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Need for orthodontic treatment and oral health-related quality 
of life in children and adolescents – A systematic review
Maria-Zoi Theodoridou, Alexandros Heraclides and Demetris Lamnisos
Department of Health Sciences, European University of Cyprus, Cyprus

Objectives: To determine the relationship between the need for orthodontic treatment and OHRQoL in children and adolescents, and to 
identify potential modifying factors of this relationship. Methods: Systematic review, starting with searches of PubMed, Scopus, and EB-
SCO Discovery Service. Observational studies which examined the relationship between the need for orthodontic treatment and OHRQoL, 
in children and adolescents, were considered eligible. Results: Eighteen studies were included, of which, one was a prospective cohort 
study and 17 were cross-sectional. Twelve of 18 studies reported a relationship between the need for orthodontic treatment and OHRQoL, 
while the remainder failed to demonstrate a clear relationship. Gender and self-esteem were found to modify this relationship. Conclu-
sions: Need for orthodontic treatment is associated with OHRQoL in children and adolescents. Gender and self-esteem are potential effect 
modifiers of this relationship.

Keywords: Adolescent, Quality of life, Child, Oral-health related quality of life, Orthodontic treatment need, Index for orthodontic 
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Introduction

Oral health is linked to a person’s mental and physical 
health (Locker 2001). Malocclusions are oral conditions 
that can affect the aesthetics and function of the face 
(Almeida et al., 2014). The need for orthodontic treat-
ment can be defined as the benefit an individual will 
receive from the treatment, depending on the severity 
of the presenting malocclusion, as well as the patient’s 
own perception of the problem. Children and their parents 
believe that orthodontic treatment can improve their dental 
function, esthetics and quality of life (Liu et al., 2009; 
Mandall et al., 2000). Moreover, psychosocial aspects of 
the OHRQoL (such as showing the teeth with no con-
cerns and not being mocked because of the appearance 
of the teeth) are among the main reasons for patients 
seeking orthodontic treatment (Liu et al., 2009), but some 
individuals can have a marked degree of dento-facial de-
formity and be unconcerned with their appearance. Thus, 
orthodontic treatment need assessment should consider 
factors related to the perspectives of patients as well 
as occlusal parameters from the clinicians’ perceptive 
(Gherunpong et al., 2006; Liu et al., 2009, Tsakos 2008; 
Zhang et al., 2006). The need for orthodontic treatment, 
thus, may arise from the orthodontist’s (normative) and/
or patient’s (subjective) perspective. 

The concept of oral health-related quality of life 
(OHRQoL) has been introduced to consider impacts of 
oral conditions on the patients’ social and mental well-
being (Zhang et al., 2006; Abreu et al., 2013). As the 
patients’ perception is crucial to the assessment of overall 
need, specific measures of OHRQoL assessing the impact 
of the mouth on daily living have been developed for chil-
dren and adolescents, to capture the patients’ perception, 
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of which the Child Perceptions Questionnaire (CPQ11-14), 
the Child-Oral Impacts on Daily Performance (OIDP), 
and Child Oral Health Impact Profile (OHIP) have good 
psychometric properties (Zaror et al., 2019). 

Lately, the relationship between the need for orthodontic 
treatment and OHRQoL has been investigated (Barbosa 
and Gavião, 2008). The most widely used indices to assess 
the need for orthodontic treatment are the IOTN-Index of 
Orthodontic Treatment Need, the DAI-Dental Aesthetic 
Index, the ICON-Index of Complexity Outcome and Need, 
and the PAR-Peer Assessment Rating (Bellot-Arcís et al., 
2012). Few studies have found a strong relationship between 
the need for orthodontic treatment and OHRQoL (Johal et 
al., 2007; Kok et al., 2004), while another could not find 
a correlation (Locker et al., 2004). Thus, the relationship 
between the two concepts requires clarification. 

Therefore, the aim of this systematic review was to 
examine the relationship between the need for orthodontic 
treatment and OHRQoL, in children and adolescents, 
and to identify potential modifiers of this relationship. 

 Methods

The review was conducted in accordance with the guidelines 
of the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) (Liberati et al., 2009), and the 
corresponding extension for abstracts (Beller et al., 2013). 

Three electronic databases (MEDLINE, Scopus, EB-
SCO Discovery Service) were searched up to December 
2022. MESH terms and the respective keywords were 
used appropriate to each database (Supplementary ta-
ble available at: https://euccc-my.sharepoint.com/:w:/g/
personal/d_lamnisos_euc_ac_cy/Eby1tkZgBFpOm3_Z4N-
79p3oBg4jTp2xdVC6HQ_brapZlcg). The search did not 

https://www.editorialsystem.com/editor/cdh/article/355265/view/
mailto:mariza.theodoridou@gmail.com


6

include any restrictions on publication year or language. 
The reference lists of identified sources were searched 
manually, to identify additional studies. 

The eligibility criteria were derived using the PICOS 
approach (Problem/Patients/Population, Intervention/Ex-
posure, Comparison, Outcome, and Study Type/Design. 
Table  1) (Amir-Behghadami and Janati, 2020). Studies 
reporting mainly on the severity of malocclusion were 
not included. Only studies published in English were 
included. After eliminating duplicates, all remaining 
articles were screened sequentially by title, abstract, and 
full text. For studies published in multiple languages, the 
English version was assessed. 

The following data were extracted from the eligible 
reports: article, study design, setting/country, number of 
participants (M/F), age in years, characteristics of patients, 
the indices for the need of orthodontic treatment assessment 
as intervention, the OHRQoL questionnaires as outcome, 
and results. The data were also classified according to the 
assessment of orthodontic treatment need: a) as normative, 
b) as subjective and c) as normative and subjective need. 

Risk of bias in the sources was assessed for cohort 
and cross-sectional studies using the Newcastle-Ottawa 
Scale (NOS) (Modesti et al., 2016; Stang, 2010). Due 
to the heterogeneity between studies, no formal meta-
analysis was attempted. Therefore, the included studies 
were described briefly, with only qualitative data synthesis.

 Results

Among the 3045 reports identified from the databases 
and other sources, 1589 were reviewed on the basis of 
title and abstract, after removing duplicate studies (Figure 
1). After excluding 1560 studies, 29 remained for full-
text evaluation. Finally, 18 studies were included for a 
qualitative evaluation. 

The characteristics of the 18 studies are summarized 
in Table 2. Most were conducted in schools (Bhatia et al., 
2016; Choi et al., 2019; De Oliveira and Sheiham, 2003; 
Eslamipour et al., 2014; Gatto et al., 2019; Herkrath et 
al., 2019; Kavaliauskienė et al., 2018; Mary et al., 2017; 
Tsakos et al., 2006) with the others in hospitals (Kragt 
et al., 2017; Kragt et al., 2018; Nguee et al., 2020), in 
universities (Hassan et al., 2014; Zhang et al., 2009), in 
hospital university and in an orthodontic private clinic 
(Kunz et al., 2018), in public dental centers (Dimberg 
et al., 2015), and in educational districts (Naseh et al., 
2016). All were cross-sectional except for one prospective 
design (Kunz et al., 2018). In total, 21007 children and 
adolescents were included, and the need for orthodontic 
treatment was assessed either with IOTN-DHC index 
(normative assessment) (Bhatia et al., 2016; Choi et al., 
2019; De Baets et al., 2012; De Oliveira and Sheiham, 
2003; Dimberg et al., 2015; Eslamipour et al., 2014; 
Hassan et al., 2014; Kavaliauskienė et al., 2018; Kragt 
et al., 2017; Kunz et al., 2018; Mary et al., 2017; Nguee 
et al., 2020; Tsakos et al., 2006; Zhang et al., 2009), 
AC-IOTN (subjective assessment) (Bhatia et al., 2016; 
De Baets et al., 2012; Kragt et al., 2017; Kunz et al., 
2018; Naseh et al., 2016; Nguee et al., 2020; Tsakos et 
al., 2006; Zhang et al., 2009), or DAI and ICON (nor-
mative and subjective assessment) (Gatto et al., 2019; 
Herkrath et al., 2019; Kunz et al., 2018; Zhang et al., 
2009), or parental questionnaires (subjective assessment) 
(Kragt et al., 2017; Kragt et al., 2018).

The methodological quality of the prospective study 
was poor in terms of results (Kunz et al., 2018), whereas 
most of the cross-sectional studies were judged to be 
satisfactory or of good quality (Table 3). Only three 
cross-sectional studies lacked satisfactory methodological 
quality, mostly due to sample selection (Dimberg et al., 
2016; Tsakos et al., 2006; Zhang et al., 2009).

Category Inclusion criteria Exclusion criteria
Population Studies on children and adolescents of any gender Patients with craniofacial syndromes and/or cleft lip 

palate
Patients with temporomandibular joint disorders 

Exposure Need for orthodontic treatment (normative and/or 
subjective) with all possible indices

Studies that assess the relationship between the 
severity of malocclussion and OHRQoL

Comparison Children and adolescents without need for orthodontic 
treatment

Outcome Assessment of OHRQoL with all the available 
questionaires

Ongoing studies

Study design Case-control
Cohort studies 
Cross-sectional studies 

Unsupported opinion of expert
Editor’s choices
Replies to the author/editor
Interviews
Commentaries
Books’/conferences’ abstracts
Summaries
Studies with missing or inappropriate data
Studies with no English abstract
Case reports or reports of cases 
Narrative reviews*
Systematic reviews*
Meta-analyses*

Table 1. Eligibility criteria for the selection of the studies. 

*After checking the reference lists for relevant article
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The included studies were classified according to 
whether orthodontic treatment need was assessed with 
normative or subjective need or both. 

Seven studies measured normative orthodontic treat-
ment need with the IOTN-DHC (Choi et al., 2019; De 
Oliveira and Sheiham, 2003; Dimberg et al., 2015; Es-
lamipour et al., 2014; Hassan et al., 2014; Kavaliauskienė 
et al., 2018; Mary et al., 2017). An association was found 
between the total COHIP score and the IOTN (Choi et al., 
2019), and between two measures of OHRQoL and the 
IOTN-DHC (De Oliveira and Sheiham, 2003). Similarly, 
differences were found in OHRQoL scores between the 
three groups who had a need for orthodontic treatment 
(No or slight need, borderline need, and definite need 
group) (Eslamipour et al., 2014). More children with 
normative treatment need had impacts on oral health 
than those without (Hassan et al., 2014), and differences 
in OHIP-14 scores were found in those with need for 
orthodontic treatment (Mary et al., 2017). However, 2 
studies failed to find an association (Dimberg et al., 2016; 
Kavaliauskienė et al., 2018).

Two studies assessed the subjective need for ortho-
dontic treatment with the IOTN-AC and with parental 
questionnaires. Their results are contradictory, one asso-
ciated greater subjective need for orthodontic treatment 
with worse OHRQoL (Kragt et al., 2018), and the other 
found an association only between subjective need for 
orthodontic treatment and functional limitation, but not 
in other domains (Naseh et al., 2016).

Nine studies assessed normative and subjective or-
thodontic treatment need using DAI, ICON, IOTN or 
parental questionnaires (Bhatia et al., 2016; De Baets et 
al., 2012; Gatto et al., 2019; Herkrath et al., 2019; Kragt 
et al., 2017; Kunz et al., 2018; Nguee et al., 2020; Tsa-
kos et al., 2006; Zhang et al., 2009). Four studies using 
IOTN found a relationship between treatment need and 
OHRQoL (Bhatia et al., 2016; De Baets et al., 2012; 
Nguee et al., 2020; Tsakos et al., 2006;). More specifi-
cally, IOTN scores correlated with all four domains of 
CPQ (Bhatia et al., 2016), total CPQ scores (De Baets 
et al., 2012), COHIP scores (Nguee et al., 2020) and 
C-OIDP (Tsakos et al., 2006). 

Figure 1 

 Figure 1. Study selection flow diagram PRISMA flow diagram illustrating the study selection process. 
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Three studies used the IOTN with parental question-
naires (Kragt et al., 2017), with the DAI (Kunz et al., 
2018), and with the DAI and ICON combined (Zhang 
et al., 2009). All three found a relationship between 
orthodontic treatment need and OHRQoL. 

Lastly, two studies used the DAI to measure ortho-
dontic treatment need and found no association with 
OHIP-14 or CPQ 11-14 scores (Gatto et al., 2019; 
Herkrath et al., 2019). 

Six studies considered whether gender or self-esteem 
could modify the relationship between orthodontic treat-
ment need and OHRQoL (Bhatia et al., 2016; De Baets 
et al., 2012; Herkrath et al., 2019; Kragt et al., 2018; 
Kragt et al., 2017; Naseh et al., 2016). In one study, 
orthodontic treatment need was only related to the 
emotional well-being of boys, while among girls both 
emotional and social well-being were affected (Bhatia 
et al., 2016). Subjective orthodontic treatment need was 
more strongly related to OHRQoL in girls than boys in 
another (Kragt et al., 2017). 

Two studies found a modifying effect of self-esteem 
on the relationship between orthodontic treatment need 
and OHRQoL (Herkrath et al., 2019; Kragt et al., 
2018). Children with lower orthodontic treatment need 
and lower self-esteem had worse OHRQoL, whereas 
self-esteem did not influence the association in children 
with orthodontic treatment need (Herkrath et al., 2019). 
Children with lower self-esteem had a stronger relation-
ship subjective orthodontic and OHRQoL than children 
with higher self-esteem (Kragt et al., 2018). A third 
study found no evidence an effect of self-esteem on the 
relationship between treatment need and OHRQoL (De 
Baets et al., 2012).

Discussion

This systematic review evaluated evidence from cross-
sectional studies and a cohort study, published up to 
December 2022, examining the relationship between 
orthodontic treatment need and OHRQoL in children and 
adolescents. Fourteen studies demonstrated an associa-
tion between treatment need and OHRQoL, whereas four 
did not. To our knowledge, this is the first systematic 
review that examines this relationship, whereas others 
mainly focus on the relationship between malocclusion 
and OHRQoL. In addition to the indices of malocclu-
sion alone, we included indices of patients’ or parents’ 
subjective perceptions of need. A child being bullied 
for his/her physical appearance has an important reason 
for treatment. 

All but 4 studies (Dimberg et al., 2015; Gatto et 
al., 2019; Herkrath et al., 2019; Kavaliauskienė et al., 
2018) demonstrated an association between the need for 
orthodontic treatment and OHRQoL. Consistent with the 
latter findings are 2 other studies, which reported no as-
sociation between the need for orthodontic treatment and 
OHRQoL (de Oliveira et al., 2008; Locker et al., 2004), 
although 2 others report associations between them (Kok 
et al., 2004; Johal et al, 2007).

The findings of this study highlight an association 
between the need for orthodontic treatment and OHRQoL. 
Among the studies using indices of normative need alone 
and both normative and subjective need, most concluded 

that individuals with orthodontic treatment need have 
more aesthetic and functional limitations resulting in 
psychological distress and lower quality of life. Far 
fewer studies found no association between OHRQoL 
and treatment need. However, they report that the need 
for orthodontic treatment affects emotional and social 
domains and highlight that the effect of poor occlusion 
and the need for orthodontic treatment has a greater nega-
tive effect on OHRQoL at ages 16-18 years compared 
to early adolescence (11-14 years). 

Findings of studies using indices of subjective ortho-
dontic treatment alone are contradictory. This is probably 
due to the nature of the questionnaires with their more 
subjective approach to need by the patients and/or their 
parents, whereas studies using also normative criteria 
seem to have a greater agreement.

The relationship between the need for orthodontic 
treatment and OHRQoL appears to be influenced by 
gender and self-esteem. OHRQoL is often poorer in girls 
(Ashari and Mohamed, 2016; Ghijselings et al., 2014). 
However, the relationship between subjective orthodontic 
treatment need and OHRQoL was stronger in girls, while 
the association between borderline subjective need and 
OHRQoL was stronger in boys. This may suggest that 
girls are more conscious of their appearance, but in boys 
functional limitations have a greater impact (Ashari and 
Mohamed, 2016). Furthermore, self-esteem was found 
to moderate the association between the need for orth-
odontic treatment and OHRQoL, although other studies 
could not confirm this finding (Clijmans et al., 2015; De 
Baets et al., 2012).

From these results it can be seen that each person 
perceives his/her quality of life differently, which may 
be affected by malocclusion, and since OHRQoL is not 
only about function, the psychosocial background of 
each patient should be taken into account before provid-
ing treatment. Thus, the goal of treatment should be to 
promote oral health and OHRQoL in terms of functional 
as well as social and emotional aspects.

In the context of a public health system, knowledge 
about the need for orthodontic treatment both from the 
patients’ and from the clinicians’ perspectives facilitates 
better orthodontic treatment planning and contributes to a 
better quality of life, as the appearance of the teeth and 
face of the patients has reported to be a more important 
reason for orthodontic treatment compared to function 
(Abu et al., 2005; De Oliveira and Sheiham, 2003). 
Orthodontic treatment carries a high cost for patients 
and the community, thus, it should be evaluated whether 
or not the need for orthodontic treatment improves the 
quality of life of patients, for the best possible prioritisa-
tion, and for not becoming an excessive burden on global 
health care resources, especially when they are covered 
by public government funds.

To our knowledge, this is the first systematic review 
of the relationship between the need for orthodontic 
treatment and OHRQoL, in children and adolescents, 
grouping the results in terms of subjective and/or norma-
tive need. However, there are limitations that should be 
taken into account. Almost all the included studies were 
cross-sectional, and as a result, the level of evidence is 
relatively low. We should mention that two studies (Kragt 
et al., 2017; Kragt et al., 2018) have similar sample 
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sizes, recruited from the same birth cohort, and present 
similar results, which could lead to an overestimation 
of the results but, at the same time, it would be remiss 
not to include both studies, as they met all the inclusion 
criteria. In addition, Kragt et al. (2018) investigated the 
possible influence of self-esteem on orthodontic treat-
ment need. The limited databases searched in the litera-
ture should also be noted, which may mean that some 
studies were not identified. However, for this reason, 
the references of the included systematic reviews were 
also searched. The strength of evidence in a systematic 
review also depends on the assessment of the quality 
of the included studies (Egger et al., 2003). Finally, the 
indices of orthodontic need included in this study have 
also been used to measure malocclusion in other studies 
of the relationship between malocclusion and oral health 
related quality of life.

In conclusion, this systematic review revealed that 
need for orthodontic treatment was associated with the 
poorer the OHRQoL children and adolescents. Gender 
and self-esteem may modify this relationship. The need 
for orthodontic treatment should be prioritised consider-
ing not only normative need but patients’ and parents’ 
percpectives in terms of OHRQoL of patients, so that 
orthodontic treatment does not become an excessive 
burden on health care resources. 
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