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RESUMO 

Introdução: O objetivo deste estudo foi avaliar a dor e as mudanças na qualidade 

de vida durante a terapia com aparelho ortodôntico fixo em combinação com dois tipos 

de aparelhos propulsores mandibulares. Métodos: Este ensaio clínico controlado 

randomizado (ECCR) incluiu uma amostra de 72 adolescentes (33 meninos e 39 meninas) 

com má oclusão Classe II divididos em dois grupos. Os participantes de cada grupo 

receberam terapia com o aparelho ortodôntico fixo e propulsor mandibular Herbst (n=36) 

ou PowerScope (n=36). Para avaliar a qualidade de vida os participantes responderam ao 

questionário de percepção Child Perceptions Questionnaire (CPQ11-14) e para avaliar a 

dor, responderam Escala Visual Analógica (EVA). No grupo Herbst o questionário 

CPQ11-14 foi aplicado em três tempos: antes do início do tratamento (T0), três meses após 

a instalação do propulsor (T1) e três meses após a instalação do aparelho fixo (T2). O 

mesmo grupo respondeu a EVA: antes do início do tratamento (T0), após a instalação do 

Herbst (T1) e após a instalação do arco .019”x.025”SS (T2). No grupo PowerScope a 

aplicação do questionário foi realizada também em três tempos: antes do tratamento (T0), 

três meses após a instalação do aparelho fixo (T1) e três meses após a instalação do 

PowerScope (T2). Neste grupo a EVA foi respondida antes do início do tratamento (T0), 

após a instalação do arco .019”x.025”SS (T1) e ao instalar o propulsor mandibular (T2). 

Resultados: Para análise dos dados coletados através da EVA, o teste de Wilcoxon 

Mann-Whitney Independente apontou uma redução da percepção da dor de 30% ao dia 

após as primeiras 24 horas independentemente do tipo de aparelho utilizado. Para análise 

dos dados coletados através do CPQ11-14, foram utilizados o teste de Wilcoxon Mann-
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Whitney Independente e o teste de Friedman. No grupo Herbst (T1 a T2), houve uma 

piora no domínio “limitações funcionais” e, no grupo PowerScope (T0 a T2), observou-

se uma melhora no domínio “bem-estar emocional”. Na comparação entre os dois grupos, 

observou-se diferença apenas no domínio “sintomas orais”, indicando que pacientes do 

grupo Herbst possuem piora neste domínio quando comparados aos pacientes do grupo 

PowerScope. Contudo, as diferenças observadas nestes domínios não influenciaram na 

pontuação geral do CPQ11-14. Conclusões: Ambos os aparelhos propulsores não 

interferiram na percepção da dor e na qualidade de vida dos pacientes deste estudo durante 

o tratamento da má oclusão Classe II. 

 

Palavras-chave: qualidade de vida, percepção da dor, escala visual analógica, aparelhos 

ortodônticos funcionais. 
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ABSTRACT 

 

Introduction: The aim of this study was to compare and evaluate pain and changes in 

quality of life during orthodontic therapy with a fixed orthodontic appliance in 

combination with two types of mandibular propulsion devices, one of the rigid type and 

one of the hybrid type. Methods: This prospective cohort study included a sample of 72 

children with Class II malocclusion divided equally into 2 different groups, where 

participants in each group received therapy with the fixed orthodontic appliance and its 

respective propellants. To assess quality of life, participants answered the Child 

Perceptions Questionnaire (CPQ11-14) and to assess pain, they answered the Visual 

Analogue Scale (VAS). In the Herbst group, the CPQ11-14 questionnaire was applied in 3 

stages: before the start of treatment (T0), three months after the installation of the 

propellant (T1) and three months after the installation of the fixed appliance (T2). The 

same group responded to the VAS: before the start of treatment (T0), after installing 

Herbst (T1) and after installing the .019 ”x.025” SS (T2) arch. In the PowerScope group, 

the questionnaire was also applied in 3 stages: before treatment (T0), three months after 

the installation of the fixed device (T1) and three months after the installation of the 

PowerScope (T2). In this group, the VAS was answered before the start of treatment (T0), 

after the installation of the .019 ”x.025” SS (T1) arch and when installing the mandibular 

propellant (T2). Results: For analysis of the data collected through the VAS, the 

Wilcoxon Mann-Whitney Independent test showed a reduction in the perception of pain 

between the 1st and the 15th day after the beginning of treatment, regardless of the type 

of device used. For analysis of the data collected through CPQ11-14, the Wilcoxon Mann-
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Whitney Independent test and the Friedman test were applied. In the Herbst group (T1 to 

T2), there was a worsening in the “functional limitations” domain and, in the PowerScope 

group (T0 to T2), there was an improvement in the “emotional well-being” domain. In 

the comparison between the two groups, a difference was observed only in the “oral 

symptoms” domain, indicating that patients in the Herbst group have worsening in this 

domain when compared to patients in the PowerScope group. However, the differences 

observed in these domains did not influence the overall score of CPQ11-14. Conclusions: 

Both propulsion devices did not interfere in the perception of pain and in the quality of 

life of the patients in this study during the treatment of Class II malocclusion. 

 

Key words: quality of life, pain perception, visual analog scale, functional orthodontic 

appliances. 
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Pain and quality of life in patients with Class II malocclusion treated with Herbst 

and PowerScope appliances  

 

Abstract 

Introduction: The aim of this study was to assess pain and changes in the quality of life 

during treatment with a fixed orthodontic appliance combined with two types of 

mandibular protraction appliances. Methods: This randomized controlled trial (RCT) 

included 72 adolescents (33 boys and 39 girls) with Class II malocclusion split into two 

groups. Participants in each group received therapy with either a fixed orthodontic 

appliance or Herbst (n=36) or PowerScope (n=36) mandibular protraction appliances. For 

the assessment of quality of life and pain, participants answered the Child Perceptions 

Questionnaire (CPQ11-14) and the visual analog scale (VAS), respectively. In the Herbst 

group, the CPQ11-14 questionnaire was applied at baseline (T0), 3 months after the 

protraction appliance placement (T1), and 3 months after the fixed appliance placement 

(T2). Participants also answered the VAS at baseline (T0), after Herbst appliance 

placement (T1), and after placement of the .019 "x.025 "SS archwire (T2). In the 

PowerScope group, the questionnaire was also applied at baseline (T0), 3 months after 

fixed appliance placement (T1), and 3 months after PowerScope placement (T2); and the 

VAS was completed at baseline (T0), after placement of the .019 "x.025 "SS archwire 

(T1), and after the mandibular protraction appliance placement (T2). Results: The 

independent Wilcoxon Mann-Whitney test used for the VAS data analysis showed a 30% 

daily reduction in pain perception within the first 24 h, regardless of the type of appliance. 

The Wilcoxon Mann-Whitney independent test and Friedman test used for the CPQ11-14 

analysis revealed deterioration in the “functional limitations” domain in the Herbst group 

(T1 to T2), but improvement in the “emotional well-being” domain in the PowerScope 
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group (T0 to T2). When comparing the groups, there was a difference only in the “oral 

symptoms” domain, indicating that patients in the Herbst group exhibited deterioration in 

that domain compared to patients in the PowerScope group. Nevertheless, the differences 

in those domains did not affect the CPQ11-14 total score. Conclusions: Both protraction 

appliances did not interfere in pain perception and quality of life of the patients in this 

study during Class II malocclusion treatment.  

 

Key words: Quality of life, pain perception, visual analog scale, functional orthodontic 

appliances. 
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Class II malocclusion is more prevalent in Caucasian populations.1 This type of 

malocclusion is characterized by an anteroposterior imbalance (with predominance of 

mandibular retrognathia) between the bone bases and results from several combinations 

of skeletal and dental components.2,3  

Numerous treatment options exist for Class II malocclusion,4,5 including the use 

of fixed mandibular protraction appliances.6 These appliances are indicated for use as 

Class II mechanics in patients with mandibular retrusion or maxillary protrusion, with 

Class II subdivision malocclusion,4 as compensatory treatment in adults, or as anchorage 

in some cases (e.g., with tooth extractions or after molar distalization).6  

The Herbst mandibular protraction appliance is one of the most widely used 

functional appliances for the correction of mandibular retrognathia. Because it is a rigid 

appliance, it does not allow the mandible to be positioned in maximum intercuspation/ 

habitual occlusion, providing better skeletal outcomes than those of hybrid and flexible 

appliances, besides proven correction of Class II malocclusion.6 This appliance stimulates 

mandibular growth, especially during the peak growth spurt.7,8 PowerScope is an easily 

installed and easily activated latest-generation protraction appliance. Thanks to its hybrid 

feature, it has similar effects to Class II elastics, correcting Class II malocclusion by 

means of dentoalveolar changes. It is one of the most recent fixed mandibular protraction 

appliances and it has stood out for its easy clinical use.6  

Notwithstanding the large number of studies on the effects of fixed mandibular 

protraction appliances,6,9,10 few have evaluated the impacts of these appliances on 

patients’ perception of pain and quality of life.11 

The success of orthodontic treatment is also influenced by patient’s perceptions,12 

i.e., it does not depend solely on the operator’s knowledge and skills.13  
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Several aspects may contribute to the successful outcome, including patient’s 

acceptance of and adaptation to the appliance,14 the treatment protocol, patient’s age, 

severity of the malocclusion, and patient collaboration,5 the latter of which is the most 

important factor.13  

A recent systematic review has demonstrated that most studies in orthodontics 

focus more on morphological outcomes15 and that the amount of data on patients’ 

experience of Class II malocclusion treatment is still limited.11 

Given the importance of patients’ adaptation to and acceptance of the appliance14 

for a successful treatment, and the scarce literature on the topic, the aim of the present 

study was to evaluate patients’ pain perception and changes in quality of life during their 

treatment with fixed orthodontic appliances combined with Herbst and PowerScope 

mandibular protraction appliances. 

 

MATERIALS AND METHODS 

Ethical aspects 

This was a randomized clinical trial (RCT). The study was approved by the 

Research Ethics Committee of Universidade Positivo (CAEE protocol: 

02613418.5.0000.0093 and protocol approval: 3.036.10). After sample selection, the 

legal guardians and participants were informed about the research dynamics and treatment 

protocol. Upon agreeing to participate in the study, the guardians signed a free and 

informed consent form, whereas the adolescents signed an assent form. Participants did 

not receive any kind of compensation for their participation in the study.  
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Sample size calculation 

The sample size was determined according to a pilot study with 20 participants 

(n=20; σ=0.9127151). Using the Power and Sample Size Program software and assuming 

Type I Error (α) = 0.05, Type II Error (β) = 0.1, and Power = 0.9 as input parameters, the 

study should include 34 pairs. Thus, at least 68 patients had to be included so that the 

study could be statistically comprehensive.  

 

Participants, setting, recruitment period, and eligibility criteria  

The patients for this study were selected over a one-year period. Initially, 533 male 

and female adolescents aged 11 to 14 years attending either public or private schools were 

screened, and 188 adolescents with Class II malocclusion were pre-selected. Afterwards, 

the pre-selected adolescents were referred to the Dental Outpatient Clinic of our 

institution, where history-taking and clinical examination were conducted.  

Male and female patients were included in the study based on the following 

criteria: presence of Class II molar relationship, convex facial profile (indicative of 

mandibular retrognathia), severe overjet (greater than 4 mm), good oral hygiene, fully 

erupted first permanent molars, full literacy, and fluency in Portuguese. Patients with 

active carious lesions, tooth agenesis, chronic diseases, craniofacial anomalies, and 

neurological disorders were excluded from the study.  

A total of 73 patients were selected. One patient dropped out before the start of 

treatment. Therefore, a 99% overall response rate was achieved.  

 

Treatment protocol 

 The participants were randomly assigned to the Herbst group (n=36) or 

PowerScope group (n=36) using an online randomization tool at www.randomizer.org. 
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Participants were given instructions on how to take care of their appliances and legal 

guardians were instructed to contact the researchers immediately in case of any breakage 

or pain that caused discomfort or had to be treated with medication. Participants received 

explanations about the assessment instruments prior to their application.  

 

Herbst group 

 The clinical sequence for fabrication and placement of the cantilever Herbst 

appliance (Dentaurum, Ispringen, Germany) was proposed by Moro et al.16 The patients 

in this group wore the mandibular protraction appliance for 12 months, and new 

orthodontic workup was requested after its removal for evaluation and placement of the 

fixed appliance.  

 

PowerScope group 

 The patients assigned to this group started treatment with a fixed appliance. The 

mandibular protraction appliance, worn for an average of 8.5 months, was installed 1 

month after placement of the .019 "x.025 "SS archwire. The clinical sequence for 

fabrication and installation of the PowerScope appliance (American Orthodontics, 

Sheboygan, WI, USA) was proposed by Moro et al.17  

 

Fixed appliance 

The treatment protocol for the fixed appliance was the same for both groups. It 

consisted of the installation of the Empower Dual System .022" self-ligating fixed 

appliance, MBT prescription (American Orthodontics) in two sessions (first session for 

the upper arch and second session for the lower arch). Alignment and leveling were 

performed with TANZO nickel-titanium wires (American Orthodontics) in the following 
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sequence: .014", .016", .014 "x.025", .019 "x.025", and later, the .019 "x.025" stainless 

steel wire.  

 

Visual analog scale 

The visual analog scale (VAS) described by Aitken18 was used in the present study 

to assess pain. VAS consists of a 100-mm horizontal or vertical line on which patients are 

asked to mark a perpendicular line at the site that best describes their pain, which ranges 

from “no pain” (score of 0) to “worst imaginable pain” (score of 10). Images that indicate 

pain intensity were included: a happy face for “no pain” and a sad face for “worst 

imaginable pain.”19 

Participants were asked to record their pain experience from 8:00 a.m. to 0:00 and 

from day 2 to day 15, as follows: 

Herbst group 

- Before treatment (T0) 

- After installation of the Herbst appliance (T1) 

- After placement of the .019”x.025”SS archwire (T2) 

PowerScope group 

- Before treatment (T0) 

- After placement of the .019” x .025”SS archwire (T1) 

- After installation of PowerScope mandibular protraction appliance (T2) 

The VAS rater was blinded to minimize pain measurement bias. The Microsoft 

Excel® software was used for that purpose. First, a list with the names of 72 patients 

classified in alphabetical order was made. Thereafter, each patient was assigned a control 

number (between 1 and 72) and the control numbers were later separated into two groups 

(Herbst and PowerScope) with the help of Microsoft Excel® features. The patients then 
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received an envelope with their control numbers, where they entered their VAS responses, 

thus avoiding any bias associated with the rater.  

 

Quality of life assessment tool 

 Quality of life was measured by a specific instrument developed in Canada for 

adolescents.20 All participants were asked to answer the complete version of the Child 

Perceptions Questionnaire (CPQ11-14) translated into and validated for Brazilian 

Portuguese.21 

The questionnaire has 41 questions, of which questions 1, 2, 3, and 4 address sex, age, 

self-perceived oral health, and self-perceived general well-being, respectively. The other 

37 questions are split into four health domains, as follows: oral symptoms (OS) –

questions 5 to 10, functional limitations (FL) – questions 11 to 19, emotional well-being 

(EW) – questions 20 to 28, and social well-being (SW) – questions 29 to 41. 

The answers were tabulated and the score was obtained from the assessed domain and 

from the total score. The higher the score, the greater the impact on the adolescent’s 

quality of life. 

All adolescents were monitored during treatment and had to answer the CPQ11-14 

as follows:  

Herbst group 

- Before treatment (T0) 

- Three months after Herbst mandibular protraction appliance installation (T1) 

- Three months after fixed appliance installation (T2) 

PowerScope group 

- Before treatment (T0) 

- Three months after fixed appliance installation (T1) 
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- Three months after PowerScope installation (T2) 

After the questionnaire was handed out, participants answered it on their own 

(self-report) under the researcher’s supervision. 

No identifying information was included in the questionnaires and legal guardians 

were not allowed access to the patients’ responses.  

 

Statistical analysis 

The data were processed using the Action Stat program for Microsoft Excel® 

(Version 3.7; ESTATCAMP; São Carlos/SP; Brazil). Descriptive statistics were 

performed to describe the characteristics of the sample, and the Shapiro-Wilk test was 

used to determine the normality of data distribution. As the data did not have a normal 

distribution, nonparametric tests were applied for the analysis. 

The first analysis assessed the data collected from the VAS. Four types of 

comparison were made:  

 Self-perceived pain after Herbst protraction appliance installation compared with 

self-perceived pain after fixed appliance installation (within-group comparison)  

 Self-perceived pain after fixed appliance installation with self-perceived pain after 

PowerScope appliance installation (within-group comparison). 

 Self-perceived pain after fixed appliance installation on patients from the Herbst and 

PowerScope groups (between-group comparison). 

 Self-perceived pain after protraction appliance installation on patients from the 

Herbst and PowerScope groups (between-group comparison). 

The comparisons were made using the Wilcoxon Mann-Whitney independent test 

at a 5% significance level (p-value<0.05). The aim was to find any statistically significant 
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difference in self-perceived pain during treatment, both in the within-group and between-

group analyses.  

Three types of comparisons were made in the second analysis, which addressed 

the behavior of quality of life based on the CPQ11-14:  

 Comparison of scores obtained from the CPQ11-14 domains in the Herbst group at T0, 

T1, and T2 (within-group comparison).  

 Comparison of scores obtained from the CPQ11-14 domains in the PowerScope group 

at T0, T1, and T2 (within-group comparison).  

 

 Comparison of scores obtained from the CPQ11-14 domains between the Herbst and 

PowerScope groups (between-group comparison): 

- T0 Herbst compared with T0 PowerScope 

- T1 Herbst compared with T2 PowerScope 

- T2 Herbst compared with T1 PowerScope 

The data were analyzed by the Wilcoxon Mann-Whitney independent test (using 

the same level of significance above) and the Friedman test at a 5% significance level (p-

value<0.05) with two degrees of freedom and a 5% Simes-Hochberg error rate 

(FWER=0.05). The comparisons were made to find any statistically significant difference 

in the patients’ quality of life during treatment, both in the within-group and between-

group analyses.  

 

RESULTS 

Participants’ characteristics 

The mean age was 13.3 years. Among the 72 participants, 33 were boys (45.8%) 

and 39 were girls (54.2%). The Herbst group had a mean age of 13.0 years, and included 
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18 boys (50.0%) and 18 girls (50.0%). The PowerScope group had a mean age of 13.7 

years and included 15 boys (41.6%) and 21 girls (58.4%), as shown in Table 1.  

 

Pain assessment 

The descriptive statistics reveal that self-perceived pain, measured by VAS, 

exhibits a similar behavior for both appliances. There is a slight increase in pain within 

the first 24 h after the appliance installation. There is, however, a negative trend from day 

1 to day 15, with a descending curve and a drop of approximately 30% per day (Fig 1). 

The between-group and within-group comparisons made using the Wilcoxon 

Mann-Whitney independent test show no statistical difference (p-value<0.05) in the level 

of perceived pain in any of the pairs. This means that, regardless of the type of appliance, 

whether fixed 0.19" x 0.25 "SS, PowerScope, or Herbst, no difference was observed in 

the level of self-perceived pain (Table 2).  

 

Quality of life assessment 

The mean and standard deviation of the answers given by each patient, estimated 

by the descriptive statistics, were calculated to assess the patients’ quality of life at T0, 

T1, and T2 using the CPQ11-14. In the within-group comparisons, the following 

statistically significant differences were obtained (p-value <0.05): 

- In the PowerScope group, the treated patients show some improvement in the 

“emotional well-being” domain from T0 (1.65 ± 0.66) to T2 (1.44 ± 0.48), indicating an 

increase in quality of life.  

- In the Herbst group, the treated patients show deterioration in the “functional 

limitations” domain from T1 (1.81±0.51) to T2 (2.17±0.76), indicating a decrease in 

quality of life.  
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No statistically significant differences were found (no test with p-value <0.05) for 

the other domains in any of the groups, indicating no change in the patients’ overall 

quality of life during treatment, regardless of the type of appliance (Figs 2 and 3 and Table 

3).  

The following statistically significant difference (p-value <0.05) was detected in 

the between-group comparisons: 

- In the “oral symptoms” domain, the statistical test shows that quality of life 

differs between the PowerScope group at T1 (1.94±0.45) and the Herbst group at T2 

(2.36±0.65). Thus, patients in the Herbst Group have a worse quality of life in the “oral 

symptoms” domain than patients in the PowerScope group, precisely during treatment 

with the fixed appliance. 

For the other domains and time periods, there were no statistically significant 

differences (p-value <0.05) when the PowerScope and Herbst groups were compared, 

indicating no change in the patients’ overall quality of life during treatment, regardless of 

the type of appliance (Figs 4, 5, and 6 and Table 4).  

  

DISCUSSION 

Based on the results obtained, note that no statistically significant differences were 

found in self-perceived pain or in the quality of life of the patients selected for this study, 

regardless of the type of treatment used. 

Class II malocclusion is one of the most prevalent orthodontic problems,1 and 

despite several techniques for its correction,4-6 functional appliances have stood out, 

considering that mandibular retrognathia is the predominant factor among patients with 

this type of malocclusion.3 Several appliances of this type have been designed for 

mandibular advancement, including fixed functional appliances, which can be rigid 
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(Herbst, APM, MARA), flexible (Jasper-Jumper, CS2000, Jasper Vector), or hybrid 

(Twin Force, Forsus, PowerScope).6  

Although occlusal conditions have been the main reason for orthodontic 

treatment,22 special attention has been given to patient self-perception lately.23–26 Even 

though patients seek orthodontic treatment mainly for esthetic concerns,27 pain and 

discomfort are among the main reasons why they fail to comply with treatment or refuse 

to continue with it.28,29 So, it is important that orthodontists be aware of the impacts of 

functional orthodontic appliances in order to explain the treatment to the patients and 

encourage them, thus increasing patient compliance and treatment efficiency.30 

The skeletal and dental effects of functional appliances have been widely 

investigated,31,32 including those of Herbst8,33,34 and PowerScope appliances.9,35 

However, studies on patients’ self-perception of Class II correctors are still lacking.36 

Several instruments may be used to assess pain, but such analysis is subjective 

and complex.37 Verbal scales, numerical scales, and VAS are the most commonly used 

instruments. VAS is regarded as the most reliable and easiest to use, with the lowest error 

rates.38  

As malocclusion and age can produce bias, they were standardized in the present 

study. VAS was used within the first 8 hours and 15 days after installation of the .019 

"x.025 "SS archwire in the fixed appliance and also after the installation of the Herbst 

PowerScope appliances. Pain was assessed at these time points because of the patients’ 

physical and psychological adjustments in the initial phase of installation. 

There was a similar response among the VAS used, with an increase in pain within 

the first 24 hours and a 30% daily reduction in pain thereafter, regardless of the type of 

appliance. The patients in the present study were treated by graduate students under the 

supervision of an experienced professor who evaluated the patients before the dental 
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appointment and before patient release. In addition, the treatment protocol was 

standardized according to each group. Therefore, possible biases related to different 

protocols among orthodontists or to the type of treatment were minimized. According to 

the results, the use of fixed appliance before or after the use of the assessed protraction 

appliances does not interfere with pain intensity. 

Literature data demonstrate that orthodontic appliances can cause pain.30 In the 

study by Oliver and Knapman,29 the authors reported that 70% of the patients had some 

pain, regardless of the type of appliance. However, when they compared the appliances, 

there was no statistical difference in pain intensity, in line with the findings of the present 

study in which, despite reports of pain, there was no statistical difference between the 

types of appliances. 

Several studies have compared the pain caused by different types of appliances, 

such as between fixed appliances and aligners39,40-44 and between fixed and removable 

appliances,45 especially in the early stages of treatment.39,42,43 Although VAS was used in 

our study after installation of protraction appliances, the pain caused by fixed appliances 

was evaluated later, only when the .019 "x . 025 "SS archwire was placed, because of the 

different crowding levels in the initial alignment, which may generate a different force 

distribution on the initial archwire, producing biases in self-perceived pain. VAS 

application after steel archwire placement when the patients exhibited a similar level of 

alignment rendered the results more reliable, as pain is related to the duration and 

magnitude of the applied force.46 

The installation of the .019" x .025 "SS archwire was standardized, with its 

placement in the upper and lower arches in a single session. At that point, the patient 

would already be adapted to the fixed appliance and anxiety would thus be reduced, given 
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that psychological factors can affect the patient’s adaptation to discomfort and pain during 

orthodontic treatment.47–49 

Studies on pain caused by fixed appliances have shown that the worst pain occurs 

within the first 24 hours after archwire installation for different archwire sizes,50 with 

progressive decrease in pain intensity during orthodontic treatment with different types 

of appliances,39,42,44 corroborating the findings of the present study, in which pain began 

to decrease after the first day. Some studies, however, have reported the need for 

analgesics, but that was not necessary in our study.39,41,43,50 No study so far has compared 

Herbst and PowerScope appliances in terms of pain.  

Currently, it is important that clinical trials be targeted at establishing a 

relationship between quality of life and health to be considered comprehensive studies, 

as a few previous studies that have not assessed this relationship are of little or no 

relevance to patients. There are numerous questionnaires for quality of life assessment of 

adults, adolescents, and older people.23 The Child Perceptions Questionnaire – CPQ – 

was designed to assess quality of life in different-aged children and adolescents, because 

self-perception varies according to age. CPQ is available for individuals aged 6 to 7, 8 to 

10, and 11 to 14 years. This questionnaire has been validated and is reliable;51 moreover, 

it is ideal for quality of life assessment of children and adolescents.23  

In addition to pain, several studies have evaluated quality of life during the use of 

orthodontic appliances,42-44,52 but no studies comparing quality of life between Herbst and 

PowerScope appliances have been conducted. Arora et al9 compared the effects of 

PowerScope with those of Forsus, including comfort, no studies have addressed quality 

of life in patients using PowerScope. 
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Pacha et al11 carried out a systematic review in 2016 comparing the efficacy of 

functional appliances during Class II correction treatment and concluded that the 

literature on patients’ experiences and their complications is still scarce. 

In 2020, Pacha et al36 conducted a systematic review and meta-analysis with 

adolescents aged less than 18 years with Class II malocclusion who wore different types 

of functional appliances. Those authors concluded that, despite the increase in the number 

of studies on oral health-related quality of life, only two studies used validated 

questionnaires. Therefore, no standardization exists among researchers. Furthermore, no 

studies have evaluated PowerScope. 

In the present study, when the quality of life of the groups was assessed separately, 

the PowerScope group decreased its score in the “emotional well-being” domain from T0 

to T2, i.e., from before the appliance installation to 3 months after its installation, but the 

patients significantly improved their quality of life in this domain, which assesses 

frustration and irritation, insecurity, appearance, concern about what other people think, 

and shyness and shame, among other emotions. A change in this domain can be explained 

because patients tend to notice improvements during alignment and leveling over time, 

boosting their confidence and increasing their self-esteem. It is widely known that 

malocclusion has a negative impact on functions such as chewing, speaking, and 

smiling.53 Nevertheless, the overall quality of life of this group did not change over time. 

The Herbst group increased the score in the “functional limitations” domain 

between T1 (3 months after Herbst appliance installation) and T2 (3 months after 

installation of the fixed appliance), with worse quality of life between these time periods. 

This domain assesses difficulty eating and drinking hot and cold foods and drinks, 

difficulty chewing firm foods, problems pronouncing some words, sleeping problems, 

and taking too much time to eat. The Herbst appliance is rigid, and so it has no elasticity 
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or flexibility, displacing the condyle out of the mandibular fossa, thus causing the patient 

to remain in an advanced mandibular position throughout its use;6 nonetheless, the 

appliance allows the patient to chew and speak freely as it uses the bilateral telescopic 

system. When patients had the fixed appliance installed, they might have realized they 

would need to be more careful while eating and might also have felt some changes in their 

speech. In our analysis of the Herbst appliance, we did not find any within-group 

statistical differences. 

The “oral symptoms” domain evaluates the patients’ self-perception of pain, sores, 

bad breath, and food stuck between the teeth and on the palate. In the comparison between 

the Herbst group at T2 with the PowerScope group at T1, i.e., when both groups were 

wearing the fixed appliance, the Herbst group scored higher than did the PowerScope 

group, indicating poorer quality of life only in this domain. As previously reported, this 

can be explained by the use of the protraction appliance and the fixed appliance in 

different time periods, i.e., the patients had already had a previous experience38 when they 

had to wear the fixed appliance, making them probably compare the two types of 

appliance in terms of orthodontic force and difficulty in cleaning the appliances. 

In the within-group and between-group comparisons of overall quality of life, 

there were no statistical differences, i.e., despite the different designs, neither of the 

appliances had a statistically significant influence on the adolescents’  quality of life. This 

lack of statistical difference concurs with the findings of other studies on fixed functional 

appliances, showing that the initial discomfort caused by the appliances is well accepted 

by the patients.9,10 The guidance provided by the researchers before and immediately after 

appliance installation54,55 encouraged the patients to perform proper oral hygiene and to 

take some precautions with the appliances, for instance, avoiding hard or sticky foods and 
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contacting the researchers immediately in case of breakage, thus reducing the chances of 

complications during treatment and causing less anxiety. 

The lack of statistical differences in pain and in overall quality of life might also 

have been influenced by the inclusion and exclusion criteria of this study, with 

standardized malocclusion and age group characteristics. In addition, the selected 

adolescents had no active caries and their periodontal status was monitored regularly. 

Marques et al52 evaluated the influence of fixed orthodontic appliances on pain 

and quality of life of adolescents and observed an increase in pain between the first 4 and 

24 hours after appliance adjustment. Their conclusion is consistent with that of the present 

study, in which pain began to decrease after the first 24 hours and, even when present, it 

did not have any negative influence on quality of life. This occurs because patients tend 

to adapt to pain and discomfort during the course of treatment.  

Jaeken et al56 applied the CPQ11-14 to investigate quality of life changes associated 

with the oral health of adolescents in three different time periods: at baseline, 1 year after 

orthodontic treatment, and 1 month after the end of orthodontic treatment. Their 

conclusion was that quality of life worsened, except for the emotional well-being domain, 

whose score decreased, indicating improvement, unlike our findings. However, the 

inclusion of the patients was solely based on the need for braces, i.e., aside from the 

different types of malocclusion, no treatment protocols were established, and so different 

types of appliances were assessed. In the present study, only patients with Class II 

malocclusion could participate; treatment was standardized; and the questionnaire was 

applied according to the phases of treatment and not according to  the time period itself. 

Abreu et al57 used the short version of the CPQ11-14 to assess the impact of fixed 

appliance on oral health-related quality of life (OHRQoL) in the first 12 months of 

treatment, but they did not define the type of malocclusion and did not standardize 
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treatment. Nevertheless, those patients undergoing orthodontic treatment showed better 

quality of life, especially in the functional limitations and emotional well-being domains. 

In the present study, patients in the Herbst group exhibited worse functional limitations 

when T1 (3 months after Herbst installation) was compared with T2 (3 months after fixed 

appliance installation), but no changes were noted in the other domains. Conversely, 

patients in the PowerScope group showed improvement only in the emotional well-being 

domain when T0 (before fixed appliance installation) was compared with T2 (3 months 

after PowerScope installation). Our study, however, did not follow up patients until the 

end of their treatments. 

Chen et al58 evaluated OHRQoL with OHIP-14 in young adults and found that 

malocclusion had a negative impact on OHRQoL and there was significant improvement 

after orthodontic treatment, but although they examined each patient to assess the need 

for treatment, the patients were not categorized by type of malocclusion, and, therefore, 

treatment was not standardized. In addition, patients did not answer the questionnaire 

during treatment. They also noted that patients often had esthetic and social problems, 

unlike the findings of our study, in which there were no statistical differences in quality 

of life during appliance use. 

Stefanovic et al59 compared two types of removable functional appliances with 

the aim of predicting factors that could influence treatment compliance and they 

concluded that the severity of malocclusion, type of appliance, and parents’ outlook on 

their children’s emotional well-being can be factors that lead to high treatment 

compliance. The family impact and psychosocial problems reported by the children do 

not influence treatment, but the patients were followed up for 1 year and the 

questionnaires were applied only at baseline. 
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In the present study, parents and legal guardians were not assessed because studies 

have suggested that their perception does not portray the reality of an adolescent’s life12 

and this study focused on adolescents’ perception.  

 

CONCLUSIONS 

The Herbst or PowerScope appliance did not interfere with the self-perception of 

pain and was not conducive to quality of life changes during Class II malocclusion 

treatment.  
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Figure captions 

Fig 1. Self-perception of pain assessed by VAS. 

Fig 2. Comparison of CPQ11-14 domains in the PowerScope group at T0, T1, and T2. 

Fig 3. Comparison of CPQ11-14 domains in the Herbst group at T0, T1, and T2. 

Fig 4. Comparison of CPQ11-14 domains between PowerScope and Herbst groups at T0. 

Fig 5. Comparison of CPQ11-14 domains between PowerScope at T1 and Herbst at T2. 

Fig 6. Comparison of CPQ11-14 domains between PowerScope at T2 and Herbst at T1. 
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Figura 3 
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Figura 4 
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Figura 5 

  



 

 49 

 
 

Figura 6 
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Table I – Demographic characteristics of the study participants (n=72). 

 

   
Total 

(n=72) 
Herbst group 

(n=36) 
PowerScope 
group (n=36) 

Age (years) 
Mean  13.3 13.0 13.7 

Standard deviation  1.8 1.7 1.8 

Sex 

Male  
N 33.0 18.0 15.0 

% 45.8 50.0 41.6 

Female  
N 39.0 18.0 21.0 

% 54.2 50.0 58.4 
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Table II – Comparison of self-perceived pain behavior within and between the groups.  

 

Comparison 

 
Fixed PowerScope Fixed Herbst PowerScope Herbst 

Median 1.21 1.20 1.16 1.12 1.20 1.12 

Maximum 5.10 4.69 4.63 4.81 4.69 4.81 

Minimum 0.22 0.08 0.08 0.06 0.08 0.06 

p-value 0.78 0.96 0.84 
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Table III – Within-group comparison for each group and for each CPQ11-14 domain at 

T0, T1, and T2. 

  

Within-group comparison 

Group Comparison 

Domain 

Oral 
symptoms 

Functional 
limitations 

Emotional 
well-being 

Social 
well-
being 

Overall 
quality of 

life 

Power 
Scope (p-

value) 

Overall  0.499 0.580 0.023 0.124 0.862 

T0 – T1 0.517 0.316 0.099 0.175 0.860 

T0 – T2 0.637 0.556 0.016 0.068 0.596 

T1 – T2 0.263 0.680 0.444 0.637 0.724 

Herbst 
(p-value) 

Overall  0.263 0.037 0.350 0.109 0.911 

T0 – T1 0.216 0.724 0.216 0.377 0.906 

T0 – T2 0.860 0.052 0.289 0.052 0.768 

T1 – T2 0.157 0.022 0.860 0.289 0.680 
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Table 4 – Between-group comparison for each group and for each CPQ11-14 domain at 

T0, T1, and T2 

 

Between-group comparison 

Comparison 
Oral 

symptoms  
Functional 
limitations 

Emotional 
well-being 

Social well-
being 

Overall 
quality of 

life 
T0 – T1 0.065 0.219 0.924 0.155 0.279 

T1 – T2 0.005 0.071 0.316 0.810 0.169 

T2 – T1 0.942 0.423 0.969 0.269 0.587 
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ANEXOS 

ANEXO 1 - Aprovação do Comitê de Ética em Pesquisa da Universidade Positivo 
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ANEXO 2 - Termo de Consentimento Livre e esclarecido 
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ANEXO 3 - Termo de Assentimento 
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ANEXO 4 - Escala Analógica Visual 
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ANEXO 5 - Child Perceptions Questionnaire (CPQ11-14) 
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