in medication reporting. Analysis
included descriptive statistics, Spearman’s rho correlations, Chi square and Fisher’s
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exact tests. Some variables were collapsed for statistical analysis: highest level of
education of the caregiver. Significance was considered a p value of < 0.05.

III.

RESULTS

III.1 Demographics
One-hundred questionnaires were received, and 98 were analyzed. One
questionnaire was not analyzed because the caregiver was not a legal guardian of the
child present and the other caregiver did not finish the questionnaire. Although refusal
rates were not recorded it is estimated that about twenty five percent of the patients were
either ineligible or the caregivers refused to participate. Therefore, this data represents
about a seventy five percent response rate. Demographic data of the guardians is
presented in Table 1. It appeared that some caregivers incorrectly reported their child’s
age as their own age. Therefore, the mean guardian age of 32 (SD = 6.6) was used to
impute any caregiver age less than 14 years old, which included 22 responses in order to
conduct analysis. The majority of the guardians who brought the child to the emergency
clinic were female (74.5%). There was a wide distribution of races reported, but a
roughly equal distribution between Hispanic/Latino (51%) and Non-Hispanic/Latino
(49%) ethnicities. Most caregivers reported that their highest degree of education was
high school GED or lower (57%), some reported that it was some college, vocation
training, or associate degree (35%), and few reported bachelor degree or higher (8%).
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TABLE 1. CAREGIVER DEMOGRAPHICS

Age*
Gender
Male
Female
Race
Caucasian or White
Black or African American
Native American or American
Indian
Asian/Pacific Islander
Other
Ethnicity
Hispanic/Latino
Non-Hispanic/Latino

Mean
32
Count (N=98)

Standard Deviation
6.6
Percentage (%)

25
73

25.5
74.5

27
32
4

27.6
32.7
4.1

4
31

4.1
31.6

50
48

51
49

Highest Degree of Education
High School GED or Lower
56
Some College, Vocational
34
Training, or Associates Degree
Bachelor’s degree or Higher
8
*N=76 with 32 subjects imputed due to incorrect responses

57
35
8

Demographic data of the child is presented in Table 2. The mean child age was 6
years old (SD=2.9). There was about an equal distribution of males (49%) and females
(50%), with caregiver reporting the child’s gender as “other” (1%). Similar to the
caregiver, there was a mixed of child’s races reported with about an equal distribution
between Hispanic/Latino (51%) and Non-Hispanic/Latino (49%) ethnicities. A majority
of the children had public dental insurance (94%) while a few had either private dental
insurance (3%) or did not have dental insurance (3%).
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TABLE 2. CHILD DEMOGRAPHICS
Mean
Age

6
Count
(N=98)

Gender
Male
Female
Other
Race
Caucasian or White
Black or African American
Native American or American Indian
Asian/Pacific Islander
Other
Multiracial
Ethnicity
Hispanic/Latino
Non-Hispanic/Latino
Type of Dental Insurance
Public aid/Medicaid/Medical Card
Private insurance/PPO/HMO
No dental insurance or self-pay

Standard
Deviation
2.9
Percentage %

48
49
1

49
50
1

24
31
3
3
34
3

24.5
32
3
3
34.5
3

50
48

51
49

92
3
3

94
3
3

III.2 Relationship between Demographics and Over the Counter Medication
Use
The mean duration of pain was 11.5 days (SD=28.3). Pain medication was given
to 38 (39%) patients (Table 4). There was no significant association between duration of
pain and whether pain medication was given (Table 3), or any of the demographic
information of the child or the caregiver.
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TABLE 3. ASSOICATION BETWEEN IF PAIN MEDICAITON WAS GIVEN
AND DURATION OF PAIN

III.3 Relationship between Demographics and Over the Counter
Medication Knowledge by Caregiver
Table 4 and Figure 2 summarizes the information that caregivers knew about the
medication given to the child for their pain. Table 5 represents the names of “pain
medication” given to their children by their caregiver. A few caregivers did report more
than one medication given, thus both names are recorded in the table.
Twenty-nine of the 38 children who were given medication had errors or
incomplete information in the reported dosing by the caregiver. As mentioned
previously, if a caregiver did not know the name of the medication, the dosage of the
medication or the number of milligrams in one dose then it was recorded that there
was an error in medication reporting. In addition, if a parent/caregiver reported the
usage of an antibiotic for management of pain then it was recorded as an error in
medication reporting. Nine out of the 38 caregivers reported the usage of
amoxicillin for management of their child’s dental pain.
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TABLE 4. CAREGIVER KOWLEDGE AND USE OF PAIN MEDICATION
N

%

Was Pain Medication Used? (N=98)
Yes
38
39
No
60
61
Characteristics of Dosing among Caregivers who Gave Pain
Medication (N=38)
Name of Medication Known
Yes
29
76.3
No
9
23.7
Dosage of Medication Known
Yes
21
55.3
No
17
44.7
Milligrams of Medication Known
Yes
17
44.7
No
21
55.3
Errors/Incomplete Information in Reported Dosing
Yes
29
76.3
No
9
23.7
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FIGURE 2. INFORMATION ABOUT MEDICATION KNOWN

TABLE 5. “PAIN MEDICATION” REPORTED BY CAREGIVER
Name of Medication

Count*

Tylenol®/Acetaminophen

12

Amoxicillin

9

Motrin®/Ibuprofen

6

Orajel®

4

*Caregiver could select more than one option
There was a significant association shown in Table 6 between caregiver’s race
and whether the dosage of the medication was known (P = .044). Black caregivers were
less likely to know the dosage of the medication given than expected. Figure 3 shows that
black caregivers were less likely to know the dosage of the medication given compared to
caregivers of other races. There was also a significant association shown in Table 7
between caregiver’s race and if there were errors or incomplete information in the
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reported dosing (P = .044). Black caregivers were more likely to make errors or have
incomplete knowledge of medication than expected. Figure 4 shows that black caregivers
were more likely to have errors or incomplete knowledge of medication given compared
to caregivers of other races. There was no other association’s between demographic
information and pain medication knowledge.

TABLE 6. ASSOCIATION BETWEEN RACE AND DOSE KNOWLEDGE
Yes
(N=17)

No
(N=21)

White (N=13)

7

6

Black (N=15)

3

12

Other (N=10)

7

3

Caregiver Race (N=38)

*Fisher’s Exact Test (2-sided)

FIGURE 3. CAREGIVER RACE AND DOSE KNOWLEDGE

p-value*

.044
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TABLE 7. ASSOCIATION BETWEEN RACE AND ERRORS/INCOMPLETE
KNOWLEDGE
Error
(N=29)

No Error
(N=9)

White (N=13)

10

3

Black (N=15)

14

1

Other (N=10)

5

5

Caregiver Race (N=38)

p-value*

.044

*Fisher’s Exact Test (2-sided)
FIGURE 4. CAREGIVER RACE AND ERRORS/INCOMPLETE KNOWLEDGE

III.4 Other Medication Used and Source of Information
One question was if caregivers were using any other methods to help with their
child’s dental pain. A mix of responses were recording including brushing more often,
hot towels to the check, ice packs, rinsing with warm water, and using Orajel®
summarized in Table 8. The most common answer was Orajel®. Nine out of the 38

18
caregivers reported giving it to their child for their dental pain as either the main pain
medication or as another method to manage dental pain. Additionally, only 1 of the 38
caregivers reported giving their child a medication that was prescribed for another person
and not their child. Most caregivers (27 out of the 38) reported that they received
information about how to manage their child’s dental pain from their physician or dentist.
(Figure 5)

TABLE 8. OTHER METHODS USED TO MANAGE DENTAL PAIN
Product or Technique

Count*

Orajel ®

5

Brushing teeth

2

Hot Towels

1

Ice Packs

1

Motrin®/Ibuprofen

2

Warm water rinses

1

Tylenol®/Acetaminophen

2

*Caregivers could select more than one option
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FIGURE 5. SOURCE OF INFORMATION ON HOW TO MANAGE CHILD’S
PAIN

III.5 Dental Diagnosis and Wong Baker Faces Pain Scale

Figure 6 summarizes the dental diagnoses that were recorded by the dental
resident. The primary etiology of the dental pain was recorded by the dental
resident thus only one selection was made per patient. Table 9 summarizes the
Wong Baker Faces Pain Scores1 that were recorded by the dental resident. There
was a significant association between the pain scale recorded and medication use
(Table 10).
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FIGURE 6. DENTAL DIAGNOSIS AT URGENT CARE APPOINTMENT

TABLE 9. WONG-BAKER FACES PAIN SCORES
Pain Score
0-2
3-4
5-6
7-8
9-10
Child unable to answer

Count (N=98)
10
20
14
20
22
12

Percentage (%)
10.2
20.4
14.3
20.4
22.4
12.3

TABLE 10. ASSOICATION BETWEEN IF PAIN MEDICATION WAS GIVEN
AND PAIN SCORE
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IV. DISCUSSION
IV.1 Pain Medication Use
This study found that a majority of caregivers (61%) did not give their child
any pain medication prior to bringing them to the dentist. This differs from
previously reported studies such as Thikkurissy et al10, and we do have concern that
patients may have self-selected for more mild cases. The sample at our university
dental clinic may have impacted this result. Thikkurissy et al10 conducted a study at
a hospital based pediatric dental program, which may have attracted patients in
greater pain and thus were more likely to have taken pain medication. Pain
medication usage will vary be region depending on access to care. In addition,
patients in greater pain and more likely to be taking medication may have been
unwilling to participate. Finally, it has been shown that caregivers, children and
practitioners do not always agree on the level of pain that a child may be
experiencing.16,17 Therefore caregivers may underestimate their child’s dental pain
and therefore not managing it correctly. 18
Furthermore, this study did find a significant association between the Wong
Baker Faces pain scores and medication use. It is expected that patients in greater
pain are more likely to be taking medication. The ability to prevent emergencies or
access emergent dental care that treats the etiology of the problem could reduce the
risk of adverse events associated with these medications. Unfortunately, emergency
dental care is often accessed through hospital emergency rooms, and the treatment
is typically palliative and often involves recommendation or prescription of OTC
analgesics.
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IV.2 Predictions about which Caregivers use Pain Medication Properly
In this study an association between caregiver’s race and whether the dosage of
the medication was known (P = .044) was found as well as between caregiver’s race and
if there were errors or incomplete information in the reported dosing (P = .044). No other
demographic information showed a predictive relationship with pain medication use.
Therefore, this study indicated that it may be difficult to determine which caregivers have
accurate knowledge of pain medication use and its proper use based on demographic
characteristics. Although we found that Black/African American caregivers were more
likely to have missing knowledge about medication usage it is important to not
overgeneralize and best to provide detailed instruction to anyone, regardless of race. In
addition, there can be cultural and societal expectations around pain and pain
management, which may certainly have an impact on our results. 19
Furthermore, caregivers often cannot identify weight as the correct method of
determining dosage of medication for pediatric patients.10 This could easily lead to over
or under dosing, even for those that have properly selected a medication. Medication
labels can be complicated and caregivers with lower health literacy are more susceptible
to make errors when giving their child pain medication.20 Thus it is important for dentists
and physicians to educate caregivers of all their patients about pain management
strategies, as well as proper pain medication use, even for OTC medications.
IV.3 Access to Care
The mean duration of pain of the children was 11.5 days. It appears that
caregivers are often waiting a significant amount of time before seeking professional
care for their child. Many factors can contribute to this finding such as barriers to
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accessing care, social or life stressors and underestimation of children’s pain by
caregiver. The University of Illinois Department of Pediatric Dentistry population
consists of about 95% Medicaid patients. Due to the low number of Medicaid
providers in the state it is possible that our clinic sees children who are in pain for
longer due to the time it takes to find a provider who will treat them. Additionally, it
can be difficult to make an appointment at our clinic due to the high volume thus
adding to the delay in care. The delay in care is a failure of the system, as patients
should not be waiting until they are in pain to receive dental care. If more providers
were available and accepted Public Aid Insurance perhaps these patients would
have an increase in access to care and thus seek treatment for dental caries prior to
developing pain. However due to the lack of providers most families unfortunately
don’t seek care until their child is in pain leading to progression of dental caries and
thus more extensive dental work needed.
IV.4 Use of Orajel® and Antibiotics to Manage Pain
Orajel® was used as an additional medicament for management of dental
pain by several caregivers. Orajel® is available over the counter and therefore
caregivers may be unaware of the potential severe adverse effects. Benzocaine is the
active ingredient in Orajel® and can lead to significant adverse reactions such as
methemoglobinemia. 21 Tooth pain should not be managed with topical benzocaine
such as Orajel® and education of caregivers needs to occur in order for this cease.
There may be a belief that do to its marketing and delivery mechanism, Orajel® may
be safer or more suitable for young children than systemic medication. However,
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this is known to be false and education of caregivers needs to include this
information.
Nine of the caregivers reported that an antibiotic was given as pain
medication to their children. An analgesic is a drug given to aid in the relief of pain
whereas an antibiotic is a medication given to inhibit or destroy bacteria. It has
been shown that misconceptions about antibiotic use are prominent especially in
the socioeconomically disadvantaged populations.22 The lack of understanding
between an antibiotic and an analgesic is likely a healthy literacy issue. Low oral
health literacy is a barrier to proper medication taking and dosing and therefore
there needs to be further education in the difference between pain medication and
antibiotics as well as their purposes.
Although with the use of an antibiotic, pain may dissipate, it is not a true
analgesic and unless treatment is performed the pain is likely to recur. In addition,
the overuse of antibiotics is a major health concern. Antibiotics are often
overprescribed by dentists leading to antibiotic resistance.23 Although this study did
not look specifically at antibiotic stewardship, it is our job as pediatric dentists to
follow guidelines to avoid over usage of antibiotics by providers.
IV.5 Proper Medication Usage
This study indicated that it may be difficult to determine which caregivers
have accurate knowledge about pain medication and its proper use based on
demographic characteristics. Medication labels can be complicated and caregivers
with lower health literacy are more susceptible to make errors when giving their
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child pain medication. It is important for dentists and physicians to educate
caregivers of all their patients about pain management strategies, as well as proper
pain medication use, even for OTC medications.

IV.6 Study Limitations
Several limitations were noted is this study. Patient recruitment in emergency
clinics can be challenging as the patients may be in pain, under stress, or pre-occupied
with treatment needs. The recruitment of subjects for this study came from a generally
busy walk-in emergency clinic, which may have decreased the chances of fully engaged
participation. In addition, if the practitioners did not have sufficient time when managing
treatment, the survey was not conducted. We were limited to self-reported data, which
may have been more indicative of errors in memory or communication than actual
medication administration. The survey asked questions about a potentially sensitive area
such as improper prescription use. Despite assurances of anonymity, some caregivers
may not have answered all questions accurately or completely.
Another limitation of this study was the sample size. Although there were an
adequate number of patients surveyed, only 39% of the patients were given pain
medication. Thus, statistical analysis was limited due to this variable. Additionally,
patients were only recruited from our urgent dental care clinic. This prevented patients
who presented with pain at their initial visits from being approached and were thus
missed. Therefore, this study did not have the opportunity to collect data from all patients
in pain at our clinic. Furthermore, although dental residents received individualized
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training there was likely inconsistency with the Wong Baker Faces Pain Scale scoring
due to the multiple providers.
Finally, although our population showed racial and ethnic diversity, it primarily
consisted of caregivers with less education currently using Medicaid/State Insurance for
their child. In addition, this study was conducted in Chicago, IL and thus the results of
this study may not be generalizable to all populations in all geographic areas.
IV.7 Future Studies
This study did have several strengths such as a diverse population and was
able to capture a majority of our clinic population since more than 90% of our
sampling frame consists of English and/or Spanish speakers. However future
studies could be expanded to include additional populations. It would be interesting
to see if caregivers of a different socioeconomic status would have similar rates of
incorrect medication usage and if any predictive relationships could be established.
Multiple caregivers in our study reported using antibiotics as a method of pain
control. Further investigation into the understanding of medication purposes by
caregivers could provide valuable insight.
IV.8 Implications for the Profession
As pediatric dentists it is important that we not only educate families about
oral hygiene but also about how to manage dental pain if it should occur. Children
rely on management of their dental pain by their caregivers and thus better parental
education is imperative. It is our job as pediatric dentists to provide anticipatory
guidance and management of dental pain should be included in discussions with
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families. This study also highlights that many children experience pain secondary to
caries. Prevention efforts can reduce caries and the effects of caries, such as pain, to
avoid the need for pain management. Unfortunately, this study also highlights that
pain is prevalent in this primarily Medicaid population, and this may highlight
subjects inability to properly access care at earlier stages of the disease, or social
determinants of health that lead these families to avoid care until pain is a cue to
action.

V. CONCLUSION
Our findings suggest that it is difficult to predict which caregivers are likely
to use medication improperly. The safest approach is to assume that any caregiver
has the potential to use medication improperly. Therefore, it is imperative that
healthcare providers educate parents on appropriate and accurate pain
management skills. Systemic changes to improve access to dental emergency
services may reduce the risks of improper medication usage.
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