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ABSTRACT

INTRODUCTION

Objectives: Pain in dentistry is a common problem which
dentists think about it. Controlling the pain in dentistry is
crucial. Nonsteroidal anti-inflammatory drugs (NSAIDs) and
acetaminophen are used worldwide for suppressing pain and
inflammation. The aim of the present study was to compare the
effect of preoperative ibuprofen and acetaminophen therapy
on orthodontic pain with a different method.

Controlling the pain during orthodontic treatment is
important for patient and dentists.1 Past studies have
shown that imagination of pain in patients mind is the
worst aspect of orthodontic treatment and is the first
reason for not continuing the orthodontic treatment.1,2
Orthodontic pain by having more severity is the worst pain
in comparison with other pains, such as tooth extraction.3
Pain has a multifactorial nature and depends on the
patient’s previous experience of pain, age, sex, appliance
type, stress, current emotional state of the patient,
and cultural differences. It is thought that a genderdependent response to pain is related to the culture of
the society and is not due to physiologic factors.4,5 Pain
might have a negative effect on patient compliance and
even in some cases will stop brushing painful teeth.6
Pressure on the teeth by orthodontic appliance will lead
to ischemia, inflammation, and quick edema.7 Followed
by compression of periodontal dithering ligament (PDL),
algogens, such as histamine, prostaglandins, serotonin,
and substance P are secreted and start inflammation
reactions.8 Pain would occur after 2 hours from starting
of pressure and reach to its maximum point in 24 hours
and would decrease in 5 days.7,8
For controlling pain in dentistry, some ways are suggested, such as use of low-intensity laser on periodontal
tissue, transcutaneous electrical nerve stimulation, stimulating PDL, and using nonsteroidal anti-inflammatory
drugs (NSAIDs).9-11
The NSAIDs, such as ibuprofen and naproxen are
used due to antinociception, anti-inflammatory, and febrifuge effects, but because of their negative gastrointestinal effects acetaminophen might be prescribed, which
is a nonopioid analgesic with no anti-inflammatory
effects.12-14 Inhibitory effect of NSAIDs on the activity
of cyclooxygenase for the production of prostaglandins
is the main issue in using NSAIDs for controlling orthodontic pain.15 In some studies the role of prostaglandins
in teeth movements has been proved.16,17 It was found
that prostaglandin E (PGE) causes bone resorption in
rats. Also, topical application of PGE in monkeys has
two-fold effects in controlling tooth movements than
rats and effect of PGE in human is the same as in rats.16,17
Because of the important role of PG in tooth movements,
it is recommended not to use ibuprofen for pain control
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because NSAIDs inhibit cyclooxygenase pathway, which
will inhibit PGE production. Also, they might inhibit
osteoclastic activities and cause slow bone resorption.18
Although there is no evidence on inhibition of human
tooth movements by PG inhibitors in these days,19,20
ibuprofen significantly inhibits the production of PG in
PDL and consequently will decrease teeth movement
speed. On the contrary, although ibuprofen has inhibitory effects on PGE production in PDL, no significant
difference in teeth movement speed was observed.21
Recent researches in medicine and dentistry are
focused on the subject of analgesic prescription before
treatment due to reduction of pain after the treatment. It
is thought that analgesics are resolving peripheral sensitivity and prevent central sensitivity.22 The aim of using
analgesics before treatment is blocking the afferent nerve
impulses before they reach to the central nervous system,
which is obtained by using narcotics, local anesthesia,
or NSAIDs.23 When NSAIDs are prescribed before treatment, body has enough time to absorb and distribute the
drug before tissue damage and PG sequence production,
and consequently will reduce inflammation reactions.23,24
The aim of this study was to compare the effect of preoperative ibuprofen and acetaminophen therapy on
orthodontic pain with a different method.

MATERIALS AND METHODS
This crossover clinical trial study was double-blinded,
which was conducted on people who had inclusion
criteria for this study (no specific systemic disease, no
digestive and coagulation diseases, due to drug tolerance
no history of frequent use of the drugs used in this study,
not to receive any other drugs during the study, lack of
pain in other teeth and other parts of oral cavity, selected
teeth must be vital with no endodontic and periodontal
problems) and had been referred to Ahvaz Jundishapur
Dentistry Faculty. Software NCSS with 95% power and
95% confidence level was used to calculate the sample
size. Fifty-four people in the 18 to 25 years age range were
randomly selected. Informed consent was obtained from
the participants.
For conducting crossover trial study, the samples were
divided into two groups: Groups I and II. The sample size
for a clinical trial in each I and II groups was 27 people,
but due to the use of randomization table, 25 people
in group I and 29 people in group II were acceptable. Randomization table includes 54 random numbers from 0 to
9, where numbers 0 to 4 were related to the group I and
numbers 5 to 9 were related to the group II. The obtained
numbers from randomization table are as follows:
1-8-6-6-9-7-6-7-4-6-5-4-6-6-9-5-0-1-4-7-5-4-5-1-4-2-3-01-5-7-9-2-5-0-1-8-6-7-1-9-4-9-2-0-6-4-8-1-4-9-5-1-0World Journal of Dentistry, October-December 2016;7(4):182-185

Samples in group I received placebo (starch) in first
level, acetaminophen 650 mg (Kharazmi Pharmaceutical
Company, Tehran, Iran) at second level, and ibuprofen
400 mg (Kharazmi Pharmaceutical Company, Tehran, Iran)
at third level. Samples in group II received placebo in first
level, ibuprofen 400 mg at second level, and acetaminophen
650 mg at third level. At each stage, two sets of 6.4 mm
separator [imports/exports Net Tehran Company (NT
Co.), USA] were placed between teeth numbers 5, 6, and 7
at right lower quadrant. All three drugs were offered to
samples in the form of same capsules. The time interval
between each stage was a month.
After using each drugs in each level, the mount of
pain was measured by using a questionnaire based on
several activities (chewing, in time of contacting teeth,
and noncontacting) with visual analog scale (VAS) for
multiple times: 1 hour before setting separator, after
in time of setting separator, 2 to 3 hours after setting
separator, 12 hours after setting separator, and in time of
waking up by the next morning and time of waking up in
3rd, 4th, and 5th day. Six days after setting separator, the
samples were referred to dentistry faculty for removing
the separator. In each level, questionnaires were collected
and the effects of three drugs were compared. Also, the
effects of three drugs were compared between sexes.
Statistical analysis was done using t test and analysis of
variance (ANOVA) were used by Statistical Package for
Social Sciences (SPSS) software version 22. p ≤ 0.05 was
considered significant.

RESULTS
The results showed that using placebo, ibuprofen, and
acetaminophen had significant effect on suppressing
pain before starting treatment, during chewing, in time
of contacting teeth, and noncontacting (p = 0.000). Total
pain process is shown in Graph 1. In males, it had been

Graph 1: Pain process during received drugs
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Table 1: The effect of received drugs in groups I and II
Groups
Frequency
First level
p*
I
25
Placebo
0.96
II
29
Placebo
0.07
*
The comparison between first and second levels in both groups.
†
The comparison between second and third levels in both groups.

declared that using placebo had significant effect on
suppressing pain in time of contacting teeth (p = 0.047).
Acetaminophen had significant effect during chewing,
in time of contacting teeth (p = 0.04), and ibuprofen has
significant effect in time of contacting teeth (p = 0.024).
In females, it was shown that using placebo, ibuprofen,
and acetaminophen had significant effect on suppressing
pain before starting treatment, during chewing, in time
of contacting teeth, and noncontacting (p ≤ 0.05).
To determine the effect of choice, in groups I and II,
it was found that there is no significant difference for
choosing the drug in group A (p ≥ 0.05), because in
group I, acetaminophen has no significant different
with placebo in reducing the pain (p = 0.962). Also,
acetaminophen and ibuprofen were unable to create
significant difference in reducing the pain (p = 0.713).
In group II, ibuprofen has no significant difference
with placebo in reducing the pain (p = 0.077) and also
ibuprofen and acetaminophen were unable to create
significant difference in reducing the pain (p = 0.150)
(Table 1).
To determine ibuprofen and acetaminophen interaction in groups I and II by t test, no significant difference
was found (p = 0.589 and p = 0.868 respectively). These
drugs in each groups could not reduce the pain in
comparison with placebo significantly during chewing
(p = 0.639), in time of contacting teeth (p = 0.543), and
noncontacting (p = 0.325).
Evaluation of pain changes in samples at the time of
its creation to its absence showed that there are significant
differences between male and female for placebo during
chewing immediately after placement (p = 0.003), in the
morning of the 4th day (p = 0.05). For acetaminophen and
ibuprofen, immediately after placement, p = 0.006 and
p = 0.005 respectively. There were significant differences
between male and female in time of contacting teeth for
placebo immediately after placement (p = 0.0001), 3 hours
after placement (p = 0.024), in the morning of the 3rd day
(p = 0.05), and on the morning of the 4th day (p = 0.048).
For acetaminophen and ibuprofen, immediately after
placement, the difference was significant (p = 0.004
and p = 0.009 respectively). There were significant
differences between male and female for placebo in
time of noncontacting teeth immediately after placement
(p = 0.002).

184

Received drugs
Second level
Acetaminophen
Ibuprofen

p†
0.71
0.15

Third level
Ibuprofen
Acetaminophen

In comparison of the effect of the initial dose for
placebo, acetaminophen, and ibuprofen in reducing
orthodontic pain in groups I and II, it had been shown
that there were no significant differences during chewing,
in time of contacting teeth, and noncontacting (p ≥ 0.05).

DISCUSSION
Pain in dentistry is one of the most common compli
cations that dentists think about it. Controlling the pain
in dentistry is a wish for patient and dentist.22,25 Sedative
and nonsteroid drugs are used worldwide for emotional
stress, chronic stress, high blood pressure, seizure control,
suppressing pain and inflammation, and joint pains.22
In the present study, it had been declared that ibuprofen and acetaminophen as well as placebo were useful to
reduce pain before starting treatment, during chewing,
in time of contacting teeth, and noncontacting which
these results were close to the results of Patel et al,12
Bird et al,26 Mehlisch et al,13 Polat and Karaman,9 Steen
Law et al27 studies.
Patel et al12 showed significant effect of ibuprofen
after separator placement. Significant decrease in pain
was observed for ibuprofen in comparison with placebo
before and after separator placement. Results from Bird
et al 26 showed that the pain increases after placing
separator, then decreases and reaches to its maximum
amount in the 1st morning. In Polat and Karaman9 study,
all analgesics compared to placebo showed reduction in
pain. Melissa et al showed that using ibuprofen before
starting treatment would significantly decrease the pain
in 2 hours after placing separator and in bed time. It had
been cleared in Steen Law et al27 study that patients who
received edible ibuprofen 1 hour before placing separator
showed significant decrease in pain during chewing than
patients who received placebo.
The pain process in this study was ascendant and
ibuprofen and acetaminophen were unable to reduce
pain significantly in comparison to placebo. This result is
close to the obtained results from Patel et al12, Bird et al26
studies and in contradiction with Minor et al28 study. In
Patel et al12 study, acetaminophen and sodium naproxen
did not have significant difference with placebo and
reduction in the effect of analgesics resulted in high pain
in 2nd day. Bird et al26 did not observe any significant
difference between acetaminophen and ibuprofen, but
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Minor et al28 showed significant decrease in pain 6 hours
after separator placement, during bed time, and 1st
morning after separator placement.
In this study, it was shown that ibuprofen and
acetaminophen were effective for reducing the pain
significantly in comparison to placebo. Significant differences were seen at three stages between genders, but
pain process got ascendant and the mentioned drugs
were unable to reduce the pain by passing time. Thus,
we were not able to reduce the pain process gradient by
this drug doses and number of tablets. So, by increasing
the number of tablets and increasing daily ibuprofen and
acetaminophen dose, we wish to reduce orthodontic pain.
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