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Abstract

Objective: To investigate the frequency of pain and analgesic intake among orthodontic patients
on the first day of fixed appliance adjustments.

Methods: This retrospective observational study included 313 orthodontic patients from the Rawal
Institute of Health Sciences, Islamabad, conducted between 3™ January 2024, and 30™ August
2024. Patients aged 13 years and above undergoing fixed orthodontic treatment for at least three
months were included in this study. Patients already taking analgesics for any reason were
excluded from the study. Data on pain experiences (mild, moderate, severe) and analgesic intake
(type, dosage, frequency) within the first 24 hours of bracket placement were collected from the
history. Statistical analysis included descriptive statistics and chi-square tests to assess the
association between pain and analgesic use, with significance set at p < 0.05.

Results: Of the 313 patients, 255 (81.5%) were females and 58 (18.5%) were males. Pain was
reported as follows: 75 (24%) patients experienced no pain, 133 (42.5%) reported mild pain, and
105 (33.5%) reported moderate pain. No patients reported severe pain. Regarding analgesic intake,
120 (38.3%) did not take any analgesics, while 105 (33.5%) used acetaminophen, 45 (14.4%) used
ibuprofen, and 43 (13.7%) used naproxen. A significant association was found between pain levels
and analgesic intake (p<0.001).

Conclusion: The study highlights that while many patients experience mild to moderate pain, a
significant portion do not utilize analgesics. Acetaminophen was the most common analgesic used,
particularly among females. These findings underscore the importance of tailored pain
management strategies in orthodontic care to enhance patient comfort and safety. Further research
is needed to develop standardized protocols for analgesic use in orthodontic treatment.
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Introduction

Orthodontic treatment is a prevalent dental procedure designed to rectify misaligned teeth and
jaw discrepancies. Quantitative analysis revealed a significant increase in mean pain scores
following orthodontic adjustments (P < 0.001). Qualitative analysis identified themes related to
pain experiences, including anticipation of discomfort, adaptation over time, and coping
strategies employed by patients. ! According to a recent study pain after activation of fixed
orthodontic appliance is not associated with catastrophizing as well as age, sex, orthodontic wire
diameter, and period of activation.?

Pain experienced by orthodontic patients treated with fixed appliances is a well-documented
fact. Many patients state that pain starts 24 hours after the placement of fixed orthodontic
appliances and causes more pain than removable appliances. As a result, many patients utilize
analgesics to alleviate discomfort and improve their quality of life during treatment.
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Factors such as age, pain intensity, and the presence of headaches have been identified as predictors of analgesic use. Awareness
of these variables can assist clinicians in identifying patients who are likely to self-medicate with pain relievers.*

The use of analgesics among orthodontic patients has garnered significant attention in dental research due to its potential impact
on patient care and treatment outcomes. However, insufficient focus has been placed on orthodontic pain in both clinical practice
and research, and no standardized guidelines for pain management have been established. Approaches to alleviating orthodontic
pain vary widely, with non-steroidal anti-inflammatory drugs (NSAIDs) being the most commonly used for pain relief.
Specifically, ibuprofen and paracetamol/acetaminophen are frequently recommended.’ Analgesic consumption in orthodontic
patients was increased by increased age, increased intensity of pain, and presence of a headache. Age, intensity of pain, and
headache proved to be predictors of analgesic consumption. Knowledge of such factors may help clinicians identify orthodontic
patients who will consume analgesics on their own.®

Comprehending the frequency of analgesic intake is essential for orthodontists to formulate appropriate pain management
strategies and provide well-informed guidance to their patients. However, the regular consumption of analgesics is not without
potential risks. Various adverse effects have been associated with prolonged or excessive use of pain medications, ranging from
mild gastrointestinal disturbances to more severe complications such as hepatic damage or increased risk of haemorrhage.”
Acetaminophen is one of the commonly used medications for pain. In pediatric patients, the most frequent side effects, regardless
of how the medication is administered, include nausea, vomiting, restlessness, constipation, itching, and lung collapse
(atelectasis).? In Pakistan, self-medication remains a widespread practice and a significant public health concern. Recent data
indicate that the rate of self-medication in the country ranges between 53% and 61.3%.%10

All these factors raise concerns regarding the safety of frequent analgesic use in orthodontic patients, particularly considering the
extended duration typically associated with orthodontic treatment. This study aims to investigate the frequency of pain and
analgesic intake among orthodontic patients on the first day of fixed appliance adjustment. By exploring this frequency, we
endeavour to contribute valuable insights that can inform evidence-based pain management protocols in orthodontic care,
ultimately enhancing patient outcomes and safety.

Materials And Methods

This was a retrospective observational study which employed a quantitative approach to investigate the frequency of pain and
analgesic intake in orthodontic patients. This study was conducted on 313 orthodontic patients undertaking treatment in the
orthodontic department at Rawal Institute of Health Sciences, Islamabad. The sample size was calculated using the formula:
n=27%x(pxq)e’

n = required sample size

p = prevalence of pain due to orthodontic treatment (90%)"!

q=1-p

e = margin of error, 5%

Z =1.96 at 95% Confidence Interval

The study was conducted from 3™ January 2024 to 30™ August 2024. Informed consent was taken from all patients verbally. Non-
probability convenience sampling was done. Inclusion criteria were set as patients aged 13 years and above, undergoing fixed
orthodontic treatment for at least one year. Patients with chronic pain conditions or taking analgesics for unrelated reasons were
excluded from the study. Each patient was asked about their pain experience and history of any analgesic intake on the first day of
the monthly adjustment of their fixed appliance. Their pain response was recorded on a Likert scale from 1-5 where 1-2 was
considered mild, 3 as moderate and 4-5 as severe pain on the first day of bonding. History of analgesic intake was recorded as type,
dosage, and frequency. Descriptive statistics including age, gender and frequency of analgesic intake were recorded. The association
between analgesic intake and pain was studied by using the chi-square test. The chi-square test is an ideal test to study the
association between categorical variables such as pain and analgesic intake in our study. The level of significance was set as p<0.05.

Results

Out of 313 patients, 255 (81.5%) are females and 58(18.5%) are males. Patients were asked about their pain experience as mild,
moderate and severe on the first day of bracket placement.75(24%) patients experienced no pain,133(42.5% and 105(33.5%)
experienced mild and moderate pain respectively (Figure I). None of the patients reported severe pain. Frequency of analgesic
intake was also recorded along with pain (Figure 11).120(38.3%) patients did not take any analgesic,105(33.5%) took Panadol
(Acetaminophen), 45(14.4%) took Ibuprofen, while 43(13.7%) patients took Naproxen for pain relief. When analgesic intake was
studied concerning gender (Table I), 90 females and 30 males did not take any analgesic. Acetaminophen was taken by females
only while Ibubrufen and Naproxen were taken by both males and females. Analgesic intake was also studied concerning pain
(Table II). The highest number of patients took Acetaminophen in mild and moderate pain while Ibubrufen and Naproxen were
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taken by almost equal number of patients. Overall 76% of patients experienced mild to moderate pain out of which 14.3% did not
take any analgesic despite pain. A chi-square test was applied to study the association between pain and analgesic intake (Table
III). The results were statistically significant with p=.000.

Frequency of pain Frequency of Analgesic

140 133(42.5%) intake
120 105(33:5%) 150
100 120(38.3%)
0,
75(24%) 105(33.5%)
80 100
60 45(14.4%)
4%)  43(13.7%
40 o0 e
0 0
no pain mild moderate none Panadol Ibubrufen  Naproxen
m Frequency H Frequency

Figure 1: Frequency Of Pain On First Post Bonding Day Figure 2: Frequency Of Analgesic Intake

Table 1: Analgesic Intake Concerning Gender

Analgesic Pain

female male Total
No analgesic 90 30 120
Acetaminophen 105 0 105
Ibubrufen 30 15 45
Naproxen 30 13 43
Total 255 58 313

Table 2: Analgesic Intake According To Severity Of Pain

Analgesic Pain Total
No pain mild moderate

No analgesic 75 30 15 120

Acetaminophen 0 45 60 105

Ibubrufen 0 30 15 45

Naproxen 0 28 15 43

Total 75 133 105 313

Table 3: Chisquare Test B/W Analgesic Intake And Severity Of Pain

Value df Significance
Pearson chi-square 173.934 6 <0.001
Likelihood ratio 198.959 6 <0.001
N of valid cases 313

Discussion

The objective of our study was to evaluate the frequency of pain and the consumption of analgesics among orthodontic patients. A
significant number of participants reported mild to moderate pain on the day following bonding, leading to the necessity for
analgesic use. Notably, none of the patients experienced severe pain, and 24% reported no discomfort at all. This aligns with
findings from a recent study by Olteanu et al., which indicated that the most painful period typically occurs within the first 3 to 4
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days following orthodontic procedures. Overall, most patients experienced moderate pain after undergoing the examined
orthodontic interventions.'? Rakhshan et al. observed that pain and discomfort can persist for more than four weeks following the
initiation of fixed orthodontic treatment.!3 In another study, a significant increase in pain was noted 24 hours after the insertion of
separators, bands, and brackets, with bands being the most painful component at baseline and brackets causing the most discomfort
after 24 hours.'* These findings align with our own, as our patients reported pain and required analgesics on the first day following
bonding. While all these studies'?'> assessed pain using a Likert scale, we qualitatively categorized pain levels as mild, moderate,
or severe.

Orthodontic pain has not received adequate attention in either clinical practice or research, and there are no universally accepted
guidelines for pain relief interventions. Approaches to alleviating orthodontic pain vary significantly, with non-steroidal anti-
inflammatory drugs (NSAID) being the most commonly used for pain management. Specifically, ibuprofen and
paracetamol/acetaminophen are frequently recommended for this purpose.'®!” NSAIDs work by inhibiting the synthesis of
arachidonic acid thereby reducing the formation of prostaglandins. It is well known that prostaglandins are key mediators in the
inflammatory response that follows the application of orthodontic forces.'® Moderate statistical evidence supports the efficacy of
analgesics in managing short-term orthodontic pain. Naproxen demonstrates a stronger analgesic effect at both the 2-hour and 6-
hour marks, with its effects lasting up to 24 hours, compared to ibuprofen and acetaminophen. Both ibuprofen and naproxen exhibit
a stable analgesic effect that peaks at around 6 hours, while acetaminophen's analgesic effect gradually increases from 2 hours to
24 hours.'® In our study, acetaminophen was the most frequently used analgesic, with a usage rate of 33.5%. Interestingly, 38.5%
of patients reported no pain and consequently did not require any analgesics. This underscores the highly variable perception of
pain among different individuals. A relatively smaller proportion of patients opted for ibuprofen and naproxen.

Jawaid et al.'* found that males report higher pain levels than females at both baseline and 24 hours, MD Failla'® less consistently
reported, females tend to report higher pain unpleasantness than males. In another study, males showed higher pain perception after
the placement of all three fixed orthodontic components both at baseline and after 24 hours when compared with females.? It is
observed that women are more likely to be prescribed analgesic medications, especially NSAIDs.Women also use more over-the-
counter analgesics compared to men.?! In our study, acetaminophen was not utilized by male patients, while it was the preferred
analgesic among females as shown in Table I. A recent investigation indicated that orthodontic patients commonly require analgesic
medication, with Nurofen, ketone, and paracetamol being the most frequently used options. Notably, 19% of the studied sample
did not feel the need for self-medication, whereas a significant majority (81%) opted to take medication to alleviate pain. Among
those who self-medicated, approximately 68% chose ibuprofen, 15.6% selected metamizole, 13.7% opted for paracetamol
(acetaminophen), and around 3% used other drugs such as codeine.?? Similarly, in our patient sample, analgesics were not
prescribed by the orthodontist; instead, they were taken as self-medication. In Pakistan, self-medication is a prevalent practice and
poses a significant public health concern. This practice should be discouraged, and orthodontists should recommend analgesics
with appropriate dosage, as pain is often inevitable during the initial phase of fixed appliance treatment. Our study found a strong
correlation between pain and analgesic intake (p = .000). It is noteworthy however, that 24% of patients reported no pain, while a
significant number (14.3%) did not take analgesics despite experiencing mild to moderate pain. These findings may indicate a
higher pain tolerance among these patients. Additionally, the retrospective nature of the study could lead to inaccuracies in pain
reporting, although this is less likely to affect the reporting of analgesic intake. Other limitations of the study are that pain is a
subjective experience, and relying on patients' self-reports can lead to variability in pain perception and reporting, secondly, this
study only examines pain and analgesic intake on the first day of appliance adjustment, which does not account for variations over
time or the long-term effects of pain management strategies.

Conclusion

This study highlights the prevalence of pain and the patterns of analgesic intake among orthodontic patients on the first day of fixed
appliance adjustments. Our findings indicate that a significant portion of patients, 76%—experienced mild to moderate pain, out
of which 14.3% did not take any analgesic despite pain.38.3% of patients did not experience any pain, and hence took no analgesics.
Acetaminophen emerged as the most used pain relief medication, particularly among female patients, while ibuprofen and naproxen
were used by both genders. Overall, our study underscores the importance of developing evidence-based protocols for pain relief
that not only enhance patient comfort but also ensure safety during orthodontic care. Further research is warranted to explore the
long-term implications of analgesic use in this patient population and to establish standardized pain management guidelines.
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