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Comparison of the Effectiveness Between Preoperative Ibuprofen and
Naproxen for Pain Control after Orthodontic Archwire Placement

Ashfaquzzaman A.", Hassan G.S.2, Khan M.A.S.%, Nahar L.%, Jahan B.H.A}
Jagirdar F.I.%, Khan A.’
Abstract

Background: Orthodontic procedures like separator placement, archwire placement, and activation, application of
orthopedic forces, and debonding cause pain in patients. Researchers showed that the administration of preoperative
NSAIDs reduces the pain that patients commonly experience during archwire placement.

Purpose: This quasi-experimental study evaluates the efficacy of naproxen and ibuprofen as preoperative analgesics.

Method: Selected 56 cases were divided into two groups. Ibuprofen and Naproxen were administered one hour
before archwire placement, and their pain level was recorded in a pre-developed 100 mm visual Analogue Scale for
chewing, biting, fitting front teeth, and fitting back teeth together at different time points after archwire placement.
A quasi-experimental study was performed.

Result: The patients who took Naproxen (500mg) preoperatively felt significantly less pain than Ibuprofen (400 mg)
at 6, 12, 24, 48, and 72 hours in chewing food, only at 24 hours for biting food while for fitting back teeth at 6, 12
hours and seven days and for fitting front teeth at 24 and 72 hours. The pain in chewing and biting was found to be
quite similar, except that there were no differences in pain scores between the two experimental groups at two hours.
In both treatments, female participants had a lower pain level than men. In addition, it was found that there is an
additional need for one or two post-operative analgesics for complete pain relief.

Conclusions: Naproxen (500 mg) is more effective than ibuprofen (400 mg) for decreasing the severity of pain
during archwire placement.
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Introduction

In orthodontic treatment, pain is the most uttered nega-
tive effect for clinicians and patients.!* Surveys report
that it is the most common cause of treatment abandon-
ment.>* Patients should generally prepare themselves
for some level of pain and discomfort during their or-
thodontic treatment. Unpleasant tactile sensations, a
feeling of confinement in the oral cavity, tightening of
the soft tissues, stresses on the mucosa, dislocation of
the tongue, painful teeth, and pain are all manifestations
of discomfort.* Research shows that ninety percent of
participants experienced pain throughout orthodontic
treatment, and the other 30% contemplated stopping
treatment early due to the discomfort they felt.> From
a 203 Chinese orthodontic patients sample, ninety-one
percent experienced discomfort during every visit.%’
Studies have shown that ninety-five percent of people
undergoing orthodontic treatment would feel pain.®® Af-
ter the periodontal ligament has been compressed, the
orthodontic device applies force to the teeth, causing
ischemia, inflammation, and edema. After periodontal
ligament compression and inflammatory response acti-
vation, alogens such as histamine, bradykinin, prosta-
glandin, serotonin, and substance P are produced.!*!

It is believed that one’s current emotional state, pressure
levels, cultural norms, gender, and chronological age,
all have a role in their perception of pain. Cyclic nu-
cleotides and prostaglandin are suggested mediators of
bone resorption and tooth movement. Pain control with
NSAIDs is the preferred method respecting orthodontic
treatment. Surprisingly, no universally accepted drug
regimen for this condition has been established as of yet.

NSAIDs work by blocking cyclooxygenase enzymes,
which stop prostaglandins from being made and stop
inflammation and nerve receptors from becoming more
sensitive. Ibuprofen and Naproxen are both made from
propionic acid and work to relieve pain.'*"* Howev-
er, Ibuprofen works for a shorter amount of time than
Naproxen."® Both NSAIDs are said to have a peripher-
al analgesic effect on prostaglandin production causing
tooth movement.

In the past ten years, medicine and dentistry
have paid a lot of attention to pre-emptive analgesia to
prevent or lessen pain after surgery. This method tries to
stop pain instead of just covering it up. The idea is that
preemptive analgesia stops or reduces the nervous sys-
tem from remembering the pain stimulus, which makes

it less likely that painkillers will be needed later.!*!
When NSAIDs are taken before surgery, the body has
time to absorb them before tissue damage triggers the
synthesis of prostaglandins.

No previous study has been reported on “Pre-op-
erative Ibuprofen Versus Naproxen for control of pain
after orthodontic archwire placement and activation” at
BSMMU till now. Yet no well-accepted way is there to
control this pain. So reducing the pain is a necessary
aspect for clinicians and patients.

Our study is to test the efficacy of two drugs
(Naproxen and Ibuprofen) in managing this pain. We
have tried to see in which parameter the patient feels
more pain and most minor discomfort. In a previous
study, the dose of Naproxen was 550 mg, but here
500 mg of Naproxen is used instead of 550 mg to see
whether a little reduction in amount alters the previ-
ous result. The last study (Omur Polat ef al.) found that
both NSAIDs could not relieve pain entirely during the
treatment period. They found that complete pain relief
was achieved by prescribing additional post-opera-
tive NSAIDs. In our study, we also observed whether
their recommendation regarding other post-operative
NSAIDs was significant or not and to find out the effec-
tiveness between Naproxen and Ibuprofen as preopera-
tive analgesics during orthodontic treatment.

Methods
Selection of participants:

The study was conducted in the Orthodontics depart-
ment of Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka, Bangladesh. The inclusion criteria
were to the patients who were fixed orthodontic therapy
administered to the selected patients, and their age was
between 20 to 25 years. Patients with preexisting sys-
temic conditions and those who declined participation
were excluded from the trial.

Every day, on average 4-5 patients came for archwire
placement. We select 4 participants each day and ran-
domly assigned in the Naproxen 500mg or Ibuprofen
400 mg treatment group. Study investigator informed
study details to the participants and if the participants
willingly agreed to participate and signed to the in-
formed consent form were finally enrolled. Enrollment
was ongoing since the last participants had enrolled in
the study.
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Sample Size Calculation-

(Za+2p) X (812+8,%)
(11— ph2)? From the previous studies:
(1.96 + 0.85)2 x (2.752 + 2.812) Z, = z value of standard deviation at 5%
- (6.27 — 5.32)2 significant level
= 1.
_2.8% x (7.56 + 7.89) 00
.952 zg = z value of standard deviation at 80%
_ 7.896 x 15.45 powet
B .9025 = 0.85
_ 121.99 11 = Mean of one group = 6.27
.9025
U, = Mean of other group = 5.32
= 135.17
6, = Standard deviation of one group =
n = 136 2.75
6, = Standard deviation of other group

=2.81
Therefore the sample size for each group will be 136.

So total sample size of the two groups is 272, according to the formula.

10-15 patients in the orthodontic department of BSMMU in one month will fulfill the inclusion
criteria. The study duration is six months and the sample size was roughly 70 during the study

period.

In this case, the final sample size was estimated (nf) using the following formula.

n 272
nN=—xw= —757 =55.67 = 56

1+ 1+

N 70

Where n = the desired sample size when the population is less than 10,000
n= the desired sample size, when the population is more than 10,000

N= the estimate of population size.

Therefore, the sample size was 56 (estimated sample size).




Sampling technique: Simple random sampling was done.
The participants who fulfilled the inclusion criteria were
given a notation number. By lottery method, 56 cases
were selected for data collection during the study.

Data collection technique:

A total of 56 cases were selected in the orthodontic de-
partment and were divided into two groups of 28 each,
one was administered Naproxen 500mg, and the oth-
er was administered Ibuprofen 400 mg, 1 hour before
archwire placement. Using a 100mm pain scale (visual
analog scale) for the intensity of discomfort felt during
chewing, biting, fitting front teeth, and fitting back teeth,
participants reported their levels of activation and pain
experiences. The patient reported discomfort occur-
rence and intensity at 2, 6, 12, 24, 48, 72 hours, and 7
post-archwire days. Patients were instructed to bring the
completed survey to their subsequent session.

We purchased all the drugs from the same manufacturer
given to the participants. Quasi-Experimental trials were
performed where simple randomized sampling was done
to prevent bias. The data were submitted for statistical
analysis.

A sheet marked for the time of recording with a 100mm
visual analgesic scale for recording the pain was given
to the patients.

Data management:

After collecting data, the questionnaires were manually
checked, and if any discrepancies were found those were
solved immediately by participants over the phone. Af-
ter completion of data collection, all data were entered
in Microsoft Excel and later converted to SPSS. Data
checking and cleaning were performed in SPSS. Data
were screened and chewed for any kind of missing val-
ues and discrepancies.

Ethical consideration:

The research protocol was approved by the ethical com-
mittee (Local Ethical Committee Institutional review
board) of BSMMU, Memo no: BSMMU/2015/1296,
dated 16-08-2015. A detailed medical history was taken
from the participants to see whether there was any sys-

temic disease. Participants with any type of systemic dis-
ease or contraindication to NSAIDs were excluded from
the study. So there is no physical risk to the participants
throughout the study period. All participants will be pro-
vided with a case number to maintain their confidential-
ity. Participant or legal guardian wrote informed consent
was obtained. As a result of the technique, both doctors
and patients were better able to make informed decisions
on how to handle the situation.

Statistical analysis:

All the quantitative data were expressed as numbers or
percent, and quantitative data were expressed as mean
and standard deviation. Data analysis was performed
using the Statistical Package for Social Science (SPSS)
for Windows (version 20) and STATA version 15. Data
normality (data distribution patterns) and homogeneity
of variances were checked by qg-plot or histogram. A
mixed model ANCOVA was used to follow up the pain
level as an outcome variable and given medication as an
independent variable, to investigate the control of pain
between the two treatment groups. The least significant
difference (LSD) was used for multiple comparison tests
of the severity of pain between the treatment groups.
All the patients were repeatedly observed after archwire
placement in regular intervals. So to assess the treatment
effects on changes in pain levels, the Generalized Es-
timating Equation (GEE model was analyzed using an
exchangeable correlation matrix). We then consider the
treatment effects on changes in pain levels adjusted by
age, sex, time, and the interaction between the treatment
arm and time. A p-value<0.05 was considered signifi-
cant.

Results

A total of 56 patients came to BSMMU for orthodontic
Archwire replacement in 2016 (April 2016 to Septem-
ber 2016). The mean age of the participants in this study
was 22.84+1.45 years, and the period between the two
treatments arms was similar (Table 1). The majority of
the patients in this study were female, 83.9% (47/56). At
hours 24 and 48, most of the patients had reported the
highest pain level, but in both the treatment arms, female
patients had a lower level of pain than men.




Table 1: Basic characteristics of the study participants.

Variables Ibuprofen, n=28 Naproxen, n=28
Age (mean+SD) 22.75+1.46 22.93+1.46

Sex

Male. n(%) 4 (14.30%) 5 (17.90%)

Female, n (%)

24 (85.70%)

23 (82.10%)

The highest level of pain is stratified by Sex (Pain level, hr)

Chewing food, Pain level (Hour)

Male 8.00 (24hr) 4.40 (12 hr)
Female 6.43 (24hr) 3.91 (48hr)
Biting food, Pain level (Hour)

Male 8.25 (24hr) 6.80 (6th hr)
Female 7.21 (24hr) 6.43 (48hr)
Fitting back teeth, Pain level (Hour)

Male 8.50 (48hr) 6.60 (48hr)
Female 7.13 (24hr) 6.78 (48hr)
Fitting front teeth, Pain level (Hour)

Male 6.75 (24hr) 4.40 (24hr)
Female 4.71 (24 hr) 3.48 (48hr)

Data are presented as mean + standard deviation or number with the percentage in parentheses.

ANCOVA model was applied to compare the difference in pain mean level of the two treatment groups
at various time intervals. Age and sex were used as the covariates. A significant decreased of mean pain level at
Naproxen group compared to ibuprofen group for chewing food at 6th(p=0.002), 12th(p=0.004), 24th(p<0.000),
48th(p<0.000) and 72 hour (p<0.000) respectively (Table 2). Whereas for biting food, pain levels decreased sig-
nificantly only at the 24th hour ((p<0.000) in the Naproxen group compared to Ibuprofen. Pain in fitting back teeth
was also significantly decreased in the Naproxen group on the 6th (p=0.005), 12th (p<0.000), and day 7 (p<0.000),
respectively. While for fitting front teeth, pain levels were also manifestly decreasing at 24th (p=0.004) and 72 hours
(p=0.03) in the Naproxen group compared to the Ibuprofen group (Table 2). But both the fitting back and front teeth
pain not significantly decreasing at the same time.




Table 2: Comparison of mean pain level between the two treatment arms during the study period.

2hr p 6 hr ) 12 hr D 24 hr p 48 hr ) 72 hr ) 7 days p

Chewing food

Ibuprofen ~ 2.12+1.84 3401.73 5.002.01 6.41£1.91 546+1.77 5012206 <000 1.54£1.48
028 0.002 0.004 <000 <000 0.72

Naproxen ~ 1.63£1.52 1.89£1.79 3.36+2.31 3.05£1.93 3.79£1.13 227£1.94 1.43£0.57

Biting food

Ibuprofen  2.1141.84 448£1.93 5124217 096 7.19+1.66 6.11£1.73 4.07£2.05 046  2.19£1.54
0.72 0.14 <000 0.53 0.56

Naproxen ~ 2.29+1.94 538278 5.10+1.88 5.101.88 642191 447£1.93 1.99+0.82

Fitting back teeth

Ibuprofen ~ 2.13+1.84 5.1141.97 642¢1.91 <000  7.29£1.70 7.08£1.74 623197 071 6.24£1.94
0.26 0.005 0.08 0.53 <000

Naproxen ~ 1.62£1.52 3504227 2.29+1.74 6.43£1.91 6.75£2.12 6.42+1.91 2.19£1.54

Fitting front teeth

Ibuprofen ~ 1.99+1.39 2.00£1.39 3312157 062 5.0042.02 3.70£1.21 3.67£1.79 003 1.10£1.13
0.13 020 0.004 033

Naproxen  1.40£1.45 1.5741.03 3.55£1.95 3354223 333157 2.54£1.80 0.65+1.06

Data are presented as mean + standard deviation. Both groups had the same number (n=28) of patients. Signifi-
cance p<0.05.

The generalized estimating equation (GEE) model showed that chewing food teeth pain (Beta coefficient, f=-1.97,
95% confidence interval, CI -2.76, -1.19) and fitting front teeth pain (p =-1.09, 95% CI -1.98, -0.20) was signifi-
cantly decreasing in the overall period (2nd, 6th, 12th,24th, 48th, 72th and 168 hours) among those patients who
got treatment Naproxen group compared to Ibuprofen group (Table 3/Figure 1).

Table 3: Longitudinal change in pain levels in the Naproxen group compared to Ibuprofen.

Crude Adjusted
B(95% CI) p-value B(95% CI) p-value
Naproxen
Chewing food -1.66(-2.40,-0.92)  <0.000 -1.97(-2.76, -1.19) ~ <0.000
Biting food  -0.10(-0.86, 0.67) 0.81 -0.07(-0.90, 0.77) 0.87
Fitting front teeth  -1.62(-2.43,-0.80)  <0.000 -1.09(-1.98, -0.20) 0.01

Fitting back teeth  -0.64(-1.31, 0.03) 0.06 -0.61(-1.31,0.10)  0.09




Data is presented as a beta coefficient (B-coefficient) with 95% confidence intervals. The model was adjusted for age,
sex, time, and the interaction between the treatment arm and time.
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Figure 1: Longitudinal change in pain levels in the Naproxen group compared to Ibuprofen. The model was ad-
justed for age, sex, time, and the interaction between the treatment arm and time.

The stratified ANCOVA model adjusted by age showed that the pain level in chewing food, biting food pain, fitting
back teeth pain, and fitting front teeth pain significantly differed for sex in different time points (Figure 2). The Ibu-
profen group significantly decreased female pain levels compared to males in the various time points, whereas the
Naproxen group significantly decreased male pain levels compared to females in the different time points.
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Figure 2: Level of pain in two treatment groups stratified by sex.
Discussion

Mediators such as cyclic nucleotides and prostaglandins
have been suggested as mediators of bone resorption
and tooth movement.'®!'” One of the primary mediators
of this inflammatory response that promotes vascular
dilatation and permeability and causes bone resorption
via osteoclastic cell activation is a prostaglandin,
prostaglandinE2  (PGE2)."*"  This inflammatory
response is liable for pain in patients. As no study was
reported on preoperative Ibuprophen versus Naproxen
for pain control after orthodontic archwire placement at
BSMMU, this study would test the effectiveness of two
drugs (Ibuprophen and Naproxen) in the management of
this pain and recommend whether a longer-acting and
the safer drug is needed for orthodontic pain control.

Naproxen reduces discomfort following archwire
insertion in this experiment. We compared Ibuprophen
and Naproxen for pain management following archwire
implantation and activation. This study included 48
Bangladeshi adults who had archwire placement. The
patients who were included in this study got randomly
Ibuprofen (400mg) (n=28) or Naproxen (500mg) (n=28).
All the patients were given a single oral dosage an hour
before the operation.

After the treatment, the patient was given directions and
asked to complete a questionnaire. The questionnaire
was a seven-page booklet with a 100-mm horizontal
VAS where patients could mark how uncomfortable they

were. Patients had to keep the pain/discomfort scale every
time they chewed, bite, put their front teeth together, or
put their back teeth together. After 2 hours, 6 hours, 12
hours, 24 hours, 48 hours, 72 hours, and seven days, the
patient wrote down how much pain they were feeling.
The questionnaire was due at the final appointment.
There was no good way to objectively measure pain
response, so we used the PPA 100-mm VAS, which was
shown to be a simple and reliable way to measure pain
intensity from the patient’s perspective.?’

Various trials pain control trials after archwire placement
were administered that Naproxen significantly reduced
pain than other treatment.! There is no published data
on pain control after archwire placement in Bangladesh.
There was no difference between the sex and level of
pain in the previous studies. But in this study, we found
a significant difference in pain levels in sex for two
treatment groups. Pain-reducing capability is higher for
males in the Naproxen group, while pain-reducing ability
is higher in the Ibuprofen group for females. However,
we have less number of males compared to females.

The result of the study revealed that those patients who
administrated Naproxen (500mg) preoperatively felt
significantly lower pain than Ibuprofen at six-hour,
twelve hours, twenty-four hours, forty-eight hours, and
seventy-two hours in chewing food, only at twenty-
four hours for biting food, while for fitting back teeth
at six hours, twelve hours and seven days and for fitting
front teeth at twenty-four hours and seventy-two hours.

- ____________________________________



Results for both chewing and biting pain were identical,
with except no variations in pain levels were seen here
between the two experimental groups two hours after
the trial began. Jackson et al., Dionne, and Cooper
found before that taking NSAIDs before oral surgery
could delay the start of pain and make it less severe.
Prostaglandin formation in peripheral tissue is probably
stopped, which has an anti-inflammatory effect before
surgery. If NSAIDs were taken before the process, the
body would take them in before prostaglandins were
made. This would make the inflammation response less
severe. Based on this study’s results, when compared to
the Ibuprofen group, the Naproxen sodium group had
much less pain 12 and 24 hours after archwire placement
compared to the Ibuprofen group.

So far, only ibuprofen has been used in a study as a
preoperative analgesic administered one hour before to
archwire installation.”"*? Law et al. found that taking
ibuprofen or a placebo before surgery reduced pain
from chewing much compared to taking it after surgery.
Similarly, Bernhart et al. found that patients who took
pre- or postoperative ibuprofen reported less discomfort
than those who took only postoperative ibuprofen.

This study also revealed that the overall change of pain
levels for chewing and fitting back teeth significantly
decreased during the study period but no significant
difference was observed for biting and fitting front
teeth. This finding is a big step forward in the search
for effective painkillers after archwire placement in
orthodontics: the first study shows the overall pain
reduction during the study period using the generalized
estimating equation (GEE) model, which is minimize the
inter co-linearity for each participant. Naproxen sodium
one hour before archwire implantation reduced pain.
The multidimensional nature of pain may explain why
these two studies and this one disagree about ibuprofen’s
analgesic impact. How a person reacts to pain depends on
things like how much pain they’ve felt before, how old
they are, what kind of device they’re using, how they’re
feeling right now, how stressed they are, and what their
social status is.2

Some of the NSAIDs’ most common side effects
or duodenal ulcers, gastrointestinal bleeding, renal
insufficiency, asthma, allergies, high blood pressure,
congestive heart failure, atherosclerosis, and interactions
with drugs that treat high blood pressure. Salmassain
R. et al. found that ibuprofen stopped prostaglandin E
(PGE) manufacturing capacity in the periodontal tissues,

which slowed the rate at which teeth moved.?

In the previous study, we observed that acetaminophen
is indeed the best painkiller for relieving braces
painthough acetaminophen might have lowered the
level of prostaglandin in the periodontal ligament, the
percentage of tooth movement was not much different
from that of the controls.?2¢ Walker and Buring found
that NSAIDs stop the cyclooxygenase pathway from
working, which stops PGE from being made.?” This was
thought that NSAIDs might also prevent the osteoclastic
activity needed for teeth to move, which would slow the
rate at which orthodontic teeth move.?®* We take higher
anti-inflammatory doses than OTC. After orthodontic
procedures, lesser doses of anti-inflammatory medicines
are administered for 1-3 days. In healthy people without
systemic disorders, our doses are typically removed from
the body before orthodontic tooth movement.

Although there is an unavailability of standard care
analgesics to relieve pain caused by fixed orthodontic
appliances, in our study, we aimed to compare the
analgesic effect of ibuprofen and naproxen sodium
for better management of tooth archwire placement
pain, where we found that Naproxen was superior then
Ibuprofen. However, further in-depth studies are needed
before concluding to evaluate more effective, safer, and
longer-acting NSAIDs.

Limitations

The research has several drawbacks. First, the
sample size was relatively small, but the study was
strorobustugh based on the expected effect size, and a
big more significant able would help get better results.
Secondly, the age group could be the more significant
issue for this study to conclude for any final decision;
in this study, we had only the age group between 20 to
25 years. So, this study provides a strong intimation of
the potential for pain control after orthodontic archwire
placement. Thirdly, we have a difference in sex for both
treatment groups. Importantly, in contradiction to our
findings, none of the other trials showed any pain for the
sex difference.

Conclusion

When compared with preoperatively given ibuprofen,
naproxen sodium (500 mg) taken one hour before
archwire installation significantly lowered the degree of
discomfort at different time points (400 mg). Because
the majority of patients have their worst pain between 12

-8



and 24 hours after having an archwire placed, it has been
shown that a single preoperative dose of an analgesic
is not enough to treat pain effectively. In this study, we

found that females felt less pain than mail at different
time points, and Ibuprofen was found more effective in
females, whereas naproxen worked more in males.
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