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ABSTRACT

Background: Different behavioral therapies are used to reduce pain severity in patients undergoing separator
placement apart from pharmacological treatments. However, there is limited local data.This study aimed to determine
the frequency of high and low levels of activity in adult patients who needed separator placement and compared the
mean pain scores with respect to baseline physical activity level following the intervention.

Subjects and methods: It was a descriptive case series carried out at the Orthodontics Department, De’Montmorency
College of Dentistry, Lahore, for a period of 3 months from 15.7. 2022 to 15.9.2022. Total 120 patients aged 18 to 40
years of both genders, who needed separator placement were included in the study. Patients were excluded if they had
medical conditions or systemic diseases that was a contraindication for usage of fixed orthodontic appliances, had
chronic pain or pain in the orofacial or dental region, had maxillary or mandibular fracture and who had previous
history of mandibular or maxillary surgery. Baseline physical activity level was noted down as per clinical history.
Patients then underwent separator placement. Patients were followed up after 7 days and were asked for pain by using
Face, Legs, Activity, Cry, Consolability scale and pain scores at baseline and after 7 days were compared.

Results: Mean age of the patients was 28.67+6.312 years. There were 62 (51.7%) males and 58 (48.3%) females.
Baseline low physical activity was found in 77 (64.2%) patients while high activity was found in 43 (35.8%) patients.
Mean pain scores in the low physical activity group were 3.942.056 and in the high physical activity group were
2.26+2.094 and the difference was statistically significant i.e. p=0.001 as assessed by independent t-test.

Conclusion: Frequency of low physical activity level was higher in patients and it was found to be associated with

higher mean pain scores compared to patients who had high baseline level of physical activity.
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INTRODUCTION
Orthodontic pain is an inflammatory pain that is
initiated by orthodontic force induced vascular
occlusion followed by a cascade of inflammatory
responses, including vascular changes, the recruitment
of inflammatory and immune cells, and the release of
neurogenic and  pro-inflammatory = mediators.%?
Currently, several treatment modalities have been
applied for the relief of orthodontic pain, including
pharmacological, mechanical and behavioral approaches
and low-level laser therapy.34

Many studies were conducted to find out the effect
of physical activity on pain.58 In one of the studies it
was found that physical activity, in addition to many
other health benefits, also help reduce orthodontic pain
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perception.”® The patients who were more physically
active reported less pain and took less pain medication
during the week after their separators were placed.%°

There is no local data available which could help
us in determining the beneficial role of physical activity
level on perception of pain to improve the outcome. So,
we want to conduct this study to get the local evidence
and implement the application of physical activity level
to reduce pain perception in local settings which will
reduce the number of complaints of pain in cases of
separator placement.

SUBJECTS AND METHODS

It was a descriptive case series that was carried out at
the Department of Orthodontics, De’Montmorency
College of Dentistry/ Punjab Dental Hospital, Lahore,
for a period of 3 months from 15th July 2020 to 15th
October 2021. Sample size of 120 cases was calculated
with 95% confidence, 9% margin of error, and taking
expected percentage of high level of activity was 38.7%.
Non-probability consecutive sampling was used.
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Total 120 patients of age 18 to 40 years of both
genders, who needed separator placement were
included.

Patients were excluded if they had medical
conditions or systemic diseases that was a
contraindication for usage of fixed orthodontic
appliances, had chronic pain or pain in the orofacial or
dental region, had maxillary or mandibular fracture and
who had previous history of mandibular or maxillary
surgery.

History was elicited and clinical examination was
carried out. Baseline physical activity level was assessed
on history and was noted down as low or high. Physical
activity was defined as movement of the body leading to
energy consumption. Baseline physical activity was
labeled as low if the participant did walking for at least
20 minutes per day for 3 days a week and was labeled as
high if the participant did walk for at least 20 minutes
per day for 7 days a week®.

Pain perception was assessed by pain rating scale
i.e. FLACC pain scale®. Pain was assessed after 7 days as
acute pain lasts for one week. Pain was assessed
clinically. The scores used to label the severity of pain
out of a total score of 10; where O is categorized as
‘relaxed and comfortable’, score 1 to 3 as ‘mild
discomfort’, score 4 to 6 as ‘moderate pain’ and score of
7 and more as ‘severe pain’. Patients then underwent
separator placement at the mesial and distal contact
points of the maxillary and mandibular first molars.
Following separator placement, patients were followed
up in OPD after 7 days. For pain relief, participants
were allowed to take any over-the-counter analgesic of
their choice. They were asked to report whether they
consumed analgesics each day and record this as a
binary response (yes or no) along with the pain
assessment. Patients again were asked for pain by using
FLACC and findings were noted down as per
operational definitions.

Table 1: Stratification of Physical Activity with Respect to Effect Modifiers
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SPSS version 25 was used to analyze the data. Age,
the FLACC pain rating scale, and other quantitative
information were displayed as mean and standard
deviation. Qualitative information, including gender
and baseline physical activity levels (low vs. high) was
expressed as frequency and percentages. Age, gender,
and education-related data were stratified. Effect
modifiers such as age, gender and education were dealt
with using the post-stratification chi square test. To
compare the pain scores between the two groups, an
independent T-test was used, and a result of 0.05 or
lower was considered significant.

RESULTS

Mean age of the patients was 28.67+6.312 years. There
were 62 (51.7%) males and 58 (48.3%) females. The
mean pain scores were 3.311+2.207. Low Baseline
Physical Activity was found in 77 (64.2%) patients while
high activity was found in 43 (35.8%) patients.
Stratification of physical activity with respect to gender,
age and educational status was done (Table 1) which
demonstrated low physical activity present in 38
(31.7%) males and 39 (32.5%) females and high
physical activity present in 24 (20%) males and 19
(15.8%) females, low physical activity present in 42
(35%) patients of age <30 years and in 35 (29.2%)
patients of age >30 years. and low physical activity in 18
(15%) of uneducated patients, 16 (13.3%) patients who
were educated till primary, in 11 (9.1%) patients who
were educated till middle, 7 (5.8%) patients who were
educated till matric, 14 (11.7%) patients who did
graduation and 11 (9.1%) patients who did masters,
whereas, high physical activity was present in 6 (5%) of
uneducated patients, 14 (11.7%) patients who studied
till primary, 8 (6.7%) patients who studied till middle, 2
(1.7%) patients who did matric, 7 (5.8%) who did

Variable Physical Activity p-value
Low High
Gender:
Male 38 (31.7%) 24 (20%) 0.497
Female 39 (32.5%) 19 (15.8%)
Age:
<30 years 42 (35%) 24 (20%) 0.893
<30 years 35 (29.2%) 19 (15.8%)
Educational Status:
Uneducated 18 (15%) 6 (5%) 0.569
Primary 16 (13.3%) 14 (11.7%)
Middle 11 (9.1%) 8 (6.7%)
Matric 7 (5.8%) 2 (1.7%)
Graduate 14 (11.7%) 7 (5.8%)
Masters 11 (9.1%) 6 (5%)
Mean Pain Scores: 3.90+2.056 2.26x2.094 0.001
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graduation and 6 (5%) patients who did Masters.
However, no significant association between these
effect modifiers and physical activity as was indicated by
a p value of >0.05 (Table 1).

Mean pain scores were compared between the low
and high physical activity patients and it was found that
the mean pain scores in the low physical activity group
was 3.9+2.056 and in the high physical activity group it
was 2.26+2.094. It was found that the mean pain scores
were significantly lesser in patients of high activity as
compared to the mean pain score in patients of low
activity and the difference was statistically significant
i.e. p=0.001 (Table 1).

DISCUSSION

The current study findings revealed that in the majority
(64.2%) of the patients who had separator placement,
the baseline physical activity level was low and the mean
pain score (2.26) after separator placement was
significantly less in the high physical activity patients
compared to the mean pain score (3.9) in patients with
low physical activity. Patients' levels of pain and
suffering during orthodontic tooth separation can vary
greatly, and these are the main patient worries that
prevent some patients from obtaining treatment and
others from finishing it.** Cognitive behavioral therapy,
physical activity, music therapy, and other behavioral
interventions are used to treat orthodontic pain.?
Reassurance and attention diverting strategies are a
common element of these behavioral modalities.?
Reassuring orthodontic patients may be a practical
strategy for decreasing orthodontic pain because it has
been well established that patients experience anxiety
and stress after experiencing orthodontic pain, and that
an early follow-up might dramatically reduce their
orthodontic pain levels.?2 Multiple therapy sessions are
used in CBT, a type of psychotherapy, to rectify
patients’ negative attitudes and lessen their anxiety. As
previously noted, patients experience more pain as a
result of heightened anxiety due to neuronal pathways
mediated by the limbic system. Clinical studies have
shown that CBT can effectively relieve orthodontic
pain by lowering patients' anxiety. In addition, clinical
studies have shown that physical activity and music
therapy can reduce orthodontic pain by diverting
patients' attention through insular cortex-mediated
neural pathways.?* The effectiveness of behavioral
therapy in reducing orthodontic pain, however, needs
to be further established due to the paucity of available
data.??23 One previous study on patients who underwent

© 2022 Authors

Effect of Physical Activity Level on Orthodontic Pain Perception

separator placement demonstrated that majority of the
patients had low physical activity level at baseline i.e.
61.3% and high physical activity level was seen in
38.7% patients.?* This is similar to finding of the
current study. Another study found that the pain scores
were higher in patients with low baseline levels of
physical activity.?> One more study also described that
patients who were engaged in some sort of physical
activity had reduced pain scores compared to those who
were only encouraged and supported.?

Exercise is a rather unusual habit in that it can
both prevent and treat pain while also having a wide
range of other health advantages.?” For physical activity
to have positive benefits on pain reduction, a variety of
physiological and psychological systems must work
together.2® Preliminary results of current study
demonstrated a significant relationship between
baseline physical activity level and orthodontic mean
pain scores among patients after separator implantation.
It was found that the mean pain scores were
significantly lesser in patients of high activity as
compared to the mean pain score in patients of low
activity.

The study had some limitations. Firstly, the results
cannot be generalized because the study was single-
centered and had a limited sample size. Second,
characteristics like socioeconomic status, family
influence, and psychological/mental health state that
might have affected the trial's outcome were not
evaluated.

CONCLUSION

Exercise is a relatively unique behavior in that it has the
capacity to relieve pain in addition to providing
numerous other health benefits. Many physiologic and
psychological mechanisms interact to produce the
beneficial effects of physical activity in terms of
reducing pain. Our preliminary findings show that
physical activity has a significant influence on
orthodontic mean pain score between patients with
baseline physical activity level (low vs high) after
separator placement.

REFERENCES

1. McNamara JA Jr. Ordinary orthodontics: Starting with the end
in mind. World J Orthod 2000; 1: 45-54.

2. Proffit WR, Fields HW, Sarver DM, Ackerman JL.
Contemporary Orthodontics. St. Louis. Mo: Mosby. 2000.

3. Topolski F, Moro A, Correr GM, Schimim SC. Optimal
management of orthodontic pain. J Pain Res. 2018; 11: 589-
598.

J Fatima Jinnah Med Univ 2022; 16: 134-137



Fatima et al

10.

11.

12.

13.

14.

15.

Mando M, Talaat S. The Role of Attitude Modification
Interventions in the Reduction of Orofacial Pain in Patients
Undergoing Orthodontic Treatment: A Scoping Review. Eur J
Gen Dentist. 2021; 10(02):96-100.

Mahmoud Mando D, Talaat S. Efficacy of psychological
interventions in the reduction of orthodontic pain at its peak of
intensity in patients undergoing fixed orthodontic treatment: A
systematic review and meta-analysis. Future Dent J. 2021;
7(1):57-73.

Rafeeq RA, Saleem Al, Hassan AF, Nahidh M. Orthodontic
pain (causes and current management) a review article. Int Med
J. 2020; 25(3):1071-1080.

Aljudaibi S, Duane B. Non-pharmacological pain relief during
orthodontic treatment. Evidence-Based Dentistry. 2018;
19(2):48-49.

Sandhu G. Separation Effect and perception of pain and
discomfort from three types of orthodontic separators. J Ind
Orthodon Soc 2013; 47: 6-9.

Shrestha R, Acharya G, Shrestha P, Maskey S. Intensity of pain
after separator placement, banding and bonding in fixed
orthodontic patients. Int’l J Emerging Trends Sci Technol
2017; 04: 5038-5042.

Moshabab A, Albarakti S, Al-Marwan MS, AlShammari RR.
Perception of pain and discomfort from elastomeric separators
in Saudi adolescents. Saudi Med J 2014; 35: 504-7.

American Association of Orthodontists. AAO tracks trends,
patient data through 2004 patient and member consensus study.
The Bulletin. 2005; 23:24.

Otasevic M, Naini FB, Gill DS, Lee RT. Prospective
randomized clinical trial comparing the effects of a masticatory
bite wafer and avoidance of hard food on pain associated with
initial orthodontic tooth movement. Am J Orthod Dentofacial
Orthop. 2006;130: 6.e9-e15.

Miro J, Castarlenas E, de la Vega R, Sole E, Tome-Pires C,
Jensen MP, et al. Validity of three rating scales for measuring
pain intensity in youths with physical disabilities. Eur J Pain.
2016 Jan; 20(1):130-7

Kaur H, Bansal N, Abraham R. A randomized, single-blind,
placebo-controlled trial to evaluate the effectiveness of verbal
behavior modification and acetaminophen on orthodontic pain.
Angle Orthod. 2019; 89(4):617-23.

Thammanichanon P, Kaewpitak A, Binlateh T, Leethanakul C.
Interval vibration reduces orthodontic pain via a mechanism

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

137

involving down-regulation of TRPV1 and CGRP in vivo.
2020;34(5):2389-2399.

Chow J, Cioffi I. Pain and orthodontic patient compliance: a
clinical perspective. InSemin Orthod 2018; 24(2):242-247.
Supakomonnun S, Mitrirattanakul S, Chintavalakorn R,
Saengfai NN. Influence of functional and esthetic expectations
on orthodontic pain. J Orofacial Orthoped. 2021;2: 1-6.
Fleming PS, Al-Moghrabi D, Fudalej P, Pandis N. Orthodontic
pain: The use of non-pharmacological adjuncts and its effect on
compliance. InSemin Orthod. 2018; 24(2):248-258.

Feng C, Wu C, lJiang Z, Zhang L, Zhang X. Effectiveness of
different psychological interventions in reducing fixed
orthodontic pain: A systematic review and meta-analysis.
Australas Orthod J. 2019; 35(2):195-2009.

Long H, Wang Y, Jian F, Liao LN, Yang X, Lai WL. Current
advances in orthodontic pain. Int. J Oral Sci. 2016; 8(2):67-75.
Sandhu SS, Sandhu J. Effect of physical activity level on
orthodontic pain perception and analgesic consumption in
adolescents. Am J Orthod Dentofacial Orthop. 2015;
148(4):618-27.

Sandhu SS, Leckie G. Orthodontic pain trajectories in
adolescents: Between-subject and within-subject variability in
pain perception. Am J Orthodont Dentofacial Orthoped.2016;
149(4):491-500.

Gavish A, Winocur E, Astandzelov-Nachmias T, Gazit E.
Effect of controlled masticatory exercise on pain and muscle
performance in myofascial pain patients: a pilot study. Cranio J
Craniomandib Pract. 2006; 24(3):184-90.

da Silva Santos DJ, Capelli J. Chewing gum as a non-
pharmacological alternative for orthodontic pain relief: A
randomized clinical trial using an intention-to-treat analysis.
Korean J Orthod. 2021; 51(5):346-54.

Wang J, Jian F, Chen J, Ye NS, Huang YH, Wang S, et al.
Cognitive behavioral therapy for orthodontic pain control: a
randomized trial. J Dent Res. 2012; 91(6):580-585.

Sawada A, Usui N, Shimazaki K, Taira M, Ono T. The effects
of cognitive behavioral therapy on experimental orthodontic
pain. Orthod Waves. 2015; 74(1):10-14.

Hussain AS, Al Toubity MJ, Elias WY. Methodologies in
orthodontic pain management: a review. Open Dent J. 2017;
11: 492-497.

Long H, Wang Y, Jian F, Liao LN, Yang X, Lai WL. Current
advances in orthodontic pain. Int J Oral Sci. 2016; 8(2):67-75.



