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ABSTRACT
Objective: The aim of this study was to assess the patient’s attitude and follow the progress of patient’s adaptation to 
discomfort between two types of fixed functional appliances. Materials and Methods: A total of 16 patients undergoing 
treatment with either fixed functional appliance, i.e., forsus fatigue resistant device (FFRD) (hybrid) and mandibular 
protraction appliance (MPA) IV (rigid) rated their experiences during the 1st day of treatment and after 7 days, 14 days 
and 30 days of appliance insertion. Results: There were no significant differences in patient’s attitude toward both the 
appliances. Soft-tissue laceration was the most serious side-effect (about 50% in MPA IV and 25% in FFRD). Soft-tissue 
laceration and other negative effects generally decreased over time. Conclusion: The results of the study indicate that there 
is no considerable difference in acceptance of FFRD and MPA IV by the patients. Most patients experience some discomfort 
and functional limitations; however, the effect generally diminishes with time and patients adapt to the appliance.

Key words: Class II malocclusion, fixed functional appliances (forsus fatigue resistant device and mandibular protraction 
appliance IV), survey

Introduction

Orthodontic appliances represent foreign objects inserted 
in a physically and psychologically sensitive area of the 
body. An important factor in a person’s decision to seek 
orthodontic treatment is the desire to improve dentofacial 
aesthetics, improvements in social life and self-confidence.[1,2] 
Discomfort caused by orthodontic treatment may affect 
patient’s compliance; satisfaction with treatment and it 
might lead to stress between patient and practitioner.[3-5] 
Class II malocclusions have been described as the most 
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frequent treatment problem in orthodontic practice and as 
one of the more difficult orthodontic problems to treat.[6,7] 
Combinations of dental and skeletal factors ranging from 
mild to severe provide the multiple characters of this 
discrepancy.[8,9] Class II malocclusions can be treated by 
several means, according to the characteristics associated 
with the problem, such as anteroposterior discrepancy, 
age and patient compliance.[10] Methods include extraoral 
appliances, functional appliances and fixed appliances 
associated with Class II intermaxillary elastics.[6] On the 
other hand, correction of Class II malocclusions in non-
growing patients usually includes orthognathic surgery 
or selective removal of permanent teeth, with subsequent 
dental camouflage to mask the skeletal discrepancy.

One category of appliances frequently used, typically in 
growing patients, is the functional orthopedic appliance.[11] 
They can be grouped into removable or fixed devices.[12,13] 
Fixed functional appliances are designed to provide a simple 
non-compliant solution to orthodontic Class II treatment. 
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Fixed functional appliances first appeared in 1900 when 
Emil Herbst presented his system at the Berlin International 
Dental Congress.[14] Ritto and Ferreira classified fixed 
functional as rigid, flexible and hybrid fixed functional 
appliances.[15] A number of fixed functional appliances have 
gained popularity in recent years to help achieve better 
results in non-compliant patients. Coelho Filho in 1995 
presented two versions of a rigid fixed functional appliance 
that could be made in the office, called the mandibular 
protraction appliance (MPA) I and II.[16,17] These appliances 
were soon replaced by an improved MPA III.[18,19] The latest 
version, MPA IV is much easier to construct and install.[20] 
The forsus fatigue resistant device (FFRD) is a fixed, hybrid 
functional appliance.[12] As opposed to rigid, fixed functional 
devices, such as the Herbst appliance; the spring of the 
FFRD allows flexibility in the position of the mandible.[12] 
Currently, there is limited data published to access patient 
experiences with the FFRD with only one published an 
article by Bowman et al.; whereas there is no quantitative 
or qualitative data available to evaluate patients experience 
wearing MPA IV appliance regarding the pain and discomfort 
of patient. Evaluation of patient experiences during 
orthodontic treatment will allow clinicians to better select 
a modality of treatment that will be best accepted by their 
patients.[21] The purpose of this study was to investigate any 
potential link between patient’s attitudes and the amount of 
functional and social discomfort experienced with the FFRD 
and MPA IV. Clinicians using fixed functional appliances 
may find this information useful in preparing a patient.

Materials and Methods

A total of 24 patients (15 males, 9 females and mean age 
14.5 ± 1.5 years) were recruited for the study from the 
Department of Orthodontics and Dentofacial Orthopedics, 
Institute of Dental Studies and Technologies, Modinagar, 
India. The study comprised of two groups of 12 patients 
each treated with orthodontic appliances (0.022” MBT 
prescription): Group I-Class II patients treated with FFRD 
and Group II-Class II patients treated with MPA IV. 
Patients undergoing treatment with either fixed functional 
appliance i.e., FFRD (hybrid) and MPA IV (rigid) shared 
their experiences during the 1st days of treatment and after 
7 days, 14 days and 30 days of appliance insertion. Subjects 
having fixed appliance, FFRD and MPA IV in place for at 
least 2 months and still had the appliance present in their 
mouth were included in the study [Figures 1 and 2]. Patients 
treated with extractions in FFRD and MPA IV groups were 
excluded. Subjects having unilateral FFRD or MPA IV were 
excluded regardless of the location of the pushrod. Informed 
consent was obtained from the subjects’ parents and assent 
was obtained from the subjects.

A questionnaire was used to gather information from 
orthodontic patients. The questionnaire developed for this 
study [Appendix] was based on two existing surveys. One 
was the “Smiles Better” survey that was used in the research 
of O’Brien et al. comparing the Herbst and Twin Block 
appliances and the other were based on a survey developed 
by Bowman et al. in investigating the patient experiences with 
the FFRD.[21,22] Questionnaire was designed in English and 
verbally translated in Hindi. The same investigating dentist 
further explained the question in case of doubts to the patient. 
The questionnaire consisted of 16 questions. At the end of 
the data collection period, all responses were collected and 
subjected to statistical analysis. Descriptive statistics of all 
questions were calculated. In addition to descriptive statistics, 
Pearson Chi-square test was used to test for associations, 
accepting P values of less than 0.05 as statistically significant. 
Analyses were performed using the Statistical Package for 
Social Sciences Statistical Package for the Social Sciences 
(SPSS) Version 16.0, SPSS Inc. Chicago for Windows.

Results

Most patients (93.75%) felt that they were given a complete 
description and usage instructions of the FFRD and MPA 
IV before wearing it. Over 68.75% of the subjects agreed 
that they were happy to look at themselves in the mirror 
with their appliances on, 31.25% subjects were glad to let 
their friends see their appliances while 25% were happy 
when people generally noticed their appliances. Responses 
regarding the initial effects of FFRD and MPA IV on certain 
functions (speech and eating) are shown in [Table 1]. They 
seemed to suffer the greatest initial negative impact, while 
talking, eating and appearance with MPA IV as compared 
with FFRD. MPA IV group of patients were annoyed by 
teasing (P < 0.022) in comparison to FFRD group of 
patients. When asked about their experience with side-
effects when they got the FFRD or MPA IV appliance 
[Table 2], the majority of respondents reported being 

Table 1: Responses to questions 6-8

Question Not at all (%) A little (%) A lot (%) Does not 
worry me (%)

Did you feel embarrassment/discomfort in front of others while talking?

FFRD 5 (62.5) 2 (25) 1 (12.5) 0 (0.0)

MPA IV 3 (37.5) 2 (25) 3 (37.5) 0 (0.0)

Did you feel embarrassment/discomfort in front of other while eating?

FFRD 4 (50) 3 (37.5) 1 (12.5) 0 (0.0)

MPA IV 3 (37.5) 2 (25) 3 (37.5) 0 (0.0)

Did anyone because of the appliance ever tease you?

FFRD 5 (62.5) 3 (37.5) 0 (0.0) 0 (0.0)

MPA IV 0 (0.0) 7 (87.5) 1 (12.5) 0 (0.0)
FFRD: Forsusfatigue resistant device, MPA: Mandibular protraction appliance
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Table 2: Responses to questions 11A-14A

Question pain/
discomfort/
soreness

After insertion day 1 After 7 days After 14 days After 30 days

Not at all 
(%)

A little 
(%)

A lot 
(%)

Not at all 
(%)

A little 
(%)

A lot 
(%)

Not at all 
(%)

A little 
(%)

A lot 
(%)

Not at all 
(%)

A little 
(%)

A lot 
(%)

Teeth

FFRD 0 (0) 3 (37.5) 5 (62.5) 0 (0) 7 (87.5) 1 (12.5) 1 (12.5) 7 (87.5) 0 (0) 4 (50) 4 (50) 0 (0)

MPA IV 1 (12.5) 3 (37.5) 4 (50) 5 (62.5) 2 (25) 1 (12.5) 7 (87.5) 1 (12.5) 0 (0) 7 (87.5) 1 (12.5) 0 (0)

Jaws

FFRD 1 (12.5) 5 (62.5) 2 (25) 3 (37.5) 4 (50) 1 (12.5) 3 (37.5) 5 (62.5) 0 (0) 7 (87.5) 1 (12.5) 0 (0)

MPA IV 4 (50) 1 (12.5) 3 (37.5) 5 (62.5) 2 (25) 1 (12.5) 7 (87.5) 1 (12.5) 0 (0) 7 (87.5) 1 (12.5) 0 (0)

Muscles

FFRD 3 (37.5) 3 (37.5) 2 (25) 4 (50) 4 (50) 0 (0) 5 (62.5) 3 (37.5) 0 (0) 7 (87.5) 1 (12.5) 0 (0)

MPA IV 1 (12.5) 2 (25) 5 (62.5) 3 (37.5) 3 (37.5) 2 (25) 5 (62.5) 3 (37.5) 0 (0) 5 (62.5) 3 (37.5) 0 (0)

Headache

FFRD 4 (50) 4 (50) 0 (0%) 5 (62.5) 3 (37.5) 0 (0) 6 (75) 2 (25) 0 (0) 7 (87.5) 1 (12.5) 0 (0)

MPA IV 4 (50) 2 (25) 2 (25) 5 (62.5) 1 (12.5) 2 (25) 6 (75) 1 (12.5) 1 (12.5) 7 (87.5) 1 (12.5) 0 (0)
FFRD: Forsusfatigue resistant device, MPA: Mandibular protraction appliance

Appendix
Questionnaire for evaluating patient attitude and pain perception for orthodontic treatment

1.	 Did your doctor in terms of pain/discomfort and its impact explain you properly about the appliance on daily activity?
	 Yes	 No

2.	 Did it look scary/overwhelming to you when you looked at the appliance for the first time?
	 Yes 	 No

3.	 Happy to look at yourself in the mirror with your appliance in:
	 (a) Strongly disagree	 (b) Disagree	 (c) Uncertain	 (d) Agree	 (e) Strongly agree

4.	 Happy to let your friends see your appliance:
	 (a) Strongly disagree	 (b) Disagree	 (c) Uncertain	 (d) Agree	 (e) Strongly agree

5.	 Happy when other people noticed your appliance:
	 (a) Strongly disagree	 (b) Disagree	 (c) Uncertain	 (d) Agree	 (e) Strongly agree

6.	 Did you feel embarrassment/discomfort in front of others while talking?
	 (a) Not at all	 (b) a little	 (c) a lot	 (d) does not worry me

7.	 Did you feel embarrassment/discomfort in front of other while eating?
	 (a) Not at all	 (b) a little	 (c) a lot	 (d) does not worry me

8.	 Did anyone because of the appliance ever tease you?
	 (a) Not at all	 (b) a little	 (c) a lot	 (d) does not worry me

9.	 Did you ask the doctor to remove the appliance because you felt it is too hard to have it in your mouth for the long time?
	 Yes 	 No

10.	Would you recommend it to your friends and family?
	 Yes 	 No

11.	Please circle that fits your experience regarding having appliance in the mouth for the 1st day of insertion:
	 (A) Pain/discomfort/soreness
	 Teeth
	 (a) Not at all	 (b) a little	 (c) a lot

	 Jaws
	 (a) Not at all	 (b) a little	 (c) a lot

	 Muscles
	 (a) Not at all	 (b) a little	 (c) a lot

	 Headache
	 (a) Not at all	 (b) a little	 (c) a lot

	 (B) Your ability to sleep properly:
	 (a) No difference	 (b) Slightly worse	 (c) Much worse
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12.	Please circle that fits your experience regarding having appliance in the mouth 7 days after its insertion:
	 (A) Pain/discomfort/soreness
	 Teeth
	 (a) Not at all	 (b) a little	 (c) a lot

	 Jaws
	 (a) Not at all	 (b) a little	 (c) a lot

	 Muscles
	 (a) Not at all	 (b) a little	 (c) a lot

	 Headache
	 (a) Not at all	 (b) a little	 (c) a lot

	 (B) Your ability to sleep properly:
	 (a) No difference	 (b) Slightly worse	 (c) Much worse

13.	Please circle that fits your experience regarding having appliance in the mouth 14 days after its insertion:
	 (A) Pain/discomfort/soreness
	 Teeth
	 (a) Not at all	 (b) a little	 (c) a lot

	 Jaws
	 (a) Not at all	 (b) a little	 (c) a lot

	 Muscles
	 (a) Not at all	 (b) a little	 (c) a lot

	 Headache
	 (a) Not at all	 (b) a little	 (c) a lot

	 (B) Your ability to sleep properly:
	 (a) No difference	 (b) Slightly worse	 (c) Much worse

14.	Please circle that fits your experience regarding having appliance in the mouth 30 days after its insertion:
	 (A) Pain/discomfort/soreness
	 Teeth
	 (a) Not at all	 (b) a little	 (c) a lot

	 Jaws
	 (a) Not at all	 (b) a little	 (c) a lot

	 Muscles
	 (a) Not at all	 (b) a little	 (c) a lot

	 Headache
	 (a) Not at all	 (b) a little	 (c) a lot

	 (B) Your ability to sleep properly:
	 (a) No difference	 (b) Slightly worse	 (c) Much worse

15.	Did you get any soft tissue lacerations?
	 (a) Receiving of the appliance	 (b) Using the appliance
	 (c) Breakage of appliance	 (d) None of the above

16.	What made you appliance so difficult to use for talking or eating?
	 (a) Rigidity	 (b) Inability to open wide	 (c) Pain/discomfort/soreness
	 (d) Shape and heaviness of the appliance	 (e) Too much salivation	 (f) Soft tissue laceration
	 (g) None of the above

affected by (in descending order) sore teeth, jaw, muscle 
and headache and ability to sleep [Table 3]. Soreness on the 
lip/cheek from rubbing was significant with both the type 
of fixed functional appliances and when asked to remove 
the appliance 75% of subjects using MPA IV wanted to get 
it removed because of its rigidity and soft-tissue laceration. 
Subjects were asked to give advice to future FFRD or MPA 
IV patients. Answers were analyzed and categorized as 
“yes” or “no.” Replies were also categorized by subject 

matter. Using this classification, 62.5% of the responses 
were yes in FFRD group and 50% replied yes in MPA IV 
group.

Discussion

The likelihood of patient cooperation is one of the most 
important factors influencing the choice of orthodontic 
treatment. This present survey showed there is no 
statistically significant difference between the two (rigid 
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and hybrid) fixed functional appliances in terms of patient’s 
cooperation and pain and discomfort to the patients. The 
results from an analysis should be of special interest to 
clinicians as they may assist them to prepare their patients 
for the inconveniences they may undergo while wearing 
their appliances. Questions 1 and 2 dealt with the patients’ 
initial experience with the FFRD and MPA IV. The vast 
majority of patients agreed that they were given a good 
description of the appliance and that they were provided 
with instructions for the care of the appliance. Questions 
3 through 5 dealt with how noticeable the subject felt the 
FFRD or MPA IV was responses were varied. The location 
of mandibular attachment of the FFRD or MPA IV could 
be one factor. If the appliances were placed more distally, 
it may have seemed less noticeable to the patient. One 
survey rated pain as the greatest dislike during treatment 
and fourth among major fears and apprehensions prior to 
orthodontic treatment.[23] Pain is a subjective response, 
which shows large individual variations. It is dependent 
upon factors such as age, gender, individual pain threshold, 

the magnitude of the force applied, present emotional 
state and stress, cultural differences and previous pain 
experiences.[24] It is notable that although the FFRD and 
MPA IV group average indicates a downward trend in 
the experience of pain/discomfort in teeth, jaws, muscles, 
headache and soreness on the lip or cheek from rubbing, 
when individual scores were compared, MPA IV group 
reported the more negative impact, this can be due to 
the rigidity of the appliance and development of ulcers 
subsequent to mechanical irritation. Clinicians should be 
aware of the worsening in lip and cheek irritation that tends 
to occur in some individuals and they should be ready to 
manage this side-effect.

In a study of fixed and removable appliances, it was found 
that discomfort, described as “tightness” and “sensitivity,” 
was the most frequently reported problem by the group 
in fixed appliances on the 1st day, with a mean score 
of 3 on a scale of 1-4.[25] This is in agreement with the 
present study in that initial discomfort was the most 
frequently reported negative effect, more so than functional 
limitations. Bowman et al. also reported initial discomfort 
with FFRD. In Bowman et al. study, 13.4% reported that a 
FFRD affected their speech and 65.2% reported it affected 
their chewing, almost similar results are reported in the 
present study, in patients with FFRD, 37.5% of patients 
reported problems with speech, 50% reported problems 
with eating and 62.5% of patients reported problems with 
speech and eating respectively in patients with MPA IV 
appliance.[21] It seems that as compared with patients with 
FFRD, MPA IV wearers experience a similar amount of 
discomfort, but have issues with speech and mastication. 
In the present study, the FFRD and MPA IV group average 
of functional limitations, side-effects and impact on 
activities and relationships all decreased over time. This is 
in accordance with Stewart et al. and Sergl et al. who also 

Figure 1: Forsus fatigue resistance device (a-c; Group I) Figure 2: Mandibular protraction appliance IV (a-c; Group II)

Table 3: Responses to questions 11B-14B

Question — ability 
to sleep properly

No difference (%) Slightly 
worse (%)

Much worse (%)

1 day

FFRD 5 (62.5) 3 (37.5) 0 (0)

MPA IV 6 (75) 1 (12.5) 0 (0)

7 days

FFRD 6 (75) 2 (25) 0 (0)

MPA IV 8 (100) 0 (0) 0 (0)

14 days

FFRD 8 (100) 0 (0) 0 (0)

MPA IV 7 (87.5) 1 (12.5) 0 (0)

30 days

FFRD 8 (100) 0 (0) 0 (0)

MPA IV 8 (100) 0 (0) 0 (0)
FFRD: Forsusfatigue resistant device, MPA: Mandibular protraction appliance

a b

c

a b

c
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found a significant reduction in the number of complaints 
decreases over time in patients wearing both fixed and 
removable appliances.[5,25] This implies that orthodontic 
patients seem to accept a certain amount of discomfort and 
functional interferences associated with their orthodontic 
treatment. Other factors also play an important role in a 
patient’s overall experience with an orthodontic appliance, 
such as the relationship with the orthodontist, the value 
patient places on orthodontic treatment or a patient’s 
general outlook on life. Stewart et al. suggest that patient 
attitude plays a role.[25]

This study provides a comprehensive understanding of the 
patient’s overall experience with the FFRD and MPA IV. 
The clinic setting, doctor and clinician experience level 
could all be considered confounding factors in this study. 
In addition, the results of this study could be strengthened 
with a larger sample size. Other researchers should repeat 
this methodology in other locations.

Conclusion

In general, the results of this study highlight a strong 
interrelationship between a patient’s attitudes at the 
beginning of the fixed functional appliance phase, his/her 
capability to accommodate to discomfort associated with 
the orthodontic appliance. Moreover, there is no significant 
difference in patient cooperation between the 2 appliances. 
Most patients experience some discomfort and functional 
limitations; however, the effect generally diminishes with 
time and patients adapt to the appliance. Practitioners should 
be especially vigilant about problems with cheek irritation.
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