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Abstract 

Orthodontic treatment commonly induces pain in a significant majority of patients, ranging from ninety to ninety-five 
percent. This study aimed to systematically review and assess the intensity of orthodontic pain associated with fixed 
appliances. A comprehensive search was conducted on Pubmed and Hinari databases, as well as orthodontic journal 
sites, spanning from March to May 2021. Articles reporting on pain intensity in individuals undergoing labial fixed 
orthodontic treatment were meticulously selected using specific keywords. The Visual Analog Scale was employed to 
evaluate pain intensity, and each included article underwent a rigorous evaluation based on essential criteria for 
scientific writing. Data compilation and analysis were performed using SPSS software. 

The findings revealed a mean pain intensity of 20.2 mm ± 15.8 across the general study population, with a minimum 
intensity of 0.2 mm and a maximum of 63.2 mm. Effective communication by practitioners, preemptively addressing 
and explaining the anticipated discomfort and pain during treatment, results in a reduced need for analgesics.  
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1. Introduction

Pain is a significant factor leading to treatment discontinuation in dentistry. Patients may intentionally miss dental 
appointments due to fear of pain [1].  

Pain during orthodontic treatment adversely affects patient cooperation, acting as a deterrent to continued treatment. 
During orthodontic procedures, 90 to 95% of patients experience pain [2]. According to Lew [3], 8 to 30% of patients 
discontinued their treatment due to pain during the initial therapeutic phase. O'Connor [4] reported that pain was the 
most significant discomfort during treatment and the fourth most common fear before initiating orthodontic treatment. 

Fixed appliances are therapeutic devices utilized to correct dental malocclusion or skeletal dysmorphosis. They are 
bonded or cemented to the teeth throughout the treatment period, exerting extrinsic forces through appropriately 
configured arches or springs attached to brackets or bands on each tooth. This allows for three-dimensional control of 
dental displacement in response to applied force on the tooth crowns [5]. 

Throughout orthodontic treatment, the forces generated by arches and brackets cause dental movement within the 
alveolar bone. This force triggers the activation of specific pain and inflammation receptors [1]. 
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This study aimed to assess and synthesize, through a systematic review, the intensity of pain experienced by patients 
wearing labial fixed appliances. 

2. Methodology 

The execution and reporting of this review adhere to the PRISMA statement [6]. The primary question addressed by 
this review is: “What is the orthodontic pain intensity experienced by patients undergoing treatment with labial fixed 
appliances ?” 

An electronic search applied to PubMed and Hinari databases, as well as major orthodontic journal websites (such as 
the American Journal of Orthodontics and Dentofacial Orthopedics, Orthodontie Française, Revue d’Orthopédie Dento-
Faciale, West African Journal of Orthodontic, etc.), was conducted. This is a systematic review, covering the period from 
March to May 2021, with a study duration spanning from November 2020 to January 2022, totaling 14 months. 

2.1.  Study Population 

The PICO method was adopted : 

 P (Patient) : patients with labial fixed appliances, 
 I (Intervention) : no specific intervention, as the objective is to assess pain intensity, 
 C (Comparison) : no specific comparison with other types of orthodontic appliances,  
 (Outcome) : orthodontic pain intensity. 

2.1.1. Inclusion Criteria 

Inclusion was limited to articles describing pain in patients undergoing labial fixed orthodontic treatment. Articles in 
English and French, including cross-sectional, prospective, retrospective clinical studies, as well as meta-analyses, with 
full-text availability, were included provided that : 

 the subject underwent orthodontic treatment with a labial fixed appliance, 
 the study was exclusively conducted in humans, 
 subjects were free of specific craniofacial syndromes that could influence treatment, 
 the subject did not undergo orthognathic surgery during treatment, 
 the article reported on the prevalence or intensity of pain during fixed appliance wear, 
 pain intensity was assessed using the visual analog scale, 
 the number of cases was equal or greater than 5. 

2.1.2. Exclusion Criteria 

Exclusion criteria included case reports, literature reviews, studies with inaccessible full-text or difficult-to-interpret 
pain intensity data, studies associating pain with removable or functional appliances, and studies in languages other 
than English or French. 

2.2.  Data Collection 

Keywords were employed on different databases and orthodontic journal websites to refine the search. Study selection 
occurred in two phases : 

 First phase involved a review of titles and abstracts obtained from electronic searches ; articles that were 
evidently irrelevant were excluded at this stage ; 

 Second phase involved downloading or reviewing web versions of selected articles ; articles with inaccessible 
full texts were excluded at this stage ; full-text reading led to the exclusion of articles not meeting inclusion 
criteria. 

Data were extracted into an Excel spreadsheet, including parameters such as title, author, publication year, population 
(age, gender), orthodontic therapeutic system (type of archwire, brackets), study period, pain assessment scale (visual 
analog scale in millimeters or centimeters), intensity, frequency, and pain management. The primary outcome regarding 
pain intensity was expressed by the visual analog scale value. 
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We conducted a quality assessment of studies based on an analysis table derived from recommendations by Chan and 
Bandhari [7] and a model proposed by Diouf et al [8]. The quality of studies was also evaluated according to essential 
criteria for scientific writing [9]. 

An evaluation form with ten questions was developed, with possible responses being “Yes”, “Uncertain”, or “No”. A score 
of 2 was given for “Yes”, 1 for “Uncertain”, and 0 for “No”. The maximum score an article could achieve was 20, and the 
minimum was 0. Any study with a score of 12 or below was considered to have a significant risk of bias, a score above 
12 and up to 15 indicated a moderate risk of bias, and a score above 15 suggested a low risk of bias. 

Universal variables were gender and age. Pain intensity, frequency, and analgesic use were dependent variables, while 
bracket type and initial arc type and diameter were independent variables. 

Data were entered and processed using SPSS version 20 (Statistical Package for the Social Sciences) and Excel 2016. 

3. Results  

3.1. Articles selection  

 

Figure 1 Flowchart for Article Selection 
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Table 1 Evaluation of Article Quality 

Authors and year of publication  
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Tecco et al. 2009 [10] 2 1 2 0 2 2 2 2 2 2 17 

Almasoud N. 2018 [11] 2 2 2 2 2 2 2 2 2 2 20 

Erdinç EMA and Dinçer B. 2004 [12] 1 2 0 0 2 2 1 2 2 2 14 

Abdelrahman et al. 2015 [13] 2 2 2 2 2 2 2 2 2 1 19 

Sandhu SS and Sandhu J. 2013 [14] 2 2 2 2 2 2 2 2 2 2 20 

Pringle MA et al. 2009 [15] 2 2 2 2 2 2 2 1 1 1 17 

Sahoo N. 2019 [16] 2 2 0 0 2 2 1 2 1 1 13 

 

Table 2 Distribution of Studies According to Average Age 

Authors  Mean SD 

Tecco S et al. [10] 16.8 - 

Almasoud N N [11] 23.56 5.44 

Ertan Erdinç A M and Dinçer B [12] Male : 13.6  - 

Female : 14.7  

Abdelrahman R S et al. [13] 18.6 4.6 

Sandhu S et Sandhu J [14] 14.1 2 

Sahoo N [15] - - 

Pringle A M et al. [16] - - 

Mean total 16.89 3.7 
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Table 3 Synthesis of Data from Articles 

Authors Subject Therapeutic 
system 

Comparison  Initial 
archwire 

Pain intensity 

Mean 
value 

H4 H6 D1 D2 D7 

Tecco S et al. [10] 30 Self-lig : 15 

Conv: 15 

Self-ligating vs 
conventional 
bracket 

0.014 NiTi - - - 17.5 

52.3 

42.5 

52 

9 

20 

Almasoud N N 
[11] 

32 Self-lig : 32 - 0.014 Cu NiTi - 55.6± 32.5 - 60 ± 34.1 - 26.9 ± 30.9 

Ertan Erdinç A M 
and Dinçer B [12] 

109 Roth system 0.014 vs 0.016 NiTi 
archwires 

0.014 : 56 

0.016 : 53 

- - 38±26.9 

45±30.1 

49±28.3 

48±28.1 

 

39±21.8 

40±20.9 

13±6.3 

9±5.3 

Abdelrahman R S 
et al. [13] 

75 Roth system Comparison of 3 
different 0.014 NiTi 
archwires. 

0.014 
superelastic : 
25 

0.014 thermally 
elastic : 25 

0.014 
conventional : 
25 

57.2±23.2 

63.2±27.2 

62.1±19 

- - - - - 

Sandhu S and 
Sandhu J [14] 

85 Roth system NiTi vs stainless 
steel archwires 

0.016 NiTi 
superelastic : 
42 

0.0175 SS 
multistrand : 43 

 

- 8.6±4 

8.4±4.3 

14.6±7 

12.7±6 

28.8±11 

26.4±9 

24.6±10.4 

23±5.8 

3.5±1.5 

3.2±1.3 

Sahoo N [15] 40 - Metallic vs ceramic 
bracket 

0.016 NiTi - 12.85±9 

17.35±8.7 

- 15.8±10.9 

26.4±14.3 

14.3±10.05 

24.45±13.8 

- 

Pringle A M et al. 
[16] 

52 Self-lig : 24 

Conv : 28 

Self-ligating vs 
conventional 
bracket 

0.014 Cu NiTi 
superelastic 

- - - 35 

44.5 

25.5 

40.1 

0.8 

7.9 
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Table 4 Average Pain Intensity (VAS) in the Hours (H) or Days (D) Following Appliance Placement 

 Mean (mm) SD Minimum Maximum 

H4 19.3 14.8 5.6 55.6 

H6 27.5 16.3 12.7 45 

J1 33.1 15.6 7.8 60 

J2 29.4 13.1 6.7 52 

J7 10.3 8.4 0.8 26.9 

 

Table 5 Average Pain Intensity (VAS) According to Bracket Type, Diameter, and Initial Archwire Type 

 Mean (mm) SD 

Bracket type 

 Self-ligating 15.5 16.9 

 Conventional  22.8 17.3 

 Not Specified 16.3 11.3 

Initial archwire size 

 0.014 23.7 19.1 

 0.016 16.9 12.1 

 0.0175 11 8.7 

Initial archwire type 

 NiTi  20.1 15.8 

 Cu NiTi 21.8 19.2 

 Multistrand Stainless Steel 11 8.7 

4. Discussion  

4.1.  Methodology Discussion 

The articles addressing pain during orthodontic treatment with labial fixed appliances have been compiled and 
synthesized in this systematic review.  

Studying pain and mastering its management are essential to the success of orthodontic treatment. This is the main 
reason why we conducted this study. 

4.2.  Study Limitations 

Our study was constrained to articles freely available through the mentioned search engines.  

We encountered difficulties in incorporating into our results some articles where the pain intensity during orthodontic 
treatment was presented only in graphical form, as their interpretations proved to be highly challenging. 

4.3.  Results Discussion 

We collected data ourselves following a predefined protocol. In the initial phase of electronic research, we identified 
707 articles. After reviewing titles and abstracts, 672 were excluded, leaving 35 articles. In the second phase, 10 out of 
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the 35 were inaccessible online. After a thorough reading of the remaining 25, 18 were excluded, resulting in the final 
selection of seven articles for our study (Figure 1). 

4.3.1. Evaluation of Article Quality 

A specific evaluation sheet was developed to assess the quality of the studies. Table 1 reveals the quality assessments 
of the seven articles included in our study, with final scores ranging from 13/20 to 20/20. Two articles obtained the 
maximum score, while three others scored above 15. 

Thus, most articles (5/7) demonstrated a low risk of bias, attributable to their adherence to evaluation criteria, 
including consistency between title and content, transparency of objectives and population selection criteria, as well as 
the precision and clarity of results. 

4.3.2. Study Characteristics 

The seven selected articles covering a total population of 423 individuals were analyzed. The studies were conducted 
between 2000 and 2019 in six distinct countries, namely Italy, Saudi Arabia, Turkey, Jordan, India, and the United 
Kingdom. 

Within the studied population, three studies, representing 63.6% of the sample, were treated with the Roth system [12, 
13, 14]. A percentage of 16.77% underwent treatment using a self-ligating bracket system [10, 11, 16]. 

Two studies, constituting 19.40% of the sample, analyzed the pain intensity generated by self-ligating brackets 
compared to conventional brackets [10, 16]. One study assessed pain intensity between 0.014 and 0.016 NiTi archwires 
[12], while another compared three different types of 0.014 NiTi archwires [13]. One study compared superelastic 0.014 
archwires, thermally activated 0.014 elastomeric archwires, and conventional 0.014 NiTi archwires [13]. Finally, one 
study examined pain intensity between metallic and ceramic brackets [15]. 

Regarding the initial archwire diameter, five out of seven studies (57.94%) used a 0.014 diameter archwire [10, 11, 12, 
13, 16]. The 0.016 and 0.175 archwires represented 31.92% and 10.17%, respectively [12, 14, 15]. The NiTi archwire 
was most used as the initial archwire, accounting for 70.99%, followed by Cu NiTi at 19.86%, and stainless steel at 
10.17% [10, 11, 12, 13, 14, 15, 16]. 

A female predominance in the studied population was observed (50.1%). It is noteworthy that one article did not specify 
the gender of its population, representing 9.5% of the total sample.  

This female predominance may be explained by more pronounced orthodontic treatment needs among young girls, 
often associated with greater aesthetic concerns. Similar findings were observed in a previous study by Ousehal et al. 
[17, 18]. 

The overall mean age was 16.9 years ±3.7, ranging from 13.6 to 23.56 years. Two articles did not provide information 
on the age of their study population [15, 16]. 

4.3.3. Pain Intensity during Orthodontic Treatment 

The Visual Analog Scale (VAS) data were converted into millimeters to standardize the presentation of pain intensity in 
each article (Table 3). The average pain intensity in the overall studied population was 20.2 mm ± 15.8. The minimum 
intensity was 0.2 mm, and the maximum was 63.2 mm. 

Table 4 presents the average pain intensity in the hours and days following the placement of the orthodontic appliance. 
Four hours after appliance placement, the average pain intensity was 19.3 mm ± 14.8, with a maximum value of 55.6 
mm. At six hours post-placement, the average pain intensity was 27.5 mm ± 16.3. 

The average pain intensity reached its highest level after a day of appliance wear, measuring at 33.1 mm ± 15.6. The 
minimum value was 6.7 mm, and the maximum value reached 60 mm. Subsequently, the average VAS value gradually 
decreased after the first day of appliance wear, reaching 29.4 mm on the second day and 10.3 mm on the seventh day. 

Costa et al.'s study emphasizes that the peak of pain is observed as early as the first day [19]. Additionally, the findings 
of Abdelrahman et al. [13] highlight a correlation between the evolution of pain and the biological response to 
orthodontic forces. Their study indicates a peak in pain within the first two days after arch insertion, followed by a 
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gradual decrease until the seventh day. This dynamic is associated with an increased concentration of interleukin-1b, 
an inflammatory mediator, in gingival fluid. 

The study conducted by Larrea et al. reported an average duration of 4.8 days for orthodontic pain after appliance 
placement [20]. 

Finally, Stewart et al.'s conclusions highlight a crucial period of 4 to 7 days after appliance placement, during which 
patients experience significant levels of discomfort and difficulty in performing normal oral functions [21]. They 
underscore the importance of effective pre-communication to inform patients about the sensations they may experience 
during this period, thereby helping alleviate any anxiety associated with wearing orthodontic appliances [21]. 

The mean VAS score was 22.8 mm for subjects with conventional brackets and 15.5 mm for those with self-ligating 
brackets (Table 5). Several previous studies confirm that orthodontic pain is lower in patients treated with self-ligating 
brackets compared to conventional brackets. Miles et al. and Pringle et al. both reported greater comfort and 
significantly reduced pain intensity in patients using self-ligating brackets compared to those treated with conventional 
brackets [10, 16, 22]. 

Some studies have reported no clinically significant difference in pain perception between patients treated with self-
ligating brackets and those with conventional brackets [11]. 

However, Bertl et al. [23] observed that the insertion and removal of archwires caused more pain with self-ligating 
brackets compared to conventional brackets. This increase in pain could result from the manipulation and insertion of 
archwires, associated with the specific design of the clip [23]. 

According to the initial archwire diameter, the average pain intensity varied with values of 23.7 mm for the 0.014 arch, 
16.9 mm for the 0.016 arch, and 11 mm for the 0.0175 arch (Table 5). The results of our study showed that pain tends 
to decrease as the diameter of the initial arc increases. This observation is less commonly explored in the literature, 
where comparisons often focus on alloy types rather than archwire diameters. 

While discomfort is often associated with high forces applied to the teeth, histological studies indicate that light forces 
are more efficient, biologically favorable, and less painful. Recent studies reported that substantial forces generate more 
pain than light forces 24 hours after their application [24, 25, 26, 27]. 

The pain intensity is nearly identical with NiTi archwires (20.1 mm) and Cu NiTi archwires (21.8 mm) and significantly 
lower with stainless steel multistranded archwires (11 mm) (Table 5). 

A wide variety of archwires are available on the market. An archwire exerting light and continuous forces is 
recommended to achieve tooth movement close to physiological displacement, thus minimizing pathological effects on 
teeth and their surrounding structures. There are no definitive conclusions regarding the type of archwire that causes 
the least pain [13]. 

5. Conclusion 

The synthesis of the seven articles included in our study revealed an average pain intensity within the studied general 
population, measuring at 20.2 mm ± 15.8. Pain levels ranged from a minimum intensity measured at 0.2 mm to a 
maximum intensity reaching 63.2 mm. 

Pain and discomfort are widely acknowledged as the most challenging aspects of orthodontic treatment. Orthodontist 
must pay particular attention to these aspects from the outset of treatment to ensure better patient management. It is 
generally accepted that the prescription of analgesics can be reduced if the practitioner thoroughly explains in advance 
the levels of discomfort and pain that the patient may anticipate during the treatment.  
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