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ABSTRACT 

Background: This study compares two pain ratings that patients use to indicate how 

uncomfortable they are during bonding and the collection of orthodontic registration material. 

Methods: Two hundred people, ages eleven to twenty, participated in the study; 125 were 

female and 75 were male. The participants' discomfort levels were assessed during bonding 

operations and the initial registration material collection using the Visual Analog Scale 

(VAS) and the Facial discomfort Scale (FPS). During the first registration material collection 

in oral photography, dental impressions, X-rays, bonding operations, lip retractor insertion, 

polishing, acid and sealing, and bracket application, pain levels were recorded. The Mann-

Whitney U test was used to compare the data between groups, while the Wilcoxon and 

Friedman tests were used to analyze the data within groups. The gathered data were 

statistically analyzed with a significance threshold of 5%. 

Results: There was a statistically significant positive correlation between the VAS and FPS 

scales when evaluating pain during intraoral photography, the dental impression procedure, 

X-rays, lip retractor insertion, polishing, acid and sealing, and bracket bonding 

(0.537<r<0.734; p=0.001). A statistically significant positive connection was also discovered 

when the gender difference was included (0.261<r<0.42; p=0.001). 
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Conclusion: Similar information was obtained during the orthodontic initial registration and 

bonding procedures using two different pain assessment instruments. It's also believed to 

make it possible to compare research using different pain scales. 

Keywords: VAS, FPS, Pain. 

INTRODUCTION 

Anxiety, attention, cultural values, suggestion, pain, and prior experiences are some of 

the variables that might affect pain, which is linked to actual or potential tissue damage or is 

characterized as an uncomfortable sensory and emotional experience if such damage exists.1 

Since pain is a subjective sensation and a complex fact, it can be assessed subjectively.2 Thus, 

a variety of techniques have been devised to assess pain.2 Numerous scales, including the 

CAS (color analog scale), FPS (facial pain scale), and VAS (visual analog scale) have been 

shown to be employed in the investigations. The FPS scale's face expression, the CAS scale's 

color darkness, and the VAS scale's values between 0 and 10 all indicate how much pain the 

person is experiencing. The patient's conduct is evaluated and measured using these scales in 

relation to their suffering.2-5 

Most patients receiving orthodontic treatment dislike pain, which can occasionally be 

so bad that it even makes patients decide to stop their treatment.6 Patients may experience 

worry and anxiety in response to orthodontic treatment because they believe that pain is a 

possibility.7 Despite reports that between 70 and 95 percent of orthodontic patients suffer 

pain during treatment, many individuals do not view discomfort as a significant issue.5,8 

Despite this, it has been reported that approximately 8% of patients who experienced pain 

during the initial period of orthodontic treatment give up the treatment. Moreover, some 

patients with painful experiences are moving away from orthodontic treatment despite their 

functional needs. For this reason, the prerequisite for effective pain management is the 

assessment of pain with a valid and reliable taking dental impression tool.9 

During orthodontic treatment, the pain was frequently evaluated during separation and 

arch brace placement, the application of fixed and mobile plates, the evaluation of different 

forces applied, rapid maxillary expansion, headgear treatments, and debonding procedures 

were applied.7 Ciğerim et. al evaluated the pain, felt by patients during bonding and 

registration material collection procedures in orthodontics, with VAS.10 While there are few 

studies evaluating the relationship between different pain assessment methods related to 

dentistry,11-13 no study was found that evaluated the effectiveness of different pain assessment 
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scales during bonding and registration material collection procedures in orthodontics. This 

study compares the usefulness of the VAS and FPS scales for gathering orthodontic 

registration material and measuring pain during bonding treatments. 

 

 

MATERIALS AND METHODS 

A cross-sectional observational study was conducted here. In this study, 200 randomly 

selected patients between the ages of 11 and 20 who were accepted for treatment at the 

XXX University, Faculty of Dentistry Orthodontic Clinic, between 2018 and 2020 and had 

not previously received orthodontic treatment, were included. Ethics committee approval 

(Decision no: 2020.11.10) was obtained from YYY University Non-Interventional Research 

Ethics Committee. The power of the study was determined to 197 people with an impact size 

of 0.25 at a 95% confidence interval (G Power-3.1.9.2). At the start of the study, 210 patients 

were included. 10 patients had to give up treatment due to some health and financial 

problems and dropped out of the study. Therefore, the study group consisted of 200 people in 

total. 

Our study did not include patients with any systemic disease, drug use, or who had 

previously received orthodontic treatment. The study's duration and objective, along with the 

method and scales to be utilized, were thoroughly explained to the patients. Patients' pain 

levels were measured using the VAS and FPS during the registration material collection 

session and the bonding session prior to orthodontic treatment. While orthodontic registration 

material collection processes is including intraoral photographing, taking dental impression, 

and X-ray procedures; bonding procedures is containing lip retractor insertion, polishing, acid 

and sealing, and bracket bonding. While registrations were collected, Hager & Werken brand 

lip retractors, Orto Technology brand mouth mirrors, and Canon 450D brand digital camera 

were used. All radiographs were taken with Sirona X-ray equipment.  

The vertical lines on the VAS range from 0 to 10. The 'no pain' point and the'severe 

pain' point were the names given to the two ends of these lines. The patient chooses a point 

between these two ends to represent their level of agony.  
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Six different facial expressions were employed on the FPS scale. It has a rating 

system of 0 for no pain, 1 for mild discomfort, 2 for disturbing pain, 3 for moderate pain, 4 

for severe pain, and 5 for not-endurable anguish. 

Statistical Analysis 

Statistical analysis was conducted using the NCSS (Number Cruncher Statistical 

System) 2007 application, located in Kaysville, Utah, USA. The study's data were assessed 

using descriptive statistical methods (mean, standard deviation, median, frequency, 

percentage, minimum, maximum). Using the Shapiro-Wilk test and graphical analysis, it was 

determined whether the quantitative data met the normal distribution. The Mann-Whitney U 

test was used to compare two sets of quantitative variables that dispersed differently. By 

employing Spearman correlation analysis, the correlations between the quantitative variables 

were assessed. For statistical significance, a p-value of less than 0.05 was used. We assessed 

the gathered data using a 95% confidence interval. 

RESULTS 

 200 cases in all, with 37.5% (n = 75) male and 62.5% (n = 125) female, were 

employed in the study. The age range of the participants in the study was 11–20 years old, 

with an average age of 14.95±2.22. 

 There was found to be a statistically significant correlation between the VAS and FPS 

pain assessment methods, which we used to evaluate the pain of individuals during intraoral 

photographing, taking dental impression process, X-ray, lip retractor insertion, polishing, acid 

and sealing, and bracket bonding (0.537<r<0.734; p=0.001) (Table 1, Figure 1).  

A statistically significant correlation was discovered between the VAS and FPS pain 

evaluation methods in the comparison conducted with the gender difference (0.261<r<0.742; 

p=0.001) (Table 2, Figure 2).  

DISCUSSION 

It has been seen that various scales such as VAS, FPS, and CAS are often used in 

dentistry-related pain research.2-5 While there are few studies evaluating the relationship 

between these pain assessment methods,11-13 there are no studies evaluating the effectiveness 

of different pain assessment scales during the bonding and registration material collection 

process in orthodontics. Our study's findings demonstrated that two distinct pain evaluation 

scales offered comparable data throughout bonding procedures and orthodontic first 

registrations, enabling comparisons between research that employ these pain scales to gauge 

discomfort. Since the amount of discomfort during orthodontic first registrations is similar 
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among scales, other factors may impact the choice of scale in clinical practice or research. It 

is claimed that categorical scales such as the FPS should be preferred by newborns and 

elderly individuals who have less abstract abilities.2,14The utmost advantage of VAS is that it 

is simple, and it can be used easily by all individuals with motor functions from the age of 7. 

As it does not contain any words, it is also language-independent.6 The only issue with using 

VAS is that it requires visual and motor coordination during application.15,16 The advantage 

of FPS is that facial expressions can be easily selected without explanation. Without the need 

for any education level, it can be applied to patients of all ages, languages, and geographies.17 

In our study, VAS and FPS scales were also preferred.  

Variables such as cognitive functions and education levels of individuals whose pain 

levels are determined to affect the quality of responses obtained from pain scales.18,19 

 The fact that our study did not assess factors like education level can be viewed as a 

limitation, but the strong positive correlation between the scales suggests that the patients 

understood the instructions before applying the scales and were consistent in their responses. 

It was observed in our study, that intraoral photographing and lip retractor insertion constitute 

higher pain values in the VAS and FPS scales compared to the others. After these procedures, 

the most pain score was determined as taking dental impression and the least score was 

determined as X-rays, however, it was observed that VAS and FPS scales showed a 

correlation in all procedures. Consistent with the results of our study, it was seen that 

different scales provided similar information about cervical dentin hypersensitivity,12 pulpal 

originated pain, and periodontal pain.11 Hjermasted et al.20 also noted in their systematic 

review that there is a substantial link between various scales. Although some research 

indicates that VAS is more sensitive than FPS21-23, most patients would rather verbally 

describe their pain than use a numerical score.24 In our study, participants were not asked to 

select between scales. Selecting orthodontic registration techniques and the pain scale to be 

used during bonding may be appropriate to be held in the new investigations. 

Research has indicated that there is minimal or nonexistent correlation between the 

objective intensity of a pain stimuli and the individual's experience and reaction to pain. 

Because of this, the feeling of pain is influenced by environmental factors including culture, 

gender, and age in addition to emotional and cognitive aspects.8 According to clinical pain 

research, women experience pain for longer periods of time and are more intolerant of it.5,25 

There was no gender difference observed in several investigations.8,26 The VAS and FPS 

scales showed a strong positive association in both men and women, according to our 
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research. Although Svensson27, Holdgate et al.22, and Lund et al.28 suggest that scales cannot 

be used interchangeably some studies3 remark that the scales have high validity and therefore 

can be used securely for clinical use. On the other hand, Clark et al.23 emphasize that the 

selection of the scale should be made by considering the characteristics of the patient. Age, 

gender, and pain perception variances should all be taken into account, as numerous studies8 

have noted. It was indicated that the quality-of-life scale should not be disregarded in the 

evaluations, even though Calderon et al. claimed that the VAS, VRS, NS, and FPS-R scales 

show a high correlation. Additionally, they stated that there is no ideal pain scale and that 

toothache (pulpal or periodontal) directly affects quality of life. 

CONCLUSION 

When evaluating pain during orthodontic registration material collection (intraoral 

photography, collecting tooth impressions, and X-rays) and bonding procedures (lip retractor 

insertion, polishing, acid and sealing, and bracket bonding), VAS and FPS pain measures 

performed similarly well. 
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Figure 1. Evaluation of the Relationship between VAS and FPS Pain Assesment Methods 

 

 

 

 

Figure 2. Evaluation of VAS and FPS Pain Assesment Methods by Gender 
 
 
 
 
 
 


