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           Introduction 

 Interest in orthodontic treatment and provision of orthodontic 
care for adults has increased considerably over the past 20 
years. Among all patient populations, there is a group who 
have had previous orthodontic treatment and decided to 
seek re-treatment. It has been shown that a subject’s decision 
to seek orthodontic treatment is based on multiple factors 
( Tuominen  et al. , 1994 ;  De Muelenaere  et al. , 1998 ; 
 Birkeland  et al. , 1999 ;  Fernandes  et al. , 1999 ). Decisions 
for re-treatment might be related to the fact that the results 
of the initial orthodontic treatment in adolescence were not 
ideal or satisfactory. The reasons behind this may be an 
unfavourable skeletal growth pattern during and after 
treatment, relapse after treatment, or insuffi cient compliance 
resulting in discontinuation thus compromising the initial 
treatment goals ( Myrberg and Thilander, 1973 ;  Berg, 1979 ). 
Decisions for re-treatment could also be related to increased 
self-perception of dental appearance ( Gosney, 1986 ; 
 Espeland and Stenvik, 1991a ). As the incidence of 
orthodontically treated subjects has increased in the last 
decade, dental appearance in general has improved. It is 
likely that what was previously regarded as a minor 
deviation is today considered a trait which requires further 
treatment ( Birkeland  et al. , 2000 ). 
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 SUMMARY      The aim of the present study was to investigate the subjective perception and objective treatment 
need and complexity of patients seeking orthodontic re-treatment. One hundred subjects (66 females, 34 
males, age 26.7  ±  8.2 years) seeking re-treatment were asked to complete a questionnaire which was 
constructed based on pilot interviews with 15 patients. The questions focussed on treatment experiences, 
retention procedures following the fi rst course of treatment, and expectations of and motivations for re-
treatment. A visual analogue scale (VAS 0 – 10) was used. The  ‘ re-treatment ’  group was matched with an 
untreated control group by age, gender, and the fi rst consultation date. The study models of both groups 
were scored with the Index of Complexity, Outcome, and Need (ICON). Analysis of variance was used 
for across-time comparisons of VAS scores of patient’s perception of their dental appearance, paired 
 t -test for comparisons of the motivation VAS scores between the fi rst treatment and re-treatment, and 
Mann – Whitney test for comparisons between the re-treatment and control groups. 

 Eighty-eight patients (26.3  ±  8.4 years) completed the questionnaire. After the initial treatment, 36 per 
cent of the patients did not have any retention measures. The mean VAS scores for dental aesthetics at the 
start and end of the initial treatment were 2.3  ±  2.1 and 6.6  ±  2.7, respectively. The scores for the present 
situation and expected results of re-treatment were 4.1  ±  2.7 and 8.8  ±  1, respectively. These scores differed 
signifi cantly from each other. Seventy-nine pairs of models were matched for evaluation of treatment 
need and complexity. The mean ICON scores of the re-treatment group were signifi cantly lower than 
the controls (45  ±  21 versus 57  ±  24), the aesthetic component being the main contributing factor to this 
difference (25  ±  16 versus 36  ±  18). Both groups showed a treatment need (ICON > 43), with the untreated 
controls having a relatively higher complexity. These results indicate that patients seeking re-treatment 
had a good perception of dental aesthetics, strong motivation, and an objective treatment need.   

 It has been shown that satisfaction with dental appearance 
was only slightly higher in adults who had undergone 
previous treatment, and occlusal anomalies were present 
among both treated and untreated subjects ( Stenvik  et al. , 
1997 ;  Shaw  et al. , 2007 ). Several studies reported a 
considerable amount of both objective and subjective 
treatment need in young adults with a previous history of 
orthodontic treatment ( Kerosuo  et al. , 2000 ;  Lagerström 
 et al. , 2000 ;  Lilja-Karlander and Kurol, 2003 ). Compared 
with untreated subjects, the treated subjects had an equal 
amount of ( Pancherz and Hahn, 1992 ;  Bergström and Halling, 
1996 ;  Pietilä and Pietilä, 1996 ;  Kerosuo  et al. , 2000 ) or even 
a higher ( Burgersdijk  et al. , 1991 ) treatment need. However, 
not all patients with a history of orthodontic treatment seek 
re-treatment. Those who do may have a higher level of self-
perception of dental aesthetics, with a good socio-economic 
status, and with or without an objective treatment need. To 
date, no study has been performed to evaluate these aspects 
in patients seeking orthodontic re-treatment. 

 Therefore, the aim of the present research was to evaluate 
orthodontic re-treatment in respect of patients ’  perception 
using a structured questionnaire and the Index of Complexity, 
Outcome, and Need (ICON;  Daniels and Richmond, 2000 ; 
 Firestone  et al. , 2002 ). In other words, the questions were: 
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Who wants re-treatment? Why do they want it? Do they 
objectively need treatment?  

  Subjects and methods 

 The present study had two parts. The fi rst was questionnaire 
based dealing with patients’ perceptions of dental appearance, 
previous orthodontic treatment, and expected re-treatment; 
and the second, a model-based analysis of treatment need 
and complexity of these patients compared with a matched 
control group who had no history of orthodontic treatment 
and were seeking treatment for the fi rst time. All patients 
were referred to the Department of Orthodontics, University 
Medical Centre Groningen, The Netherlands. Each patient 
signed an informed consent that he/she agreed to participate 
in the study. 

  Patients ’  perception — a questionnaire study 

 Fifteen randomly selected patients seeking re-treatment 
were interviewed by the same person (CB) who was trained 
in the relevant interview techniques. These interviews 
were recorded and a questionnaire was developed, with the 
help of an epidemiologist, to assess experiences of the 
initial treatment, retention protocols after the initial 
treatment, and motivation for, and expectations of, 
re-treatment. The questions (Appendix) were divided into 
multiple choice, yes/no answers, open questions, and visual 
analogue scales (VASs), with a range of 0 cm (very 
disappointed, not motivated, not important) to 10 cm (very 
content, very well motivated, very important). A VAS was 
chosen because it is an easily understood method of 
collecting information with particular advantages in its 
simplicity, sensitivity, and reproducibility ( Gift, 1989 ; 
 Hunt  et al. , 2001 ). The questionnaire was sent to 100 
consecutive patients (66 females, 34 males, age 26.7  ±  8.2 
years) seeking re-treatment after their fi rst consultation. 
The 15 patients used for the questionnaire construction 
were not included in the main study.  

  Treatment need and complexity — a study cast analysis 

 Study models were taken of the re-treatment patients who 
returned the questionnaire. For each patient in this sample, 
a control subject was matched for gender, age, and date of 
fi rst visit, and study models were also taken of these 
individuals. The controls were consecutive patients 
referred for orthodontic treatment, without a history of 
previous treatment. The models of the sample and control 
group were assessed using the ICON by a calibrated 
orthodontist (CB). Intra-observer agreement was 0.95 
(kappa) which was tested by assessing 30 sets of models 
twice with an 8 week interval. The ICON divides the 
complexity of treatment into fi ve scales: easy (<29), mild 
(29 – 50), moderate (51 – 63), diffi cult (64 – 77), and very 
diffi cult (>77).  

  Statistical analysis 

 Analysis of variance was used for comparisons of VAS 
scores of the patient’s perception of their dental appearance 
at the different time points (start and end of the fi rst 
treatment, present, and end of re-treatment). A paired  t -test 
was performed for comparisons of the motivation VAS 
scores between the fi rst treatment and re-treatment. As the 
ICON scores were not normally distributed either in the 
re-treatment or control group, a Mann – Whitney test was 
used for comparisons between the two groups. The 
difference was considered signifi cant at  P  < 0.05.   

  Results 

 The distribution of the subjects is shown in  Figure 1 . Of the 
100 re-treatment patients, 88 (59 females, 67 per cent and 
29 males, 33 per cent, mean age of 26.3  ±  8.4 years) returned 
the completed questionnaire (dropout 12 per cent). Of this 
sample, 79 patients (55 females, 70 per cent and 24 males 
30 per cent) had complete diagnostic records. Nine decided 
to reconsider treatment after the fi rst consultation, when 
information on cost, duration, etc., was provided. These 
nine patients therefore did not proceed to records and 
documentation and were excluded from the study model 
analysis (overall dropout 9 per cent).     

  Treatment history 

 Regarding the fi rst treatment (mean age of subjects 12.2  ±  
3.2 years), 31 per cent of the patients were treated by family 
dentists and 66 per cent by orthodontists; the remaining 3 
per cent could not recall the treatment providers. The most 
frequent reason for the initial treatment was irregularity of 
teeth (49 per cent) and/or prominent upper anterior teeth (48 
per cent). The most frequently used appliance was an upper 
(60 per cent) and/or a lower (48 per cent) fi xed appliance 
and 45 per cent of the patients had full fi xed appliances 
( Figure 2A ). Both removable and fi xed retainers were used 
at the completion of the fi rst treatment. In 39 per cent of the 
subjects, the retainers had been in place for less than 5 years. 
The average number of visits to the practitioner to check the 
retainers was 1.6  ±  2.7. Thirty-six per cent of subjects 
reported that they did not receive any retention after initial 
treatment ( Figure 2B ).      

  Patients ’  perceptions 

 Of the 88 re-treatment patients who completed the 
questionnaire, 40 per cent were married or cohabiting and 
60 per cent unmarried. Ninety-seven per cent had a high or 
moderate education level (university or college). Initiatives 
for the fi rst treatment were mainly from family dentists (78 
per cent) and for re-treatment mainly from patients 
themselves (92 per cent). The most frequent reason for 
considering re-treatment was remaining irregularity of the 



191 SELF-PERCEPTION AND ORTHODONTIC RE-TREATMENT

teeth and/or prominent upper anterior teeth (68 per cent). 
Thirty two per cent of the patients were concerned about 
their facial appearance related to unsatisfactory dental 

aesthetics. The mean satisfaction VAS scores before the fi rst 
treatment, the end result, the present appearance, and 
expectations of re-treatment differed signifi cantly ( P  < 0.05) 
from each other ( Figure 3A ). The mean  ‘ importance ’  score 
for the role of straight/beautiful teeth in facial aesthetics was 
8.2  ±  1.3. The motivation score for re-treatment was 8.1  ±  
2.4, which was signifi cantly higher than that for the fi rst 
treatment (6.5  ±  2.8,  P  < 0.05). Motivational aspects were 
also indicated by the different types of appliances patients 
were unwilling to wear for re-treatment ( Figure 3B ). 
Extraction therapy and orthognathic surgery were rejected 
by 7 and 12 per cent, respectively, of patients seeking 
re-treatment ( Figure 3B ).      

  Objective treatment need and complexity 

 The average ICON score for the re-treatment sample was 
45, which was signifi cantly less than the value of 57 
recorded for the untreated controls ( P  < 0.01). Both groups 
demonstrated a need for treatment based on an ICON score 
>43 ( Daniels and Richmond, 2000 ). No signifi cant 
differences between the occlusal components recorded for 

  
 Figure 1      Flow chart of the study subjects.    

  
 Figure 2      Treatment history by types of appliances (A) and retention 
protocols at the end of fi rst treatment (B).    

  
 Figure 3      Patients ’  perceptions of dental appearance and orthodontic (re)
treatment before the fi rst course of treatment, at the end of initial treatment, 
currently, and expected results at the end of re-treatment (A). Undesirable 
re-treatment modalities (B). Comparisons between T1, T2, T3 – T0;  # between 
T2, T3 – T1; and between T3 – T2. * # &  P  < 0.05; ** #  # &&  P  < 0.01.    
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the two groups were found, apart from the aesthetic 
evaluation of the occlusion which scored higher for the 
control group ( P  < 0.01;  Figure 4A ). More subjects in the 
control group ( n  = 22, 28 per cent) were graded  ‘ very 
diffi cult ’  than in the re-treatment sample ( n  = 8, 10 per cent). 
There were more patients from the re-treatment sample in 
the easy ( n  = 18, 23 per cent) and mild ( n  = 38, 49 per cent) 
categories compared with the controls [9 easy (13 per cent) 
and 28 mild (36 per cent)]. The distribution among the 
moderate and diffi cult categories was similar in the two 
groups ( Figure 4B ).       

  Discussion 

 While an increasing number of patients are seeking 
orthodontic re-treatment, the characteristics of these patients 
have not been described in the orthodontic literature. This is 
the fi rst study which has systematically evaluated the self-
perception and objective treatment need and complexity of 
patients seeking orthodontic re-treatment. The fi ndings 
provide important information to orthodontists about the 
perception and expectation of re-treatment patients, which 
adds to an interactive communication between patients and 

orthodontists. The study also provides data showing that 
re-treatment patients are not just whose with minor relapse. 
Objective treatment need and different levels of complexity 
exist in these patients. 

 In many countries, general dentists carry out a varying 
proportion of orthodontic treatment, and studies have been 
published evaluating treatment outcome by general dentists, 
compared with orthodontists ( Fox  et al. , 1997 ;  Berk  et al. , 
2002 ). The present research did not intend to address this 
aspect. The study only intended to indicate that, in the 
present cohort, the proportion of patients previously treated 
by general dentists or orthodontists was approximately the 
same as that found in The Netherlands as a whole i.e. about 
40 per cent of orthodontic patients are treated by dentists 
and 60 per cent by orthodontists. 

 Different appliances were used during the fi rst treatment, 
and in some subjects, a two-phase protocol was involved. 
These fi ndings refl ect the treatment approaches 10 – 15 years 
ago in The Netherlands. At the end of the fi rst treatment, 
various types of retainers were used in 64 per cent of 
the patients. Different retention protocols and retainer 
appliance designs are variables to consider which may 
infl uence overall stability ( Wong and Freer, 2005 ). However, 
since there is no consensus on retention protocols in 
the orthodontic literature, it is diffi cult to evaluate the 
appropriateness of the prescriptions. What is important to 
note is that 36 per cent of the patients did not receive any 
retention at the end of fi rst treatment which is rather 
surprising, and this may have compromised the stability of 
the treatment results. However, a reporting bias may exist in 
that patients may have neglected to use the retainers as 
required. 

 The patients requesting re-treatment belong to an age 
group with a high level of dental concerns ( Stenvik  et al. , 
1997 ). This has been confi rmed by the present study, 
showing that patients consider straight teeth important in 
facial aesthetics. It is known that young adults have a more 
critical appraisal of orthodontic treatment need than other 
age groups ( Helm and Petersen, 1989 ). In the present 
sample, a higher percentage of females presented for 
re-treatment than males. This agrees with a previous report 
and may be related to the fact that females consider straight 
teeth more important than males ( Stenvik  et al. , 1997 ). 
Compromised results due to lack of co-operation from the 
fi rst treatment and increased awareness of dental appearance 
are possible motivational factors for seeking re-treatment 
( Sahm  et al. , 1990 ;  Bartsch  et al. , 1993 ;  Bergström  et al. , 
1998 ). A higher percentage of subjects who had been 
orthodontically treated reported a current subjective need 
for treatment. Orthodontic treatment may have raised their 
perceptions of the dentition ( Tuominen  et al. , 1994 ) and 
subjects who had undergone previous orthodontic treatment 
also show greater self-control and dental awareness than 
those who have not previously been treated ( Klages  et al. , 
2005 ). In general, the public today attach great importance 

  
 Figure 4      Treatment need    and complexity ( n  = 79). Index of Complexity, 
Outcome, and Need (ICON) scores of each component and in total (A). 
ICON complexity grade (B). ** P  < 0.01.    
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to straight teeth ( Bergström  et al. , 1998 ). Patients with a 
previous treatment history are more likely to be aware of 
their own teeth and become easily dissatisfi ed with a 
developing tooth irregularity or malocclusion, compared 
with patients who have not had treatment ( Klages  et al. , 
2005 ). Moreover, the present results indicate that these 
patients may also have developed a high perception of facial 
and profi le appearance and are aware of the fact that dental 
irregularity may result in facial unattractiveness. 

 A disparity between the need and desire for orthodontic 
treatment has previously been reported ( Sheats  et al. , 1998 ; 
 Riedmann and Berg, 1999 ;  Tickle  et al. , 1999 ;  Linder-
Aronson  et al. , 2002 ). Socio-economic status affects 
normatively measured orthodontic treatment need through 
yet undefi ned mechanisms. It also affects a person’s 
perception of treatment need. Previous studies have shown 
that orthodontically treated subjects report a higher 
perceived need for orthodontic treatment than those who 
are untreated ( Burgersdijk  et al. , 1991 ;  Tuominen  et al. , 
1994 ). The fact that the present sample had a lower need for 
treatment than the controls may refl ect an increased 
awareness of dental appearance.  Kerosuo  et al.  (2000)  
reported a similar amount of treatment need in treated and 
untreated subjects, which is contrary to the present results. 
The reason could be that different indices were used. A 
previous Dutch study showed a somewhat higher need for 
treatment in those with a history of orthodontic treatment 
than those never treated ( Burgersdijk  et al. , 1991 ). This may 
be related to the large age range (15 – 74 years) in that sample 
and the tendency for treatment need and complexity may 
have increased with the age ( Urtane  et al. , 2006 ). The 
present results are in agreement with those of  Espeland and 
Stenvik (1991b)  who showed fewer malocclusions in young 
adults who had been treated. However, it has to be noted 
that none of the above-mentioned studies were on subjects 
seeking re-treatment, so comparisons are diffi cult to make. 

 The present study had several limitations. The sample 
size was relatively small. Nevertheless, it investigated some 
important characteristics of patients seeking re-treatment, 
on which future research could be based. Another limitation 
is that the patients may not have been able to accurately 
recall their perception of their dental appearance more than 
10 years previously. However, the recall of previous 
treatment together with the expectation of re-treatment 
results could be used as references for patients ’  perceptions 
of current dental appearance.  

  Conclusions 

 Patients seeking re-treatment had a good perception of 
dental aesthetics and strong motivation. Their chief 
complaints were remaining dental irregularity, prominent 
upper anterior teeth, and/or an undesirable facial profi le. 
These patients had an objective treatment need, indicated 
by the ICON scores.     

   Address for correspondence 

 Professor Yijin Ren 
Department of Orthodontics 
University Medical Centre Groningen 
University of Groningen 
Triade gebouw 24 
Hanzeplein 1 
9700 RB Groningen 
The Netherlands 
  E-mail:  y.ren@dmo.umcg.nl                

 Acknowledgement  

 The authors are grateful to the clinical personnel in the 
Department of Orthodontics, University Medical Centre 
Groningen, for their help during the sample collection and 
to Professor Stegenga for his valuable comments on the 
questionnaire.  

 References  
     Bartsch     A   ,    Witt     E   ,    Sahm     G   ,    Schneider     S       1993     Correlates of objective 

patient compliance with removable appliance wear  .   American Journal of 
Orthodontics and Dentofacial Orthopedics      104  :   378   –   386   

     Berg     R       1979     Post-retention analysis of treatment problems and failures in 
264 consecutively treated cases  .   European Journal of Orthodontics      1  : 
  55   –   68   

     Bergström     K   ,    Halling     A       1996     Orthodontic care provided by general 
practitioners and specialists in three Swedish counties with different 
orthodontic specialist resources  .   Swedish Dental Journal      20  :   35   –   50   

     Bergström     K   ,    Halling     A   ,    Wilde     B       1998     Orthodontic care from the 
patients ’  perspective: perceptions of 27-year-olds  .   European Journal of 
Orthodontics      20  :   319   –   329   

     Berk     N W      et al.      2002     Perception of orthodontic treatment need: opinion 
comparisons of orthodontists, paediatric dentists, and general 
practitioners  .   Journal of Orthodontics      29  :   287   –   291   

     Birkeland     K   ,    Bøe     O E   ,    Wisth     P J       2000     Relationship between occlusion and 
satisfaction with dental appearance in orthodontically treated and 
untreated groups. A longitudinal study  .   European Journal of Orthodontics   
   22  :   509   –   518   

     Birkeland     K   ,    Katle     A   ,    Løvgreen     S   ,    Bøe     O E   ,    Wisth     P J       1999     Factors 
infl uencing the decision about orthodontic treatment. A longitudinal 
study among 11- and 15-year-olds and their parents  .   Journal of Orofacial 
Orthopedics      60  :   292   –   307   

     Burgersdijk     R   ,    Truin     G J   ,    Frankenmolen     F   ,    Kalsbeek     H   ,    van  ‘ t Hof     M   , 
   Mulder     J       1991     Malocclusion and orthodontic treatment need of 15-74-
year-old Dutch adults  .   Community Dentistry and Oral Epidemiology   
   19  :   64   –   67   

     Daniels     C   ,    Richmond     S       2000     The development of the Index of Complexity, 
Outcome and Need (ICON)  .   Journal of Orthodontics      27  :   149   –   162   

     De Muelenaere     K R   ,    Coetzee     C E   ,    Ackerman     A       1998     The treatment 
need of a group of senior dental students as assessed by the IOTN and 
PAR indices  .   Journal of the Dental Association of South Africa      53  : 
  185   –   191   

     Espeland     L V   ,    Stenvik     A       1991a     Perception of personal dental 
appearance in young adults: relationship between occlusion, 
awareness, and satisfaction  .   American Journal of Orthodontics and 
Dentofacial Orthopedics      100  :   234   –   241   

     Espeland     L V   ,    Stenvik     A       1991b     Orthodontically treated young adults: 
awareness of their own dental arrangement  .   European Journal of 
Orthodontics      13  :   7   –   14   



Y. REN ET AL.194

     Fernandes     L M   ,    Espeland     L   ,    Stenvik     A       1999     Patient-centered evaluation of 
orthodontic care: a longitudinal cohort study of children’s and parents ’  
attitudes  .   American Journal of Orthodontics and Dentofacial Orthopedics   
   115  :   227   –   232   

     Firestone     A R   ,    Beck     F M   ,    Beglin     F M   ,    Vig     K W       2002     Validity of the Index 
of Complexity, Outcome, and Need (ICON) in determining orthodontic 
treatment need  .   Angle Orthodontist      72  :   15   –   20   

     Fox     N A   ,    Richmond     S   ,    Wright     J L   ,    Daniels     C P       1997     Factors affecting the 
outcome of orthodontic treatment within the General Dental Service  . 
  British Journal of Orthodontics      24  :   217   –   221   

     Gift     A G       1989     Visual analogue scales: measurement of subjective 
phenomena  .   Nursing Research      38  :   286   –   288   

     Gosney     M B       1986     An investigation into some of the factors infl uencing the 
desire for orthodontic treatment  .   British Journal of Orthodontics      13  :   87   –   94   

     Helm     S   ,    Petersen     P E       1989     Individual changes in malocclusion from 
adolescence to 35 years of age  .   Acta Odontologica Scandinavica      47  : 
  211   –   216   

     Hunt     O   ,    Hepper     P   ,    Johnston     C   ,    Stevenson     M   ,    Burden     D       2001     Professional 
perceptions of the benefi ts of orthodontic treatment  .   European Journal 
of Orthodontics      23  :   315   –   323   

     Kerosuo     H   ,    Kerosuo     E   ,    Niemi     M   ,    Simola     H       2000     The need for treatment 
and satisfaction with dental appearance among young Finnish adults 
with and without a history of orthodontic treatment  .   Journal of Orofacial 
Orthopedics      61  :   330   –   340   

     Klages     U   ,    Bruckner     A   ,    Guld     Y   ,    Zentner     A       2005     Dental esthetics, orthodontic 
treatment, and oral-health attitudes in young adults  .   American Journal of 
Orthodontics and Dentofacial Orthopedics      128  :   442   –   449   

     Lagerström     L   ,    Stenvik     A   ,    Espeland     L   ,    Hallgren     A       2000     Outcome of a 
scheme for orthodontic care: a comparison of untreated and treated 
19-year-olds  .   Swedish Dental Journal      24  :   49   –   57   

     Lilja-Karlander     E   ,    Kurol     J       2003     Outcome of orthodontic care in 19-year-
olds attending the Public Dental Service in Sweden: residual need and 
demand for treatment  .   Swedish Dental Journal      27  :   91   –   97   

     Linder-Aronson     S   ,    Bjerrehorn     K   ,    Forsberg     C M       2002     Objective and 
subjective need for orthodontic treatment in Stockholm County  .   Swedish 
Dental Journal      26  :   31   –   40   

     Myrberg     N   ,    Thilander     B       1973     Orthodontic need of treatment of Swedish 
schoolchildren from objective and subjective aspects  .   Scandinavian 
Journal of Dental Research      81  :   81   –   84   

     Pancherz     H   ,    Hahn     B       1992     The orthodontic treatment needs of young 
adults. An epidemiological study of recruits  .   Journal of Orofacial 
Orthopedics      53  :   33   –   39   

     Pietilä     T   ,    Pietilä     I       1996     Dental appearance and orthodontic services 
assessed by 15-16-year-old adolescents in eastern Finland  .   Community 
Dental Health      13  :   139   –   144   

     Riedmann     T   ,    Berg     R       1999     Retrospective evaluation of the outcome of 
orthodontic treatment in adults  .   Journal of Orofacial Orthopedics      60  : 
  108   –   123   

     Sahm     G   ,    Bartsch     A   ,    Witt     E       1990     Micro-electronic monitoring of functional 
appliance wear  .   European Journal of Orthodontics      12  :   297   –   301   

     Shaw     W C   ,    Richmond     S   ,    Kenealy     P M   ,    Kingdon     A   ,    Worthington     H       2007     A 
20-year cohort study of health gain from orthodontic treatment: 
psychological outcome  .   American Journal of Orthodontics and 
Dentofacial Orthopedics      132  :   146   –   157   

     Sheats     R D   ,    McGorray     S P   ,    Keeling     S D   ,    Wheeler     T T   ,    King     G J       1998   
  Occlusal traits and perception of orthodontic need in eighth grade 
students  .   Angle Orthodontist      68  :   107   –   114   

     Stenvik     A   ,    Espeland     L   ,    Linge     B O   ,    Linge     L       1997     Lay attitudes to dental 
appearance and need for orthodontic treatment  .   European Journal of 
Orthodontics      19  :   271   –   277   

     Tickle     M   ,    Kay     E J   ,    Bearn     D       1999     Socio-economic status and orthodontic 
treatment need  .   Community Dentistry and Oral Epidemiology      27  :   
413   –   418   

     Tuominen     M L   ,    Tuominen     R J   ,    Nyström     M E       1994     Subjective orthodontic 
treatment need and perceived dental appearance among young Finnish 
adults with and without previous orthodontic treatment  .   Community 
Dental Health      11  :   29   –   33   

     Urtane     I   ,    Pugaca     J   ,    Liepa     A   ,    Rogovska     I       2006     The severity of malocclusion 
and need for orthodontic treatment in correspondence with the age  . 
  Stomatologija      8  :   35   –   38   

     Wong     P   ,    Freer     T J       2005     Patients ’  attitudes towards compliance with retainer 
wear  .   Australian Orthodontic Journal      21  :   45   –   53     



195 SELF-PERCEPTION AND ORTHODONTIC RE-TREATMENT

 Appendix      The questionnaire used (translated from the Dutch version).  

   Experience  

     Multiple choice Who was the fi rst treatment provider (dentist/orthodontist) 
 Who took the initiative for the fi rst treatment? (dentist, yourself, family/friends) 
 What was the main problem of your teeth? (crooked teeth, protruded upper teeth/jaw, retruded lower teeth/jaw) 
 What kind of appliance did you have (removables, fi xed appliance upper, fi xed appliance lower, headgear) 

     Visual analogue scale How would you score your teeth before the fi rst treatment? 
 How would you score your teeth at the end of fi rst treatment? 
 How would you score your teeth now? 
 What would you expect from re-treatment? 

     Open question How old were you at the start of fi rst treatment? (year) 
 How long did the treatment last? (months) 

  Retention  

     Yes/no Did you have a retention appliance after the fi rst treatment? 
 Did you wear the retention appliance as instructed? 
 Did you get a fi xed retainer behind the front teeth after fi rst treatment? 

     Multiple choice If you had a fi xed retainer, was it (in the upper, in the lower, in both upper and lower)? 
 How long was the fi xed retainer in place? (<5 years, 5 – 10 years, until now) 

     Open question How often did you visit the dentist/orthodontist for control of the retention? 

  Motivation  

     Yes/no Is extraction of teeth acceptable for you if necessary? 
 Is jaw surgery acceptable for you if necessary? 

     Multiple choice Who took the initiative for re-treatment? (dentist, yourself, family/friends) 
 Which appliance would you be unwilling to wear during the day? (removables, fi xed appliance upper, fi xed appliance lower, 
headgear) 
 Which appliance would you be unwilling to wear during the night? 
 What is the acceptable duration of re-treatment? 

     Visual analogue scale How much was your motivation for the fi rst treatment? 
 How much is your motivation for the re-treatment? 
 How important do you think is the role of straight/beautiful teeth in facial aesthetics?  




