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Abstract
Purpose Dental bleaching in paediatric patients can be used to address discolouration of teeth due to trauma, endodontic 
treatment, or enamel and dentine defects. Despite being a minimally invasive and successful treatment, the use of bleaching 
products in children and young people remains controversial. This evaluation was designed to provide insight into the child’s 
perspective on dental bleaching and the influence that this treatment has upon their life.
Method A dental bleaching patient reported outcome measure (PROM) was developed and piloted in 2019. Data were col-
lected from 3 UK units (January–March 2020). Children attending these units for bleaching reviews were invited to complete 
the PROM.
Results Twenty seven PROM questionnaires were completed including 19 courses of external bleaching and 8 courses of 
internal/external bleaching. The average age was 14 years old (9–17 years). The common indications for bleaching were 
Amelogenesis Imperfecta, dental trauma and Molar Incisor Hypomineralisation. Patients reported improvements in their 
appearance (89%) and self-confidence (81%). Sensitivity was the most common side effect, reported in 63% of cases.
Conclusion This PROM supports the use of dental bleaching in children and young people when treating dental disease that 
causes discolouration. Bleaching not only improved the appearance of teeth, but also patients’ self-confidence. Sensitivity 
is a common side effect and clinicians should discuss this common risk and its management with patients and their families.

Keywords Dental bleaching · Tooth discolouration · Paediatric · Amelogenesis imperfecta · Molar incisor 
hypomineralisation · Dental trauma

Introduction

In paediatric patients, discolouration of teeth is caused by 
dental trauma and dental anomalies such as molar incisor 
hypomineralisation (MIH), amelogenesis imperfecta (AI), 
dentinogenesis imperfecta (DI) and fluorosis.

It has been reported that dental conditions with visible 
aesthetic differences in the incisor teeth are associated with 
higher levels of dissatisfaction in appearance and have the 
potential to negatively impact on children’s oral health-
related quality of life (Parekh et al. 2014; Porritt et al. 2011; 
Rodd et al. 2011). Aesthetic management with minimally 
invasive interventions has been proven to increase children’s 
self-esteem and quality of life, hence is considered prefer-
able to invasive treatment (Hasmun et al. 2018; Lundgren 
et al. 2015). Dental bleaching is one such minimally inva-
sive treatment that, following adequate protocols, has shown 
good results in children and adolescents as shown in Figs. 1 
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Fig. 1  Clinical photographs 
of external dental bleaching 
in a child with a diagnosis of 
Hypomature Amelogenesis 
Imperfecta. a Preoperative 
photograph. b Postoperative 
photograph

Fig. 2  Clinical photographs 
of dental bleaching a previ-
ously traumatised 21 which had 
undergone endodontic treatment 
and subsequently discoloured. 
a Preoperative photograph. b 
Postoperative photograph
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and 2 (Donly et al. 2005; Greenwall-Cohen et al. 2018; Hay-
wood and Sword 2017). 

However, in the UK, an ethical and legal dilemma exists 
following the application of the European Communities 
Directive 2011/84/EU (2011) which prohibits the use of 
hydrogen peroxide in concentrations above 0.1% in patients 
under 18 years of age. After the introduction of this direc-
tive, the UK regulatory body, the General Dental Council, 
produced a statement that bleaching can be performed in 
those under 18 years old but only ‘wholly for the purpose 
of treating or preventing disease’ (2016). The provision of 
dental bleaching has since been severely restricted follow-
ing concerns regarding indemnity cover (Walshaw et al. 
2019). Currently bleaching regulation in the UK is covered 
by the European Union (Withdrawal) Act (2018) and there-
fore there have been no changes since leaving the European 
Union.

Globally, different approaches towards bleaching in chil-
dren and adolescents have been taken with The American 
Academy of Pediatric Dentistry bleaching policy for exam-
ple encouraging the judicious use of bleaching for child and 
adolescent patients under the guidance of a dentist (Ameri-
can Academy of Pediatric Dentistry 2021). Internationally 
therefore inconsistencies lie between what treatments den-
tists are supported to offer to young patients with discol-
oured teeth.

A recent European survey of paediatric dentists found that 
56% of the respondents were unaware of regulations in their 
country or workplace on bleaching for children and 68% did 
not provide bleaching for children with dental anomalies 
(Monteiro et al. 2020). Unfortunately, in cases where den-
tal bleaching was not offered, alternatives were generally 
more destructive and required greater maintenance. In some 
instances, treatment was not offered until children reached 
18 years of age, which may well be at the detriment to the 
child’s psychological wellbeing (Marshman et al. 2009). 
Deterrents to bleaching often include concerns with sensi-
tivity and gingival irritation, both of which have been shown 
to be transient, with irritation shown to be preventable with 
well-designed trays (Greenwall-Cohen et al. 2018).

A service evaluation of dental bleaching conducted at 
the Eastman Dental Hospital in 2018/19 highlighted a lack 
of comprehensive documentation of bleaching techniques 
used for patients and therefore drawing conclusions from 
the data was difficult. Additionally, following a literature 
search, the authors found limited papers on understanding 
the child’s perspective on dental bleaching. For this rea-
son, an alternative prospective evaluation was sought in the 
form of a Patient Reported Outcome Measures (PROMs) 
questionnaire. Used in healthcare, PROMs are a series of 
questions completed by patients to ascertain their opinions 
on their health and care and measure health gain follow-
ing procedures (NHS Digital 2020). In this evaluation, a 

self-completed questionnaire measured each patient’s health 
status and indicators of quality of life upon completion of a 
course of bleaching.

Aims and objectives

To identify paediatric patient’s satisfaction following dental 
bleaching treatment, including:

• The indications for dental bleaching in children
• The duration of bleaching courses and whether this is 

used in combination with other treatments to obtain sat-
isfactory results

• Whether bleaching improved young people’s perception 
of their appearance

• What side effects patients experienced
• Whether patients would recommend bleaching

Materials and methods

The PROMs questionnaire was developed with the UK AI 
clinical excellence network (UK AI CEN) which is made 
up of 48 consultants and specialists across at least 15 UK 
centres. Once the PROM was developed, all members of the 
UK AI CEN were invited to participate. Five UK centres 
expressed an interest in participating.

The questionnaire was developed in September 2019 by 
the authors and peer reviewed with the UK AI CEN as well 
as piloted with 8 patients (8–16 years) at the Eastman and 
Newcastle Dental Hospitals. The reading age of the final 
questionnaire was 11 years, therefore parents were asked to 
help younger children  (Readable© 2020). The font size was 
increased following feedback from the pilot evaluation but 
all other feedback was positive. The final questionnaire was 
electronically shared with a named clinician at each unit, 
to be printed in black and white, in one A4 sheet, as shown 
in Fig. 3. It was given to families for completion chairside 
or in the waiting room during their outpatient visits with a 
simple explanation that this was anonymous, voluntary and 
would not affect their on-going care. The PROM question-
naire was registered according to local clinical governance 
procedures at each unit.

Due to the COVID-19 pandemic, a reduced data col-
lection period was accepted (01/01/2020–16/03/2020). 
Unfortunately, with the redeployment of staff and lack of 
patients undergoing routine care, only three units were 
able to collect and submit results: Eastman Dental Hos-
pital, Newcastle Dental Hospital and Birmingham Den-
tal Hospital. Descriptive statistics were produced using 
Microsoft Excel 2010. With a small sample size, statistical 
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analysis was not appropriate and therefore only descriptive 
statistics are reported in the results.

Results

A total of 33 PROM questionnaires were collected. All 
patients fully completed the questionnaires, however 
clinician recorded data from six questionnaires was not 
fully completed and therefore these questionnaires were 
excluded from analysis.

Characteristics and diagnosis

Table 1 shows the demographics from all 33 questionnaires 
collected. Descriptive analysis of the questionnaire results 
was then undertaken for only the fully completed data sets 
(27 patients) which were analysed (10 male and 17 female, 
mean age 14 years, range 9–17 years). 

AI was the most common reason for dental bleaching to 
be undertaken, with trauma being the next most frequently 
recorded diagnosis. Only in two AI cases was the phenotype 
recorded and so the specific types of AI cases treated could 
not be further analysed. Of the two patients recorded with a 

Fig. 3  Final PROMs question-
naire
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diagnosis of ‘other’ one was stated to have hypomineralisa-
tion and the other a ‘poor dental appearance’.

Treatment undertaken

The majority of cases (n = 19, 70%) underwent external 
bleaching alone. The remainder underwent both internal 
and external bleaching (walking technique) due to trauma 
or endodontic treatment.

The average duration for external bleaching was 
7.8 weeks (2–36 weeks). For the eight courses of inter-
nal/external bleaching, the average duration was 9 weeks 
(1–24 weeks). Only in eight cases (all external bleaching) 
was another treatment required, with one case needing two 
additional treatments (Fig. 4).

Patient‑reported outcomes

Twenty-four patients (89%) reported an improvement in the 
appearance of their teeth after bleaching with the remaining 
three patients reporting that their teeth had a similar appear-
ance to before. Twenty-two patients (81%) self-reported 
improvements in their confidence following bleaching with 
16 patients (59%) reporting feeling very confident after 
bleaching in comparison to just 1 reporting feeling confident 
before (4%) as shown in Fig. 5.

Most patients (n = 17, 63%) reported some sensitivity, 
however other side effects including any gingival/periodon-
tal problems were not reported (Fig. 6). Two reported sen-
sitivity to be ‘a lot’ with only one then stopping the course 
of treatment as a result, and this patient still stated that they 
would recommend dental bleaching. Overall, most patients 
in the sample (n = 23, 85%) similarly stated that they would 
recommend bleaching to a friend (Fig. 7), with six mak-
ing further additional comments in relation to the positive 
effects of bleaching including ‘It is a great thing to do if you 
are less confident about your teeth’ and ‘It was very easy and 
convenient to use’. 

Discussion

Tooth discolouration commonly affects anterior teeth and 
can present an aesthetic concern to patients regardless of age 
(Marshman et al. 2009) and result in more negative social 
judgement for adolescents than for peers without discoloured 
teeth (Al Khayyal et al. 2021). Puberty and secondary educa-
tion are times when children often become more aware of 
their own appearance and therefore feelings towards their 
dental appearance may arise (Rodd et al. 2011). The age 
range of 9–17 year olds in this UK sample, with an average 
age of 14 years, reflects this affected population well and 
demonstrates that bleaching was not a treatment choice for 
those in the primary dentition.

Table 1  Sample characteristics

Characteristic Male Female Total

Total 11 22 33
Dental hospital
 Eastman dental hospital 7 20 27
 Newcastle dental hospital 4 0 4
 Birmingham dental hospital 0 2 2

Age
 Mean 13 14 14
 Range 9–17 10–17 9–17
 Data missing 1

Diagnosis
 Trauma 2 5 7
 Endodontic treatment 0 3 3
 Molar incisor hypomineralisation 0 7 7
 Amelogenesis imperfecta 7 4 11
 Dentinogenesis imperfecta 1 1 2
 Fluorosis 1 0 1
 Other 0 2 2
 Data missing 1

Fig. 4  Additional treatments 
undertaken

0

2

4

6

8

10

12

14

16

18

20

Microabrasion Composite build up Resin infiltration None



584 European Archives of Paediatric Dentistry (2022) 23:579–586

1 3

The results of this study show that internal bleaching 
is commonly provided for teeth that have had endodontic 
treatment following dental trauma. Those teeth undergoing 
a course of combined internal and external bleaching did not 
require further treatments, suggesting that bleaching alone 
may be effective in these cases.

Additional treatments were shown to be provided to 
many patients undergoing external bleaching, with micro-
abrasion the most common adjunct. This may partly be due 
to external bleaching being more commonly used in cases 
of anomalies where a greater proportion of the dentition is 
commonly affected, often to different degrees of severity. 
Regrettably, this study did not take into account whether 
these additional treatments were completed before or after 

the course of bleaching and so the effectiveness of under-
going dental bleaching in isolation as a first-line approach 
cannot be fully determined.

This study’s results showing that many patients 
reported low levels of confidence correlates with studies 
reporting that visible incisor differences are associated 
with higher levels of dissatisfaction with appearance and 
have the potential to negatively impact on children’s oral 
health-related quality of life (Rodd et al. 2011; Lundgren 
et al. 2015; Dantas-Neta et al. 2016). It was reassuring to 
see that the vast majority of patients reported seeing an 
improvement and none reported a worsening in the appear-
ance of their teeth. This demonstrates the vast impact that 
dental aesthetic concerns have on our young people and 

Fig. 5  Patient confidence prior 
to and following a bleaching 
course
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Fig. 6  Prevalence of associated 
problems with dental bleaching

0

10

20

30

40

50

60

70

80

90

100

Sensitivity Gum problems Side effects

A lot
A little bit
None



585European Archives of Paediatric Dentistry (2022) 23:579–586 

1 3

the need to appropriately address these issues should not 
be underestimated.

Although sensitivity was reported by the majority of 
patients, with only one patient stopping their course of treat-
ment as a result and none of those effected by sensitivity 
going on to say that they would not recommend bleaching, 
this study suggests that for most the sensitivity was tolerable 
and that patients perceived the benefits of bleaching to out-
weigh any discomfort from this. Sensitivity is a commonly 
reported side effect of bleaching and it has been found to be 
transient. Furthermore, bleaching-related sensitivity in chil-
dren and adolescents seems to be reduced when compared to 
adults (Donly et al. 2005). It is also of note that as a baseline, 
72% of young people with a diagnosis of AI report experi-
encing pain or sensitivity from their teeth (Lyne et al. 2021). 
As AI was the most common diagnosis leading to dental 
bleaching in this study, it must be remembered that they 
are likely to have had a degree of baseline sensitivity prior 
to bleaching. In respect of the unique challenges that AI 
brings to both patients and dental practitioners, the decision 
to bleach especially for those suffering from hypocalcified 
and hypomature defects, often would have differing goals 
and long-term outcomes compared to other patients seeking 
dental bleaching and may preclude its use altogether. The 
importance of informing patients and families of risks prior 
to dental bleaching to gain appropriate consent cannot be 
underestimated with high-quality patient information leaflets 
forming part of this process., and the need for the treating 
clinician to prepare families to combat sensitivity should 
it occur. For example, instead of using bleaching product 
every night, the child alternates with a sensitive toothpaste 

or CPP-ACP in the bleaching tray instead, but if sensitivity is 
causing significant concern then treatment should be modi-
fied or ceased (Greenwall-Cohen et al. 2018).

The other adverse side effect reported was ‘a little bit’ of 
‘gum problems’ in two patients within the sample but these 
patients continued with their bleaching course and both 
reported that they would still recommend it suggesting their 
‘gum problems’ gave minimal discomfort to them. Gingival 
irritation is a well-known side effect and it is thought to be 
related to ill-fitting trays or failure to remove excess gel and 
can be reversed by eliminating over-extensions (Donly et al. 
2005; Greenwall-Cohen et al. 2018).

These results suggest that dental bleaching for paediatric 
patients, in specialist-led centres, is successful. There are 
limitations of this study, especially with such a small sam-
ple. This was unfortunately due to some units having only 
few suitable patients during the data collection period and 
also the impact of COVID-19 reducing clinical activity and 
hence the data collection period ending sooner than planned. 
The patients involved in this study were also limited to those 
seen in paediatric dental departments in hospital outpatient 
settings. Time allocated to the consent process and the 
resources available to practitioners to fully inform families 
may often be greater in this setting as opposed to in local 
dental practices or community settings. The support avail-
able in such large trusts for practitioners to develop protocols 
and standard operating procedures for treatments such as 
bleaching will often also be greater than those in primary 
care and so such challenges to providing bleaching as a treat-
ment option are different across these settings and not fully 
reflected in the sample used in this study. Gaining support 

Fig. 7  Answers to question 
6: “Would you recommend 
bleaching to a friend if they had 
similar teeth to you?”
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from the wider paediatric dentistry community, societies and 
senior clinicians could challenge the current limited prac-
tices in many units and future validation of measures such as 
this PROM could be used both in the UK and internationally 
to conduct larger studies suitable for statistical analysis.

Conclusion

Considering the limitations of the present study the follow-
ing conclusions can be made:

• Dental bleaching can improve young people’s perception 
of their appearance and confidence when suffering from 
conditions that are related to dental discolouration

• Advantages of dental bleaching include ease of appli-
cation and minimal intervention precluding the need to 
remove healthy tooth structure

• Despite the majority of children in this sample having 
Amelogenesis Imperfecta, sensitivity is usually not 
severe and is at a level which patients are able to tolerate

• Gingival irritation is uncommon with dental bleaching
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