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ABSTRACT

significant.

Objectives: To determine the amount of pain reduction using an analgesic-paracetamol and a placebo- xylitol
chewing gum in patients undergoing fixed orthodontic therapy. Methods: Two groups were formed and each group
was assigned 25 patients. After placing the first orthodontic arch wire patients were told to rate the pain before and
after medication in a patient feedback form, Results: Chi-square test was used to find the significance of study
parameters on categorical scale between two or more groups, Non parametric setting for qualitative data analysis
was performed and pain reduction was seen in both the groups. Interpretation and conclusion: There was
reduction of pain in both the groups- analgesic and placebo group indicating that the effects of placebo cannot be
undermined. The pain reduction seen in the analgesic group as compared to placebo group was found statistically

KEYWORDS: Analgesic-paracetmol, orthodontic therapy.

INTRODUCTION

The perception and response of pain differs in different
persons of various genders and age. The International
Association for the Study of Pain defines pain as "an
unpleasant sensory and emotional experience associated
with actual or potential tissue damage, or described in
terms of such damage".™ There appears to be a variable
response for pain among individuals undergoing
orthodontic treatment, with some feeling high levels of
pain and others just mild discomfort.[*!

Pain is the most common reason for physician
consultation in most developed countries.>® It is a major
symptom in many medical conditions, and can interfere
with a person's quality of life and general functioning.!”’
Simple pain medications are useful in 20% to 70% of
cases.® Most commonly used Over the counter
medication for pain reduction in India include
paracetamol, ibuprofen.

Pain in Orthodontics is usually felt after the initial
archwire placement. Orthodontic forces applied to teeth
cause compression of the periodontal ligament (PDL),
leading to pressure, ischaemia, inflammation and oedema
in the PDL space.®! The various methods to relieve pain
apart from medication, include electrical stimulation
(TENS machines) (Roth & Thrash 1986; Weiss & Carver
1994), plastic chews (Hwang et al. 1994; Otasevic et al.

2006), tooth vibration (Marie et al. 2003), cognitive
behavioural therapy (Wang et al. 2012) and text message
follow up (Keith et al. 2013).

This perhaps emphasises the fact that the perception of
pain is mediated by complex neural pathways, which are
closely related to varying emotional states, including fear
and more specifically, anxiety (Suzuki et al. 2004).
Discomfort and pain after initial seperator or archwire
placement are common experiences among orthodontic
patients.”!

Considering the wvast literature on pain in patients
undergoing orthodontic treatment, the main objectives of
this study was to compare the pain reduction before and
after using an analgesic and a placebo-xylitol chewing
gum in patients with orthodontic fixed appliances.

MATERIALS AND METHODS

This randomised controlled clinical trial was performed
across various clinics in Bangalore with the main aim to
determine the use of analgesics (paracetamol) and
placebo -xylitol (chewing gum) in reduction of pain in:
first 24 hrs, three days and 1 week following fixed
appliance placement during the placement of first
archwire. At the same time patients were asked to record
their levels of anxiety using a Likert scale (fig.1)
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immediately following the fitting of the appliance and
the placement of first arch wire.

A total sample size of 50 patients were taken irrespective
of the sex and age group and were randomly allocated
using lottery method to two groups:

Group 1-Analgesic group, having 25 subjects and

Group 2- Placebo group, having 25 subjects.

The Inclusion criteria included

1. Patients indicated for orthodontic treatment (both
extraction and non extraction)

2. Educated patients, with a good mental ability &
understanding

3. Good general and overall health

4. Patient's with Little's index 3-4mm.

The exclusion criteria included patients with a history of:
1. Hypersensitivity to paracetamol

2. Current or previous peptic ulceration, or bleeding of
the stomach.
3. Mentally disabled patients.

All the patients were bonded with MBT 0.022 slot
brackets and initial archwire of 0.014 NiTi was placed.
The patients were explained about the pain which will be
occurring after some hours after the procedure and were
explained about the likert scale (1 to 10) and VAS scale
where patient had to tick mark according to there
perception of pain at 24hr, 3days and 1 week. Patients
were instructed to return the feedback forms in the next
visit. Group 1, Analgesic group was told to consume
paracetamol for pain control and Group 2, Placebo group
was told to chew xylitol chewing gum and record the
reduction in pain on the feedback forms. The data was
tabulated and statistical results were figure 1 obtained
using various statistical methods.

Patient Feed back form

Name: Age: Sex:
1. Date of receiving the appliance?
2. How many hours after receiving the appliance did you have pain?
3. When did you have most serious pain?
1 2 3 4 5 6 7

Day

4. Mark with an tick on the scale corresponding to the pain you have experienced (from 1 to 10) during the next
7 days based on the visual analog pain scale (before taking medication).

0 1 2 3 4

5 6 7 8 9 10

1% day

2" day

3" day

4" day

5™ day

6" day

7" day

5. When did your pain disappear after taking medication?

0 1 2 3 4

1% day

2"7 day

3" day

4™ day

5™ day

6™ day

7™ day

6. Visual analog pain scale.

9-10

No Pain

Stight

eeeee

Figure 1: Patient consent form.
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RESULTS

The questionnaires were returned by the patients and
data was tabulated. Descriptive and inferential statistical
analysis has been carried out in the present study. Results
on continuous measurements are presented on Mean *
SD (Min-Max) and results on categorical measurements
are presented in Number (%). Significance is assessed at
5 % level of significance. Chi-square was used to find
the significance of study parameters on categorical scale
between two or more groups, Non-parametric setting for
Qualitative data analysis was performed.

Table 1 and 2 depict the level of pain before and after
medication. Graph 1,2 & 3.

Table 1: Comparison of level of pain experienced before medication in two groups of patients studied.

At 24hr interval: pain is experienced by patients of both
groups in range of 7-10 on likert scale. After medication
both the groups showed decrease in the pain but was
more decreased in analgesic group.

At 2-6 day interval: Mild improvement in pain reduction
is seen in both the groups,

At 1 week in both groups interval: reduction in pain is
seen in both the groups, with statistically significant
results in analgesic group.

Level of pain experienced before | Paracetamol group | Placebo group P value
medication No. % No %
24 HOURS
e 0NOPAIN 0 0.0 0 0.0
e 1-2SLIGHT 0 0.0 0 0.0
e 3-4MILD 0 0.0 0 0.0
e 5-6 MODERATE 0 0.0 0 0.0 0.217
e 7-8 SEVERE 20 80.0 15 60.0
e 9-10 HORRIBLE 5 20.0 10 40.0
o TOTAL 25 100.0 25 100.0
2-6 DAYS
e 0 NOPAIN 0 0.0 0 0.0
o 1-2SLIGHT 0 0.0 0 0.0
e 3-4MILD 15 60.0 0 0.0
e 5-6 MODERATE 5 20.0 13 52.0 | <0.001**
e 7-8 SEVERE 5 20.0 12 48.0
e 9-10 HORRIBLE 0 0.0 0 0.0
o TOTAL 25 100.0 25 100.0
1 WEEK
e 0 NOPAIN 3 12.0 10 40.0
o 1-2SLIGHT 17 68.0 10 40.0
e 3-4MILD 5 20.0 5 20.0
e 5-6 MODERATE 0 0.0 0 0.0 0.059+
e 7-8 SEVERE 0 0.0 0 0.0
e 9-10 HORRIBLE 0 0.0 0 0.0
e TOTAL 25 100.0 25 100.0
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Graph 1: Reduction of pain with paracetamol and placebo during first 24 hrs.
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Graph 2: Reduction of pain with paracetamol and placebo during first 2-6 days.
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Graph 3: Reduction of pain with paracetamol and placebo after 1 week.

Table 2: Comparison of disappearance of pain after medication in two groups of patients studied.

. . L Paracetamol group | Placebo grou
Disappearance of pain after medication No. g/o P No g% Pl pvalue
24 HOURS
e 0NOPAIN 10 40.0 0 0.0
o 1-2SLIGHT 10 40.0 0 0.0
o 3-4MILD 5 20.0 0 0.0
° 5-6 MODERATE 0 0.0 5 20.0 <0.001**
e 7-8SEVERE 0 0.0 10 40.0
e 9-10 HORRIBLE 0 0.0 10 40.0
e TOTAL 25 100.0 25 100.0
2-6 DAYS
e 0NOPAIN 12 48.0 0 0.0
o 1-2SLIGHT 13 52.0 0 0.0
e 3-4MILD 0 0.0 0 0.0
. 5-6 MODERATE 0 0.0 2 8.0 <0.001**
e 7-8 SEVERE 0 0.0 13 52.0
e 9-10 HORRIBLE 0 0.0 10 40.0
e TOTAL 25 100.0 25 100.0
1 WEEK
e 0NOPAIN 22 88.0 0 0.0
e 1-2SLIGHT 3 12.0 0 0.0
e 3-4MILD 0 0.0 0 0.0
e 5-6 MODERATE 0 0.0 15 60.0 | <0.001**
e 7-8 SEVERE 0 0.0 10 40.0
e 9-10 HORRIBLE 0 0.0 0 0.0
e TOTAL 25 100.0 25 100.0
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DISCUSSION

It is well known that anxiety and pain are very common
experience among the patients undergoing orthodontic
treatment especially after the placement of initial arch
wire. Pre-procedural anxiety is related to increased levels
of perceived pain for patients undergoing restorative
dental treatment, such as periodontal treatment and
implant placement as was seen by Klages et al and
Fardal & McCulloch in their study.*%

A lot of remedies and therapeutic agents have been used
to decrease the amount of pain. The most common
include the analgesic medication like paracetamol,
ibuprofen. Clarity is needed whether anxious patients
require more analgesia to manage their pain.
Experimental work by Tang et al.'? on pain perception
in response to electrical stimulae in two groups of
patients, namely low trait anxious (LTA) and high trait
anxious (LTA), demonstrated that both groups had the
same pain thresholds and yet the more anxious (HTA)
patients perceived the electrical stimulus to be more
painful.

The present study was done to determine the pain related
perception of patients and to know the satisfaction levels
and mindset of patients after taking analgesic and
placebo. For that reason Xylitol chewing gum was given
to one group of patients. Xylitol is a sugar free chewing
gum and has antibacterial effect. Xylitol is non
fermentable by cariogenic plaque bacteria and thus, does
not lower the pH of plaque. As the plaque pH does not
decrease, enamel demineralization is prevented, and
plaque bacteria do not proliferate.

Paracetamol is the most common analgesic prescribed in
orthodontics and patient is usually informed about the
pain after the initial wire placement during the first 24
hrs. The probable mechanism for preoperative anti-
inflammatory effect is the blockage of prostaglandin
synthesis in  peripheral tissue, inhibiting the
cyclooxygenase pathway and therefore the production of
PGE, side effects being, gastric ulceration, nausea,
vomiting. Law et al® found that pre-emptive ibuprofen
significantly decreased pain to chewing at two hours
compared with postoperative ibuprofen or placebo.
Similar to that, Bernhart et al™ found decreased pain
scores in patients taking pre- or postoperative ibuprofen
compared with patients taking only postoperative
ibuprofen.

This study observed that pain was reduced in both groups
i.e analgesic-paracetamol group and placebo group-
xylitol group. Mostly pain was reduced in the
paracetamol group at 24 hrs,2-6 days and after 1 week
interval. However, the effect of placebo group cannot be
ignored as that group also showed some reduction in pain
which can be due to the masticatory effect of chewing
gum or mere satisfaction of patients psychology causing
the placebo effect, which lead to decrease in pain,

indicating placebo medication can be tried in patients as
it has no side effects.

The drawback of this study was the less sample size and
the strong point was that there was no patient attrition
during the course of study. Gender distribution was not
included in this study because of previous study results
that had shown no correlation between pain and sex.**!

CONCLUSION

1. Mostly the pain reduction was seen in the analgesic
group as compared to placebo group which was
statistically significant.

2. There was reduction of pain in both the groups
analgesic and placebo group indicating that the
effects of placebo cannot be undermined.

REFERENCES

1. "International Association for the Study of Pain:
Pain Definitions". Archived from the original on 13
January 2015. Pain is an unpleasant sensory and
emotional experience associated with actual or
potential tissue damage, or described in terms of
such damage Derived from Bonica JJ, "The need of
a taxonomy", Pain, June 1979; 6(3): 247-8.

2. Krishnan V. Orthodontic pain: from causes to
managementa review. Eur J Orthod, 2007; 29:
170-179.

3. Bergius M, Broberg AG, Hakeberg M, Berggren U.
Prediction of prolonged pain experiences during
orthodontic treatment. Am J Orthod Dentofacial
Orthop, 2008; 133: 339.e1-339.€8.

4. Ngan P, Kess B, Wilson S. Perception of discomfort
by patients undergoing orthodontic treatment. Am J
Orthod Dentofacial Orthop, 1989; 96: 47-53.

5. Debono DJ, Hoeksema LJ, Hobbs RD. "Caring for
patients with chronic pain: pearls and pitfalls”. The
Journal of the American Osteopathic Association,
August 2013; 113(8): 620-7.
doi:10.7556/ja0a.2013.023. PMID 23918913.

6. Turk DC, Dworkin RH. "What should be the core
outcomes in chronic pain clinical trials?". Arthritis
Research & Therapy, 2004; 6(4): 151-4.

7. Jump up to: ® ° Breivik H, Borchgrevink PC, Allen
SM, Rosseland LA, Romundstad L, Hals EK,
Kvarstein G, Stubhaug A., "Assessment of pain".
British Journal of Anaesthesia, July 2008; 101(1):
17-24. doi:10.1093/bja/aen103. PMID 18487245.

8. Moore RA, Wiffen PJ, Derry S, Maguire T, Roy
YM, Tyrrell L, "Non-prescription (OTC) oral
analgesics for acute pain - an overview of Cochrane
reviews". The Cochrane Database of Systematic
Reviews, November 2015; 11(11).

9. Oliver R, Knapman Y. Attitudes to orthodontic
treatment. Br J Orthod, 1985; 12: 179-188.

10. Fardal @, McCulloch CA., Impact of anxiety on pain
perception associated with periodontal and implant
surgery in a private practice. J Periodontol, 2012;
83: 1079-1085.

WWW.ejpmr.com

458



http://www.iasp-pain.org/Taxonomy
http://www.iasp-pain.org/Taxonomy
https://web.archive.org/web/20150113000208/http:/www.iasp-pain.org/Taxonomy
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.7556%2Fjaoa.2013.023
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/23918913
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC464897
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC464897
https://en.wikipedia.org/wiki/Pain#cite_ref-Breivik2008_6-0
https://en.wikipedia.org/wiki/Pain#cite_ref-Breivik2008_6-1
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1093%2Fbja%2Faen103
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/18487245
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6485506
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6485506
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6485506

Arshad et al.

European Journal of Pharmaceutical and Medical Research

11.

12.

13.

14,

15.

16.

Klages U, Kianifard S, Ulusoy O, Wehrbein H.,
Anxiety sensitivity as predictor of pain in patients
undergoing restorative dental procedures.
Community Dent Oral Epidemiol, 2006; 34:
139-145.

Tang J, Gibson SJ., A psychophysical evaluation of
the relationship between trait anxiety, pain
perception, and induced state anxiety. J Pain, 2005;
6: 612-619.

Bernhart MK, Southhard KA, Batterson KD, Logan
HL, Baker KA, Jakobsen JR. The effect of
preemptive and/or postoperative ibuprofen therapy
for orthodontic pain. Am J Orthod Dentofac Orthop,
2001; 120: 20-27.

Ngan P, Bratford K, Wilson S. Perception of
discomfort by patients undergoing orthodontic
treatment. Am J Orthod Dentofac Orthop, 1989; 96:
47-53.

Jones M, Chan C. The pain and discomfort
experienced during orthodontic treatment. A
randomised controlled trial of two aligning
archwires. Am J Orthod Dentofac Orthop, 1992;
102: 373-381.

Erdinc AME, Dincer B. Perception of pain during
orthodontic treatment with fixed appliances. Eur J
Orthod, 2004; 26: 79-85.

WWW.ejpmr.com

459




