
Winter2019, Volume8, Number 1

Research Paper: Relationship between the Severity of Tooth 
Crowding and Pain Perception at the Beginning of Fixed Orthodontic 
Treatment in a Population of Iranian Patients

Sareh Keshavarz ¹, Fatemeh Masoumi ¹, Isa Abdi*2, Mehdi Bani Adam3

1Assistant professor, Dental Sciences Research Center, Department of Orthodontics, School of dentistry, Guilan University 

Of Medical Sciences, Rasht, Iran.

2Assistant professor, Dental Sciences Research Center, Department of Oral and maxillofacial surgery, School of dentistry, 

Guilan University Of Medical Sciences, Rasht, Iran.
3Dentist

  ABSTRACT
Introduction: Due to various reasons, pain during orthodontic treatment is an un-
pleasant experience which might lead to treatment discontinuing. This study evaluated 
the relationship between the severity of tooth crowding with the pain intensity at the 
beginning of orthodontic treatment in the dental school of Guilan University of Medi-
cal Sciences, Rasht, Iran.
Materials and Methods:In the present cross-sectional/analytical study, the se-
verity of crowding was categorized into mild, moderate and severe. The questionnaires 
were distributed among the subjects at 1-, 6-, 12-, 18-, 24-, 72- and 96-hours postoper-
ative intervals, and data were analyzed with SPSS 24.
Results:sixty subjects including 23 males and 37 females were evaluated. Thirty subjects 
were >21 and 30 were <21 years of age. The mean score of pain at 1-hour interval was reported 
to be 1.35, which increased significantly during the first 12 hours (3.5). The intensity of pain be-
gan to decrease significantly after the third day (P<0.05). Females and subjects <21 years of age 
higher pain intensity were reported. Also, pain was more severe in subjects with severe crowding 
compared to those with moderate and severe crowding, with no significant differences (P>0.05).
Conclusion:The results of the present study showed that pain perception at young ages was 
more severe than that at older ages. Pain during orthodontic treatment reaches a maximum after 
12 hours, remains constant for some hours and decreases from the third day on, Although the 
pain severity was not significantly different in various degrees of crowding.
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Introduction
The popularity of orthodontic treatments 

is on the rise because these treatments aim to 
improve tooth alignment and esthetic appear-
ance in order to improve facial esthetics (1). It 
has been reported that improvements in facial 
esthetic are the most essential reason of indi-
vidual for seeking orthodontic treatment. The 
importance of the esthetic appearance of teeth 
and the face has been established in an individu-
al’s psychological status (2). Based on previous 
studies, it appears there is a strong relationship 
between the motives for orthodontic and sur-
gical treatments and an individual’s attitudes 
toward his/her dentofacial appearance and its 
deviation from the socio-cultural norms (3). For 
this reason, one of the most important advantag-
es of orthodontic treatments over esthetic sur-
geries is to improve the esthetic appearance of 
the teeth and face in order to improve social and 
psychological satisfaction (4). Dental anomaly 
is, in fact, a deviation from the normal growth 
and development and a departure from the usu-
al esthetic standards in a community, which 
affects the muscles and bones at young ages. 
Crowding is defined as a misalignment of teeth 
and occurs when there is a discrepancy between 
the size of the dental arch and the space required 
for the eruption of teeth. The space required 
for the correct eruption of teeth is determined 
by calculating the widths of all the teeth in the 
dental arch; the available space is determined 
by measuring the dental arch. If the required 
space is larger than the available space, the teeth 
will erupt in an unfavorable state, resulting in 
tooth crowding . Crowded teeth might affect 
the individual’s esthetic appearance, resulting 
in psychological problems, which negative-
ly affect the individual’s quality of life (5,6). 

The majority of individuals seeking ortho-
dontic treatment have such problems. Ortho-
dontic treatment might be annoying, requiring 
somatic and psychological counseling for those 
seeking this kind of treatment. Various studies 
have demonstrated that in many cases, discon-
tinuation of the treatment might be due to the 
pain associated with orthodontic treatments 

(7,8). Prospective studies on children and 
adults have shown that approximately 94% of 
the patients feel more severe pain during the 
first 24 hours during orthodontic treatment; 
however, the duration of pain has been re-
ported to be different in different subjects (7).

Although the etiologic factor for pain resulting 
from orthodontic treatment has not been proper-
ly elucidated, it is believed that the pain results 
from a change in the circulation of the periodon-
tal ligament and production of prostaglandins 
(9). Prostaglandins cause hyperalgesia, an in-
crease in the permeability and dilation of blood 
vessels and an increase in the levels of histamine, 
bradykinin, acetylcholine and serotonin (10).

Furstman et al believe that pain is due to pres-
sure, ischemia, inflammation and edema during 
orthodontic treatment (11). Pain has a multifac-
torial origin and is affected by gender, age, emo-
tional and psychological status, and ethnicity 
(12). It should be pointed out that a recent study 
did not report a significant difference in pain 
perception of patients in terms of age or gender 
(13). It appears the difference between the two 
genders in pain perception is more due to cul-
tured issues rather than to the physiology (14).

The pain during orthodontic treatment might 
have different reasons, which is an unpleasant 
experience for those undergoing orthodontic 
treatment and is also one of the reasons for 
the discontinuation of the treatment. There-
fore, the present study aimed to evaluate the 
relationship between the severity of tooth 
crowding and pain perception at the beginning 
of fixed orthodontic treatment in the Spe-
cialty Clinic and Faculty of Dentistry, Gilan 
University of Medical Sciences, Rasht, Iran.
Materials and Methods

The present cross-sectional/analytical study 
was carried out to evaluate the relationship be-
tween tooth crowding and the severity of pain 
at the beginning of orthodontic treatment in pa-
tients referring to the Department of Orthodon-
tics, Faculty of Dentistry, and the Specialty Clin-
ic of this faculty in Rasht, Iran, in 2017-2018. 
Patients unwilling to take part in the study, those 
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Table 1. A summary of the results of the evaluation of 
pain severity at the study intervals in terms of the mean 

pain severity

Interval Mean pain 
score (SD)

Test 
statistics P-value

1-hour 1.35 (1.86) 11.72 <0.001

6-hour 2.74 (2.55)

12-hour 3.50 (2.73)

18-hour 3.31 (2.62)

24-hour 3.43 (2.84)

48-hour 3.48 (2.86)

72-hour 2.44 (2.73)

96-hour 1.61 (2.43)

 
As shown in Table 1, significant differenc-

es were detected in pain severity between the 
different intervals (P<0.001) (the repeated-mea-
sures test with Greenhouse-Geisser correction). 
The most and the least severe pains were report-
ed at 12-hour and 1-hour intervals, respectively. 
Graph 1 presents the pain changes more clearly.

Graph 1. The changes in the mean pain severity scores at 
different study intervals.

Comparison of the mean pain scores between 
male and female subjects at each time interval 
showed that there were significant differences 
between these subjects only at 12-, 18- and 
24-hour intervals (P<0.05). At all the time in-
tervals, the mean pain scores of female subjects 
were higher than those of male subjects.

who had undergone tooth extraction before the 
initiation of treatment and those who took analge-
sics during the study were excluded from the study. 
The samples size was determined based on a study 
by Alhaija et al (15) at 60 subjects by considering the 
frequency percentages of pain in Table 1 at a 95% 
confidence interval and a study power of 80%. The 
age range was variable, and the study was carried 
out on patients with permanent teeth, who required 
fixed orthodontic treatment due to tooth crowding.

All the patients underwent fixed ortho-
dontic treatment with 016 NiTi wire and  
preadjusted 022 MBT system. The patients 
did not take any analgesics during treatment.  
The amount of crowding was analyzed on 
casts by analyzing the space from the mesi-
al surface of the first molar tooth on one side 
to the mesial surface of the first molar tooth 
on the other side and categorized into mild, 
moderate and severe crowding groups (16).

(Mild: A space deficiency of ≤4 mm, 
Moderate: A space deficiency of 5‒9 mm, 
Severe: A space deficiency of ≥10 mm)

Visual analogue scale(VAS) questionnaires 
were submitted to the patients at 1-, 6-, 12-, 
24-, 48-, 72- and 96-hour intervals after the 
initiation of treatment and the data were col-
lected and recorded. Data on the relationship 
between crowding and severity of pain were an-
alyzed with Spearman’s and chi-squared tests. 

Repeated-measures test was used to 
analyze the severity of pain. SPSS 24 
was used for all the statistical analyses.

Results
The results showed that 23 (38.3%) patients were 

male, and 37 (61.7%) were female. Thirty patients 
were >21 years of age, and 30 were ≤21 years old.



Evaluation of pain severity and its compar-
ison between different ages showed that the 
mean pain scores were significantly different 
between the different time intervals (P<0.001). 
Changes were observed in the mean pain 
scores over time. However, the changes in the 
mean pain scores were not different between 
subject ≤21 years of age and those >21 years 
of age (P=0.773) (the repeated-measures 
test with Greenhouse-Geisser correction).

Graph 3. The changes in the mean pain scores at differ-
ent intervals in terms of crowding in the maxilla.

Comparison of the mean pain scores between 
the subjects with mild, moderate and severe 
crowding at each time interval showed that the dif-
ference was significant only at 12-hour interval. 
Two-by-two comparisons at this interval showed 
a significant difference between the mean mild 
and mean moderate pain scores (P=0.037), with 
a higher mean score in the moderate pain group.

Discussion
Tooth crowding is one of the most important 

alveolodental anomalies, which requires ortho-
dontic treatment because it has a negative effect 
on nutrition and the facial appearance of the 
affected individuals. In addition, this condition 
makes the teeth susceptible to trauma, periodon-
tal diseases and dental caries (17). Furthermore, 
tooth crowding is not considered a pathologic 
condition with clear-cut characteristics; rath-
er, it is a subjective and personal issue (18).

Patients undergoing orthodontic treatment 
experience some degrees of pain during differ-
ent stages of treatment, with different severities 
in different individuals. This is one of the most 
important factors for refusing dental treatments, 
including orthodontic treatment. The present 
study evaluated the relationship between pain 
and the severity of tooth crowding in patients 
undergoing fixed orthodontic treatment. The re-
sults showed that the mean pain scores were low 
during the first hours after the initiation of treat-
ment (1.35), which increased gradually up to 12 
hours after the initiation of treatment, remaining 
almost constant for two days (3.48). However, 
after the third day, the pain decreased, with a 
score of 1.61 based on VAS. The difference in 
the mean pain scores were significant between 
different time intervals (P<0.05). In addition, the 
mean pain scores at different time intervals were 
different between male and female subjects, with 
higher pain scores in females compared to males 
at all the time intervals. However, the differenc-
es were not significant statistically (P>0.05).

Chaushu et al (19) reported that the pain in 
orthodontic patients might be relieved after 
two days, and orthodontists can inform their 
patients about this. Chen et al (20) and re-
searchers in other studies (21,22) concluded 
that pain resulting from orthodontic treatment 
begins to decrease one day after the initiation 
of orthodontic treatment and reaches a normal 
level after seven days. In these studies, the 
severity of crowding has not been considered 
as a variable. Sabuncuoglu et al. reported that 
one hour after the initiation of orthodontic 
treatment the patients reported no pain. The 
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significant relationship between the severity of 
pain and the severity of crowding during ortho-
dontic treatment (28). Previous studies on tooth 
crowding and pain during orthodontic treat-
ment did not show any significant relationship 
between the applied force and the severity of 
crowding and the associated pain (29,30,31,32). 

Markovic et al did not report any significant 
relationship between the quality and severity of 
pain and the severity of crowding of patients 
after the initiation of orthodontic treatment 
even with the use of different orthodontic 
wires, which is consistent with the results of 
the present study. However, they reported a 
clinical correlation between these two variables 
(33). Such a correlation was also observed 
in the present study. The results of a study 
by Jones (34), too, confirmed these results.

Conclusion
The results of the present study showed great-

er pain perception in adolescents compared to 
adults during orthodontic treatment. Usually, 
the pain began one hour after the initiation of 
treatment, culminating on the second day. Then 
the pain remained constant for some hours and 
began to decrease from the third day on. Al-
though the severity of pain between patients 
with different severities of crowding was not 
significant statistically, the patients with severe 
crowding reported more severe pain clinically.
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