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Dear Colleagues

Welcome to the second edition of our OHASA Journal for 2024. Since 
the publication of our first edition, it has been a busy few months with 
multiple seminars organised by the OHASA team. Thank you for your 
attendance and making these events a success. This edition contains 
highlights from all the OHASA seminars to date. It shows how enjoyable 
and enlightening each of these sessions was, the pictures of each seminar 
are worth a thousand words!

On to current news… In terms of the knowledge I would like to impart 
through the carefully chosen manuscripts within this journal edition, you 
will find yourself wanting to brush up on your own knowledge about 
paediatric dentistry. 

Firstly, we cover the ethico-legal dilemma of child abuse and where 
we stand when faced with such cases. Most importantly, is it something 
we even notice? How can we improve our critical inquiry strategies when 
we suspect that something is just not right – and in these cases, the 
added complexity is that it is a minor in our chair that we are treating? 
We, as clinicians need to start broadening our knowledge of the field 
of child abuse and neglect and start to not just report but speak out 
against such forms of abuse. This starts with documenting all that you 
take note of in each case to build up a portfolio of evidence to report 
to Child Welfare.

Secondly, in terms of medical conditions, there are instances when you 
can make a big difference by advising parents who note that they have 
a child who does not swallow ’normally‘. This is referred to as atypical 
swallowing which is defined as a myofunctional problem characterised 
by a postural change in the tongue during the swallowing process. There 
are numerous devices that are currently available that you can discuss 
with your patient before having to refer them. It is imperative that we 
all create a resource list of the necessary healthcare practitioners so 
that we can easily refer patients to professionals within their vicinity. 

Finally, we do not always detail the impact of vitamin deficiencies to 
our patients. We are in a unique position to assist parents or caregivers 
to counteract long-term problems by learning how the different vitamin 
deficiencies present within the oral cavity. Take the time to read this 
article thoroughly so that you can help your patient address nutritional 
deficiencies while setting up a proper referral system.

With that said, I continue to reach out to all of you for opinion pieces 
or even case studies from your work in practice. Until the next edition, 
keep reading and building up your knowledge as it equips you to help 
others. Please share your thoughts with me on ohasajournal@gmail.com

Stay well

Aneesa Moolla ●

FROM THE

EDITOR’S DESK

EDITORIAL

Dr Aneesa Moolla
Editor
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Dear OHASAJ Reader 

We are already in the second quarter of the year; I am filled with immense 
gratitude about the strides our association continues to make. It is an 
honor to connect with you through this journal and share updates on 
our progress, initiatives, and upcoming opportunities.

In the past few months, all our branches have successfully held their 
full day seminars . We gave all members the opportunity to attend all 
branch seminars in person or virtually. Our loyal traders have stepped 
up again to attend each full day seminar providing our members with 
the latest updates on products etc. We want to extend our gratitude to 
each company that supports OHASA and its members. 

Although all the in-person full-day seminars are done for the year we 
have a list of free webinars coming up between June and October this 
year. I encourage members to keep an eye open for emails regarding 
free webinars from OHASA, some of which will be in collaboration with 
our supportive traders. I am excited about our National Conference and 
AGM which will be held in Cape Town on the 25th to 26th of October 
2024. The two-day programme promises to be filled with top speakers 
and a lot of opportunities to gain knowledge. All relevant information for 
the AGM and National Conference will be communicated soon. 

International Symposium on Dental Hygiene 2024
For all our new members, The International Federation of Dental 

Hygienists (IFDH) is an organisation that unites dental hygiene associations 
from around the world in their common cause of promoting dental health. 

OHASA is privileged to be a member of the IFDH and every second 
year they have an international symposium with House of Delegates 
(HOD) business meetings. This year the HOD business meeting and 
symposium will be held in Seoul, South Korea on the 8th to 13th of July 
2024. Each member country has two HOD representatives who will attend 
the business meetings and represent their country at these meetings and 

the symposium. South Africa (OHASA) will be represented this year by 
myself as president and Elaine Johnson as OHASA IFDH representative. 
We are busy preparing for the meetings and ask all members support 
us during this time of preparation as well as when we are in Seoul. 

We will be communicating to all members via social media posts and 
the website while we are there and I ask that members participate in 
the google form questions that were sent out regarding a motion that 
needs to be voted on at the HOD meetings. Visit the IFDH website for 
all information at www.ifdh.org 

The next few months of the year will again be busy for OHASA with 
a few collaborative meetings with different stakeholders planned. I 
can assure you that after each stakeholders meeting all members will 
receive feedback and if certain decisions need to be made we would 
like to hear your opinion. 

I urge all members to make use of the website www.ohasa.co.za to 
get all the latest information under the ‘News’ section. All events will 
be booked via the website under the ‘Events’ section. For all OHASA 
members, you must log in first as a member to use the different sections 
on the website. Encourage your patients to visit the OHASA website as 
there are ‘Blogs’ for them to read regarding different oral health issues. 

As always, we value your feedback and suggestions. Please do not 
hesitate to reach out with any ideas or concerns. Your voice is important 
to us. Stay connected with us through our website, social media channels, 
and upcoming events.

Thank you for your continued support of your profession and the 
association. 

Be Blessed

Anri Bernardo ●

OHASA contact details: 
ohasanational@gmail.com – General enquiries 
ohasamembership@gmail.com – Membership enquires
president@ohasa.co.za – Important enquiries/suggestions/concerns 

EDITORIAL

PRESIDENT’S DESK
FROM THE

Anri Bernardo
OHASA President

EVENT DATES FOR 2024*:

All webinars for the rest of the year will be communicated in advance.
OHASA AGM and National Conference (Cape Town): 25–26 October 2024
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THE BEHAVIOURAL INFLUENCE 
ON A PATIENT 
OF A CLINICIAN’S CHOICE OF TOPIC SPECIFIC WORDS

OPINION

INTRODUCTION
It has been recognised that not only 
does the patient interview need to 
be empathetic but the discussion 
content needs to be topic specific.1 
In recent years, clinicians have been 
encouraged by the General Dental 
Council to move towards patient-centred 
care.2 In addition to this, it has been 
described that simply ’being nice‘ 
and maintaining a good relationship 
with the patient are not sufficient for 
patient-centred care. Patient-centred 
care requires detailed topic-based 
discussions.3 However, there appear 

to be no studies on topic-specific words and their influence on patient 
understanding.

Beyond that, it is accepted that ‘effective communication’ is essential 
to behaviour change and was comprehensively covered and discussed 
in detail in a series of articles by Ruth Freeman in 1999.4 The importance 
of effective communication and behaviour change is further underlined 
by the fact that the majority of dental care requires patients to adhere 
to advice, otherwise the care is undermined.5

It is intriguing that despite the dental profession believing they are 
actively engaging in effective patient communication the prevalence of 
periodontal diseases remains largely unchanged. Chronic periodontitis 
occurs in 45% of the UK population6 and in 11.2% of the global population7.

Experience suggests that, when patients find it difficult to make the 
necessary behavioural changes, it is generally for a variety of reasons, 
including: they do not fully understand periodontal diseases, they do 
not appreciate the long-term implications and legacy of the disease, 
they do not entirely recognise the pivotal role of homecare, or they are 
individuals who understand all the advice but do not want to change.

A POSSIBLE SOLUTION 
In my practice I created a table with a list of 20 topic-specific words and 
phrases (Table 1). The words and phrases were selected from those I 
heard being used most commonly by patients and dental professionals. 
On the right-hand side of the list I placed a Likert-type scale numbered 
from 1 to 5. My plan was to ask potential participants to rate the words/
phrases by circling one number on the scale for each of them to indicate 
the degree of perceived encouragement or motivation each word/
phrase offered them. 

Starting in June 2022, every new patient referred was invited to 
take part with the aim of compiling 100 lists. By virtue of the referral, all 
patients had received at least one course of periodontal therapy from 
the referring dentist. Potential participants were recruited by discussing 
the purpose of the study with them in the waiting room, following the 

completion of their initial consultation. The following statements were 
made as an invitation to take part: 

 “I am conducting a small study in an attempt to identify if 
some of the words we use when we discuss gum disease with our 
patients affect their enthusiasm more than other words. Essentially, I 
want to see if some words create more of a feeling of seriousness and 
also if some words create a greater feeling of enthusiasm or motivation 
to act on the advice than other words.” 

‘Motivation’ was defined as: “It makes you feel like taking the matter 
seriously” and “It makes you want to do your part in resolving the matter”. 
Potential participants were also advised: “What I really want to see is if 
any of the words or phrases make you feel more like sitting down for 8 
to 10 minutes each evening to use floss or inter-dental brushes or wood 
sticks to clean in-between your teeth and the margins of your gums.”

During the discussion, and before the patients agreed to participate, 
they were given the list so they could see what was being described. 
They were also given guidance for the Likert-type scale (Table 2). To 
maintain anonymity, patients were advised that they were not required 
to put their name on the list—only their age and gender. 

Those patients who agreed to take part were then shown to a seat 
and asked to read the list and rating scale carefully and to confirm their 
understanding. Reassuringly, a few of them smiled and said: “It’s pretty 
straight forward,” others laughed and said: “It’s not rocket science.”

Table 1: The list, with the words and phrases and the Likert-type scale

Word/Phrase

1 Inflammation 1 2 3 4 5

2 Irritated gums 1 2 3 4 5

3 Irreversible 1 2 3 4 5

4 Results from food packing 1 2 3 4 5

5 Causes swelling 1 2 3 4 5

6 Affects supporting structures of teeth 1 2 3 4 5

7 Causes bleeding 1 2 3 4 5

8 May cause bone loss 1 2 3 4 5

9 Infection 1 2 3 4 5

10 Causes bad breath 1 2 3 4 5

11 Reversible 1 2 3 4 5

12 Gingivitis 1 2 3 4 5

13 Avoid dentures 1 2 3 4 5

14 Periodontitis 1 2 3 4 5

15 Will result in tooth loss 1 2 3 4 5

16 Halitosis 1 2 3 4 5

17 Will cause bone loss 1 2 3 4 5

18 Caused by bacteria 1 2 3 4 5

19 Result in food packing 1 2 3 4 5

20 May result in tooth loss 1 2 3 4 5

Hafeez Ahmed
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Table 2: Guidance explaining the grading scale

Grade

1 Least likely to encourage/motivate me to take action

2

3

4

5 Most likely to encourage/motivate me to take action

FINDINGS
One hundred lists were rated between June 2022 and January 2023; 
a record was kept of the participants, although at no point were their 
names written on the list. Fifteen patients declined the invitation to take 
part in the study. Of the reasons given , the two main ones were: “It’s 
not something that I’m interested in” and, “I don’t have time.”

On the 100 lists that were completed, responses were received for 
all 20 words/phrases. The gender demographic was split, 61 females 
and 39 males. The average age was 57years; the youngest patient was 
18 and the oldest was 77. 

A mean score for each word/phrase was calculated. The maximum 
score was 5, the word/phrase was most likely to encourage/motivate 
the patient; the lowest score was 1, the word/phrase was least likely 
to encourage/motivate the patient. Although it was not the original 
intention, the mean score became known as the ’Encouragement Value‘. 

Table 3: Results present the actual number of patients who circled each score. 
The mean is represented on the right-hand side and the words/phrases have 
been listed in descending order of Encouragement Value.

Word/Phrase

Score Given
Mean 
Score1 2 3 4 5

Will result in tooth loss 0 0 0 13 87 4.87

Causes bad breath 0 0 0 15 85 4.85

Irreversible 0 0 9 13 78 4.69

Infection 0 0 5 22 73 4.68

May result in tooth loss 0 7 3 25 65 4.48

Will cause bone loss 7 3 4 16 70 4.27

Causes swelling 0 4 16 38 42 4.18

Avoid dentures 0 4 8 55 33 4.17

Causes bleeding 0 8 32 21 39 3.91

May cause bone loss 0 11 18 49 22 3.82

Result in food packing 0 9 31 41 19 3.70

Results from food packing 22 16 22 19 21 3.01

Caused by bacteria 5 44 33 15 3 2.67

Halitosis 18 31 28 15 8 2.64

Irritated gums 18 69 1 10 2 2.09

Affects supporting structures 
of teeth

57 9 11 18 5 2.05

Periodontitis 53 23 4 11 9 2.00

Gingivitis 55 21 12 7 5 1.86

Inflammation 67 09 13 5 6 1.74

Reversible 69 24 7 0 0 1.38

For example, the mean score for ‘Will result in tooth loss’ was calculated 
as follows: 13x4 + 87x5 divided by 100 (52+435 divided by 100 = 4.87)

DISCUSSION
The findings suggest that, in the opinion of susceptible patients with 
experience of periodontal diseases, certain words when used to describe 
the disease can, somehow, generate different feelings, with some being 
more motivational than others. This indicates that patients form different 
meanings from different words. It also suggests that words can change 
the way a patient thinks. These points align well with research carried 
out by Andrew Newberg and Mark Waldman in their book Words Can 
Change Your Brain.8 The authors also proposed that the mechanism 
behind how we process a communication is directly related to the 
number of words that are used. They claim that 30 seconds of language 
is all the brain can understand and, accordingly, they encourage fewer 
words for greater impact.

The findings also revealed a trend: the more severe sounding words 
scored higher mean values. This finding aligns with the consensus that 
the more immediate and severe the threat, the greater the chance of 
positive behaviour changes.9 DeMatteo and DiNicola also found that 
patients with mildly threatening problems tend not to comply with their 
therapists’ advice. Worryingly, this suggests that some of our patients, 
irrespective of how we communicate with them, will fail to comply until 
a stage when tooth loss is inevitable.

In a more recent study, which investigated the collaboration between 
medicine and dentistry in relation to diabetes management10 patients 
reported inconsistency in the information and advice they were given 
by different healthcare providers. It was suggested that consistency 
would be beneficial to communication. Diabetes and periodontitis are 
inextricably linked as chronic inflammatory diseases that adversely 
influence one another. The creation and use of universal statements 
as scripts, using the topic-specific words reported by patients as more 
encouraging, make sense. The scripts would increase consistency in 
information sharing and thus increase the potential for a positive impact 
on a patient’s periodontal health.

The short and long term aim of periodontal therapy is to keep the 
inflammatory response below the threshold of bone loss or further bone 
loss. This is entirely dependent upon us, as clinicians, persuading our 
patients to take our advice and follow it. 

Compliance is defined as: “the extent to which a person’s behaviour 
coincides with medical and dental advice”.11 Compliance requires 
that a patient is more than just a passive receiver of information. The 
estimates of compliance range from 20% to over 80%.12 Generally, the 
rates of compliance for long term therapy tend to converge at 50%, 
regardless of setting or illness.13 Although we know that patients do 
not follow oral hygiene recommendations consistently, we do not know 
specifically why they do not. One reason it is not understood could be 
that compliance research has been dominated by the perspective of 
the healthcare professional. These findings offer an insight into these 
patients’ perspectives.

The degree to which a patient complies with oral hygiene instruction is 
of more importance than the choice of any particular treatment method.14 

The literature shows that compliance in general decreases as treatment 
time or the complexity of the required behavioural change increases.14 It 
is often the case that by the time some susceptible patients appreciate 
what their type of periodontal disease is and what self-care is necessary 
to treat, stabilise and maintain it, insufficient bone remains to retain 
some of their teeth. Therefore, if we are to succeed with a preventative 
approach, we need to empower patients and achieve compliance at the 
early stages of bone loss. 
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Around 2006, I had carefully devised the following statements to explain 
gum disease to my patients in a way I thought would be most effective: 
1. Gum disease is an infection that irreversibly destroys the bone that 

holds your teeth in place. 
2. When a significant amount of bone has been destroyed, your teeth 

will feel loose or wobbly.
3. When insufficient bone remains to support your teeth, they will start 

to drift or fall out.
A few of the words and phrases I put in the list in this study closely 

resemble some of the ones in these statements. In fact, it is my use of 
the above statements with my patients that inspired me to conduct this 
study. To avoid bias I deliberately avoided using the above statements 
in the initial consultations during the period of this study.

The above statements might not be to everyone’s liking but they are 
simple, short, topic-specific and to the point. They accurately reflect the 
seriousness of the condition. I devised them to increase the likelihood of 
patients fully understanding what is being said, as amongst other things, 
understanding helps allay anxiety.15 I appreciate that the statements have 
a negative tone; however, once patients appreciate the seriousness of 
their condition positive tones can be introduced by discussing the benefits 
of resolving the condition. Since using these statements, I have found 
my patients clearly understand the seriousness of their condition and, 
almost always, express their gratitude for the unambiguous nature of my 
communication. The message contains bad news but I deliver it gently 
with a measured polite firmness aimed at ensuring patients understand 
the potential seriousness of periodontal infection. 16,17,18

CONCLUSION
In respect to the patient discussion, these findings suggest that the 
information which is conveyed by a single word or phrase does have 
the potential to affect the communication. Each word has a meaning 
but more importantly each word creates a mood.

CONTEXT
The author is a clinician operating a private referral practice restricted 
to periodontal care, with some minor oral surgery and implant dentistry. 
On a day-to-day basis, most treatments involve helping patients resolve 
their periodontal problems. The author is not a researcher, and has no 
experience of statistical analysis. This opinion paper was prompted 
by the fact that a poor understanding of ‘gum disease’ was relatively 
common amongst patients, despite the fact that they had regularly seen 
a dentist and/or a dental hygienist. Some of them had received multiple 
courses of periodontal therapy but still could not demonstrate a good 
understanding of gum disease. It is hoped that this article stimulates 
wide-spread debate as to how we communicate with our patients. It is 

OPINION

Author: 
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FDS, MRD, MSc, MClinDent, DGDP. Binswood House 
Dental Practice, Royal Leamington Spa, WarwickshireCV32 
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Contact: 
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also hoped that researchers will be inspired to utilise their resources 
to produce a more robust and in-depth study so that we can all learn 
from best practice.
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THE DARK SIDE OF PAEDIATRIC 
DENTISTRY
CHILD ABUSE

1.  INTRODUCTION

Nowadays, child abuse is a prominent problem in the worldwide public health 
sector that is present in all socioeconomic and educational backgrounds. 
It persists despite the numerous information and awareness-raising 
programs in place to educate both professionals and the general public. 
Such programs focus on the occurrence, the indicators of suspicion, the 
complaint mechanisms and the possible sequels [1]. More concretely, 
the OMS estimates that, each year, 22.9% of the children under the age 
of 18 in the European region suffer from physical abuse and 9.6% from 
sexual abuse. Despite the alarming numbers, many of those cases of 
child abuse are not reported [2].

Children can be exposed to multiple forms of abuse with different 
consequences in the oral cavity and teeth. That is why dentists might 
be the first ones to detect them. Thus, dentists should be provided with 
the relevant training to identify those lesions and manage the situation 
adequately. Dentists, similar to other healthcare professionals, are 
obligated to notify signs of child abuse suspicion. As a result, a well-
prepared and aware oral healthcare professional is a basic pillar in the 
protection of the minor [3].

The objective of this work is to revise the oral aspects derived from 
child abuse so as the psychological consequences in the dentist-patient 
relationship and the role of dentists in the detection and notification of 
such circumstances.

2. METHODS
Systematic review study according to PRISMA statement [4]. Two search 
strategies [Search 1 and 2] from the MEDLINE/PubMed database were 
carried out until July 2019. Search 1 used the following equation: "Child 
abuse"[MeSH Terms] AND "Dentists"[MeSH Terms], without year limit. The 
filters applied were Full text and English language, with the equation: 
"Child abuse"[MeSH Terms] AND "Dentists"[MeSH Terms] AND ["loattrfull 
text"[sb] AND English[lang]]. Search 2 was based on the following equation: 
“Dentist-Patient Relations”[Mesh] AND Dental abuse, without year limit, 
with filters Full text and English language, and so the equation is given 
by: "Dentist-Patient Relations"[Mesh] AND [["dental health services"[MeSH 
Terms] OR ["dental"[All Fields] AND "health"[All Fields] AND "services"[All 
Fields]] OR "dental health services"[All Fields] OR "dental"[All Fields]] AND 
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ABSTRACT
Background
Children who have been abused could exhibit lesions and diseases in 
their oral cavity and develop psychological consequences towards the 
dentist-patient relationship.

Objectives
Analyse the oral lesions and diseases, the psychological consequences 
and understand the role of the dentist in the detection and notification 
of child abuse.

Methods
Systematic review, according to PRISMA statement, with two search 
strategies in the MEDLINE/PubMed database. 19 publications were included 
after the application of selection and eligibility criteria.

Results
Physical-abuse-related lesions and Münchausen syndrome are not 
pathognomonic; this requires the detection of indicators of suspicion. 
Physical-neglect diseases usually have associated other chronic health 
problems. Specifically, diseases related to sexual abuse are the oral 
infection caused by Treponema pallidum and Neisseria gonorrhoeae; while 
other lesions and diseases might only suggest abuse. The most frequent 
psychological sign of child abuse in the dentist-patient relationship is 
dental phobia. Typically, when detecting and notifying, dentist face the 
following barriers: insufficient information; fear of wrong suspicion; impact 
in the professional practice; fear of consequences on the minor; fear of 
violence against the dentist; lack of knowledge of necessary documents/
procedures; fear of judicial statement.

Conclusions
Child-abuse-related lesions and diseases often appear in the oral region. 
Dentists play a fundamental role in the detection and notification of those. 
It is essential to establish training and action protocols as well as reliance 
strategies in the patient-dentist relationship.

Keywords: Child abuse, Oral and dental lesions, Paediatric dentistry, 
Primary care dentistry, Legal dentistry
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["substance-related disorders"[MeSH Terms] OR ["substance-related"[All 
Fields] AND "disorders"[All Fields]] OR "substance-related disorders"[All 
Fields] OR "abuse"[All Fields]]] AND ["loattrfull text"[sb] AND English[lang]].

Figure 1 shows the flux diagram of both bibliographic search strategies 
and the study selection process. In Search 1, without filters applied, 
228 publications were identified. After the application of the selection 
criteria 65 publications remained. After this, 45 publications were excluded 
as their titles were not related to the current study. Additionally, 8 more 
publication were discarded as the abstract did not relate to the objectives 
of our revision. Consequently, 12 publications were included in the final 

selection. On the other hand, in Search 2, without filter application, 
116 articles were identified, that were reduced to 48 after the search 
filters were applied. 30 of these publications were then discarded after 
identifying that the title was not related to the revision, with 18 articles 
remaining. Similarly, after the analysis of the abstracts, 11 publications 
were excluded from the selection as their objectives did not meet the 
ones of our study. Finally, 7 publications were selected for our revision.

The combination of both bibliographic searches resulted in 19 publications 
that were selected for revision and whose results are described in the 
discussion section.

RESEARCH

Figure 1: Flowchart of the process of study selection
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3. RESULTS AND DISCUSSION
3.1. ORAL LESIONS AND DISEASES OF CHILD ABUSE
Most frequent forms of child abuse include physical abuse, neglect and 
sexual abuse. Lesions and diseases related to those abuses often appear 
in the craneofacial region and more concretely in the oral region [up to 
55% of physical abuse and up to 15% of sexual abuse cases]. As a result, a 
dentist might be the first healthcare professional that examines the victim 
of child abuse. Unfortunately, a high percentage of dentists [between 
60-80%] state that they possess limited information on the topic and 
appear to lack the appropriate training to detect it [5-11]. Consequently, 
it is essential for dentist to acquire the knowledge to detect lesions and 
diseases that could be a consequence of abuse.

In Table 1 we list the oral and dental lesions and diseases which 
constitute indicators of suspicion of physical abuse and neglect [5-14].

Regarding physical-abuse-related lesions, it is important to consider 
that as none of them are pathognomonic it is essential to focus on 
indicators of high suspicion. This indicators are: lesions incompatible 
in either extension, depth, location, distribution or pattern-type with 
the child age or their development level; lesions incompatible with 
the provided story; lesions in different stages of healing; frequent and 
reiterated lesions in children under 6 years old; lesions in children under 
9 months old or children that do not yet move autonomously.

Despite it being infrequent, the Münchausen syndrome by proxy or 
factitious disorder imposed on another should be taken into account 
due to the severe physical and emotional damage that could manifest 
in the minor. The syndrome generally occurs in children under 5 years 
old and lesions are typically intentional, conscious and planned as 
the mother reiteratively injures the child. After this, the mother usually 
seeks for healthcare assistance with the objective of obtaining some 
diagnosis and treatment. Nevertheless, her conscious behaviour does 
not produce any economic or social benefit but only the ‘psychological 
benefit’ from being in contact with health professionals and gaining 
their sympathy, solidarity and compassion for being the carer of a ‘poor 
sick child’. Her psychological motivation is in assuming the role of the 
ill through her own child.

Table 1: Oral and dental lesions and diseases suspected of physical abuse 
and neglect

Patient

Physical abuse
•	 Hematomas	or	scars	in	the	commissural	region,	caused	by	jaws	placed	in	the	

mouth during attempts to force it to shut up.
•	 Bruises	and	lacerations	on	lips,	upper	labial	frenulum,	gums,	tongue,	palate,	

sublingual and oral mucosa, caused by direct trauma and / or eating utensils 
during forced feeding.

•	 Burns	or	blebs	in	the	perioral	and	intraoral	region,	caused	by	boiling	liquids.
•	 Fractures,	displacements	or	dental	avulsions.
•	 Pulp	necrosis	[gray	or	pink	discoloration	of	the	tooth],	caused	by	repeated	old	

trauma.
•	 Bite	marks	inside	the	mouth	caused	by	your	own	teeth,	produced	during	

physical abuse.
•	 Bite	marks	that	reproduce	the	ovoid	or	elliptical	shape	of	the	human	dental	

arch, have an inter-canine distance greater than 3 cm, and often have a 
central ecchymosis.

Münchausen syndrome by proxy
•	 Persistent,	recurrent,	motley	and	unusual	mouth	ulcers	that	can	hardly	be	

pigeonholed in a specific clinical condition or disease and are intentionally 
inflicted to require health care.

•	 Pharyngeal	lesions	intentionally	inflicted	to	cause	the	child	to	cough	or	vomit	
blood or to create other symptoms that require health care.

Patient

Neglect
•	 Caries	in	abundant	and	untreated	numbers.
•	 Missing	teeth.
•	 Repeated	phlegmons.
•	 Granulomas	and	other	periodontal	diseases.
•	 Loss	of	normal	tooth	color.

Diseases related to neglect in the oral care and attention are usually 
linked to other health problems derived from chronic physical neglect 
in diet, hygiene, home safety and basic healthcare. As a result, these 
lesions are often examined by dentists after the children have entered 
the child protection system and, from there, are derived to oral healthcare 
services for their treatment.

In Table 2, we list the oral lesions and diseases that suggest or indicate 
sexual abuse [12-16].

Table 2. Suggestive or specific oral lesions and diseases of sexual abuse

•	 Petechiae,	erythema	and	/	or	erosions	in	the	intraoral	region,	particularly	in	
the area of union between the hard and soft palate, caused by forced oral 
sex.

•	 Bite	marks	inside	the	mouth	caused	by	your	own	teeth,	produced	during	
sexual abuse.

•	 Infection	by	Treponema pallidum [syphilitic chancre].
•	 Infection	by	Neisseria gonorrhoeae.
•	 Infection	by	human	papilloma	virus	[HPV],	especially	types	6	and	11.
•	 Infection	by	Chlamydia trachomatis [venereal lymphogranuloma], types L1, L2 

and L3.
•	 Infection	by	herpes	simplex	virus	[HSV],	type	1	and	especially	type	2.

Beyond the finding of sperm or seminal fluid in the perioral are and/
or the oral cavity, only infections of Treponema pallidum and Neisseria 
gonorrhoeae can be considered as clear indicators of sexual abuse. 
The rest of the lesions and diseases might suggest sexual abuse but 
are not pathognomonic.

Treponema pallidum infection manifests as a painless and indurated 
necrotic ulcer with raised edges, which lasts between 3 to 6 weeks, typically 
present in the amygdalae with associated ipsilateral adenopathy and 
less often in the pharynx and other zones of the perioral and oral cavity.

Neisseria gonorrhoeae infection appears as multiple ulcers with a 
white pseudomembrane accompanied by bright red oral mucous. It often 
appears as pharyngitis, but can sometimes appear as tonsillitis, gingivitis, 
stomatitis or glossitis. Despite it being most commonly asymptomatic, it 
can cause itch or burn feeling or even become painful.

Human papillomavirus infection manifests in the perioral level as 
condyloma acuminatum, verruca vulgaris or squamous papillomas, 
typically not painful, and in any surface of the pharyngeal or oral mucosa.

Chlamydia trachomatis infection appears as an ulcer in the oral 
cavity or the pharynx, which can be painful and that disappears without 
treatment. Additionally, painful inflammation of the lymph nodes near 
the initial lesion appears after 2 to 6 weeks. Herpes simplex virus 
infection manifests as gingival enanthema, oral mucosa haemorrhage 
and clustering of small blisters, which evolve into pustules, in all regions 
of the oral mucosa including tongue, palate and perilabial skin. These 
blisters and pustules often burst giving rise to highly painful ulcers with 
dimensions around 1-5 mm. These ulcers, with corrugated edges and 
surrounding erythema, tend to coalesce.
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3.2. PSYCHOLOGICAL ASPECTS OF CHILD ABUSE IN THE DENTIST-
PATIENT RELATIONSHIP

The psychological patterns as a consequence of child abuse are numerous 
and many can persist even during adulthood. One of these is the fear of 
dentists. Dental phobia is an indicator of oral health. Patients suffering 
dental phobia do not typically get regular checks, suffer from more 
oral health problems and would only meet their dentists when they 
require treatment. Some signs of dental phobia are easily detected. 
Patients usually voluntarily say they feel nervous. Dentists can observe 
physiological reactions during treatment. Other factors are harder to 
detect, such as lack of trust or negative reactions to physical intimacy. 
Several studies have linked the fear of dentists or dental phobia with 
victims of physical or sexual abuse and not just individuals with negative 
dentist experiences in the past. In particular, 34% of women with a 
strong fear of dentists reported histories of sexual abuse as children; 
this includes 15% who reported rape attempts and 13% reporting rape 
or incest. Thus, there is a significant link between the fear of the dentist 
and child abuse arising from the similarity between situations of abuse 
and dental treatment [12, 15-18].

As a result, it is essential to differentiate between two types of fear 
of dentists: the one linked to negative previous dental experiences 
and the one associated to child trauma or abuse. Victims of sexual 
abuse can associate certain situations during dental treatments with 
traumatic memories. In both situations, the minor is left alone with 
a more powerful individual that then positions them horizontally, 
anticipating or experiencing pain. Abusers often start with some activity 
that seems harmless and frequently link their sexual behaviour with 
positive motivations, such as love or the need for education. Similarly, 
in the dental clinic, patients are expected to rely on the dentist and their 
ability to provide the best possible treatment for them. Dentists usually 
assure the patient that, similarly to the abusers, despite the experience 
potentially being painful or unpleasant, the result would be positive. In 
addition, sexual activity often involves both mouth and genitalia of the 
minor which links with the dental treatment that requires accessing the 
mouth of the patient. Over 90% of the victims of forced oral sex report 
deep dental phobia, fear of being trapped in the dental chair, fear of 
drowning and nausea when dental instruments are introduced in their 
oral cavity. As a result, dentist struggle to build a trust relationship with 
those patients. Therefore, it is essential for the dental care of victims 
of sexual child abuse that dentists adapt their treatment planning to 
the specific needs of those patients [12, 17].

3.3. THE ROLE OF DENTISTS IN THE DETECTION AND REPORT OF 
CHILD ABUSE

Reporting a suspected case of child abuse can become a clinical, 
ethical and legal dilemma that arises from the different professional 
roles, difficulties to confirm the suspicion of abuse and perceived 
deficiencies in the child protection system. Compared to other healthcare 
professionals, dentists report a lower number of cases than doctors or 
nurses, with 18%, 38% and 44% respectively. The most common cause 
of report by dentists is from repeatedly missing dental appointments 
and the lack of dental care while other forms of abuse are rarely 

reported. It is important to consider that missing dental appointments 
arises from complex family problems and it is more common in families 
with poor dental care. This is also linked to dental phobia. Additional 
studies have proven that between 21-38% of the suspected cases of 
child abuse are not reported. In order to successfully confirm cases 
of suspicion it is essential to establish adequate clinical records. In 
potential cases of abuse, lesions and diseases in the oral cavity should 
be recorded together with other significant psychological signs, such 
as the way that the minor interacts with their parent or guardian. It is 
essential to obtain photographic evidence of the lesions and, in the 
event of suspicion of sexual abuse, samples of the oral mucous and 
tongue with an air-dried sterile cotton swab which is then conserved 
adequately for laboratory analysis.

These records would them become essential for both assessing the 
treatment evolution and supporting the legal procedure for the child 
protection [6, 8, 9, 17, 19, 20].

The apparent difficulties that dentist experience when reporting 
cases of child abuse stand out. For example, in the USA, between the 
years 1995-2012, approximately only 1% of child abuse reports received 
were created by dentists. A surprisingly low percentage specially taking 
into account that dentist has an advantageous position to detect and 
report suspected child abuse cases with oral signs. One of the main 
reasons that affect the dentist ability to report abuse is that between 
20-67% of dentists ignore the contact people in the report process. 
In addition to this, dentists detecting signs of suspicion outside their 
professional competence, typically focus on guaranteeing the general 
wellbeing of the child rather than suspecting abuse. In many of the 
cases of sexual or physical abuse, the signs were often too vague to 
create a report with a proper description of the abuse suspicion. Cases 
where parents were making their child miss the treatment despite an 
untreated cavity would confirm their abuse suspicions. However, in 
cases were the parents would acceptably fulfil the dental treatment 
requirements, dentists expressed their dilemma in whether to inform 
or not. As a result, it is complex to establish well-defined thresholds for 
the obligation to notify abuse with varying opinions in the evaluation 
among the child abuse experts [8, 11, 16, 21].

The hesitation to report can also arise from the uncertainty of the 
notification actually improving the child situation and the fear that an 
unnecessary report could damage the family relationship. Furthermore, 
dentists often seem to prioritise providing the dental treatment over 
reporting to social services. This might be caused by the possibility 
of a report interrupting the dental treatment and damage the family 
relationship or by the concern whether enough evidence exists for 
a report. It is important to highlight that in cases of hesitation in the 
informant, the social services comments played an essential role in 
the decision to report. On the other hand, in cases of confirmed dental 
negligence, reports were created despite this lack of communication. 
Other possible barriers for the report and notification are related to the 
fear of violence against the professional and the fear of a court case. 
Nowadays, the number of child abuse reports has increased, but a 
significant mismatch exists in the number of suspected and reported 
cases [8, 22, 23].
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Now, we will discuss several indicators that might confirm the sexual 
abuse suspicions. This includes irrational or incompressible fear to the 
visit to the dental office, potential nausea arising from either the latex-
glove smell or the oral exploration and the dental carelessness. Common 
fears reported by the victims include the need to lay down to receive 
treatment, the presence of objects in their mouths, the feel of the dentists 
hand over their mouths and/or noses, the inability to breathe or swallow, 
the perceived loss of control and the concern of upsetting the dentist. 
Moreover, patients who were sexual abuse victims might experience 
anxiety or powerlessness as they are unable to close their mouths or 
communicate during the dental care. Dental phobia can become more 
complex than just fear of pain or needles as the supine position being 
unable to speak, the lack of control and the fear to be touched can 
appear in the patients without the dentist being aware [7,13,17].

After a potential child abuse case is detected, it should be notified to 
social services, the child protective services and/or the juvenile prosecution 
service. This is a mandatory step in order to ensure the intervention and 
guarantee the legal and professional obligation. In the case of Spain, the 
notification is through a specific document, “Notification form of risk and 
child abuse”, that all autonomous regions currently use [24]. The use of 
these notification forms promotes the systematic information gathering 
and the inter-institutional coordination, increasing the efficiency in the 
decision-making process. Each form consist of three copies: one addressed 
to the child record in the specific area [in this case, the health sector]; 
another for the social intervention, addressed to the primary care social 
services relevant to the ordinary action protocol or the corresponding 
entity for the minor protection in the case that the procedure requires 
urgent action; the last copy is addressed to the child abuse center in the 
autonomous region for statistical purposes. Once the necessary forms 
have been completed, there are two notification procedures, as we 
mentioned, ordinary and urgent protocol. In the ordinary protocol the 
information available about the case is reported to social services. Then, 
social services can evaluate initially if the intervention is made by them 
or if the case required to be derived to child protection services. On the 
other hand, the urgent protocol is activated in the event of reasonable 
indicators of the health and/or safety of the minor being at risk or being 
threatened and in the lack of a family or attachment figure that could 
take care of the minor. In these cases, regardless of the area where this 
situation is detected, child protection services are contacted directly. 
Dentists possessing suspicion or evidence of a child abuse case have 
then the duty to complete these notification forms and send them to the 
corresponding authorities. The professional would then also send the 
prescriptive lesion or medical report to the duty court or the prosecutor’s 
office. Furthermore, in the event of risk for the child integrity, the minor 
should be kept in the health center until, either social services or the 
corresponding police force, transfer the victim to a child protection center.

4. CONCLUSIONS
Lesions and diseases resulting from child abuse often appear in the oral 
region and, consequently, the dentist can play an essential role in their 
detection and notification. The most common psychological sign of child 
abuse in the dentist-patient relationship is the fear of the dentist or dental 
phobia. Dentists face important barriers in the detection and notification 

of child abuse including: the lack of training in the subject, the fear of a 
wrong suspicion, the professional impact in the professional practice, 
the fear of negative consequences in the minor, the fear of violence 
against the professional, the unawareness of the required documents 
and processes and the fear of a court case. There is a high discrepancy 
in the figures of suspected child abuse cases and the reports created 
by dentists. Consequently, it is necessary to train the professionals and 
establish protocols of action. The dentist is legally obligated to notify 
social services, the child protective services and/or the judicial system.
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CONTINUING PROFESSIONAL DEVELOPMENT QUESTIONNAIRE
– ARTICLE 1
ETHICS ARTICLE: THE DARK SIDE OF PAEDIATRIC DENTISTRY: CHILD ABUSE

1. Reporting a suspected case of child abuse can become a clinical, 
ethical and legal dilemma that arises from which of the factors below:

 a. Different professional roles, difficulties to confirm the suspicion of 
abuse and perceived deficiencies in the child protection system.

 b. Different professional roles, difficulties to confirm the pathological 
oral lesions origins and perceived deficiencies in the child 
protection system.

 c. Differences in legal opinion, difficulties to confirm the suspicion of 
abuse and perceived deficiencies in the child protection system.

 d. Different professional roles, difficulties to confirm the suspicion 
of abuse and no Child Protections Acts in place.

2. Why do victims of sexual abuse often associate certain situations 
during dental treatments with traumatic memories?

 a. In both situations, the abuser is present as a dominant presence 
in the room. 

 b. In both situations, the minor is unable to articulate how they feel 
in a vocal manner.

 c. In both situations, the minor is left alone with a more powerful 
individual that then positions them horizontally, anticipating or 
experiencing pain.

 d. In the dental setting, the minor is not given appropriate opportunities 
to talk about their previous dental experiences which forces them 
to be silent about all other experiences.

3. What percentage of victims of forced oral sex report deep dental 
phobia, fear of being trapped in the dental chair, fear of drowning and 
nausea when dental instruments are introduced in their oral cavity. 

 a. >60%
 b. >90%
 c. >70%
 d. 50%

4. Which of the following are suggestive or specific oral lesions and 
diseases of sexual abuse? 

 a. Petechiae, erythema and / or erosions in the intraoral region, 
particularly in the area of union between the hard and soft palate, 
caused by forced oral sex.

 b. Infection by Treponema pallidum or Infection by Neisseria gonorrhoeae. 
 c. Infection by human papilloma virus (HPV), especially types 6 and 

11 or Infection by Chlamydia trachomatis.
 d. A, B and C
 e. B and C

5. Which of the following dental manifestations are signs of child 
neglect?

 a. Caries in abundant and untreated numbers, missing teeth and 
repeated phlegmons.

 b. Granulomas and other periodontal diseases and loss of normal 
tooth colour.

 c. Gingiva that looks light pink and is firm and stippled.
 d. A and B
 e. B and C
 f. None of the above
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ABSTRACT
Atypical swallowing has a high incidence in growing subjects. Orthopedic 
treatment with orthodontic appliances and speech therapy are the main 
approaches to this problem. The aim of this prospective study was 
to evaluate the changes in the dental arches induced by one year of 
treatment with the Froggy Mouth myofunctional appliance designed to 
correct atypical swallowing. In total, 16 patients with atypical swallowing 
were instructed to use the Froggy Mouth appliance. A digital intraoral 
impression was taken at baseline (T0). The Froggy Mouth appliance had 
to be used for 15 min/day throughout the treatment period. At the end 
of the first year of treatment (T1), another impression was taken with 
the same intraoral scanner. Digital casts of the T0 and T1 impressions 
were obtained using software and the two casts were superimposed to 
record the following measurements: upper intercanine distance, upper 
arch diameter, upper arch width, overbite and overjet. The data were 
statistically analyzed (significance threshold: p < 0.05). Student’s t-test 
was used to compare pre- and post-treatment measurements. Linear 
regressions were performed to assess the influence of arch width on 
anterior and posterior diameters. A significant increase was found for 
the upper arch diameters (p < 0.05), whereas no statistically significant 
difference was found for the incisor relationship (overjet/overbite) 
(p > 0.05). To date, the efficacy of this appliance has not been extensively 
studied. According to the present prospective study, the Froggy Mouth 
protocol could be a valuable method as a myofunctional therapy for 
atypical swallowing, but further studies are needed to confirm these 
preliminary results.

Keywords: open bite; growing patients; orthopedic treatment; orofacial 
growth; dentistry; orthodontics; froggy

1. INTRODUCTION
The normal process of swallowing in adults is represented by the 
positioning of the tip of the tongue on the incisive papilla with contact of 
the dental arches. A different pattern of swallowing is atypical swallowing, 
in which the tongue is positioned between the dental arches during this 
process, or sometimes there is an improper vestibular thrust against the 
upper frontal teeth [1,2]. When this condition occurs, treatment should be 
aimed at eliminating the tongue interference that prevents the proper 
eruption of teeth and bone growth [3].

During the first few years of life, rudimentary swallowing is considered 
physiological. Subsequently, the transition between mixed and final 

dentition, neuromuscular development and novel feeding methods lead 
to a progressive adaptation of the swallowing pattern [2,4,5]. Between 
3 and 7 years of age is the period of transition from infantile to adult 
swallowing. Atypical (infantile) swallowing may be diagnosed if infantile 
swallowing persists beyond the previous upper limit [6]. Poor oral habits, 
incorrect eating habits or pathological problems are generally considered 
to be the main causes of this condition [6,7].

In terms of clinical signs, lingual interposition, mental muscle contraction 
and lower lip interposition between the dental arches are all signs of 
atypical swallowing [4]. This condition can affect several functions including 
chewing, breathing, speech and posture [8–10]. It can also affect the 
facial profile and mimicry, resulting in the hypertonia of the orbicularis 
oris muscle and the chin [5,8]. Lip strength is associated with altered jaw 
movements, such as mandibular protrusion [9] and labial incompetence, 
while it is also critical for maintaining balance in the anterior teeth [10].

The association between atypical swallowing patterns and other 
physiological functions can be explicated by considering the engagement 
of muscles in the lips, face, tongue, pharynx, larynx, and esophagus in 
both respiratory and swallowing processes. These muscular components 
serve critical roles in maintaining airway patency, ensuring airway 
protection, and facilitating the propulsion of food boluses. Dysphagia, 
characterized by swallowing disorders, and its multifaceted etiologies 
primarily impact these muscular structures and the surrounding connective 
tissues, resulting in functional impairments such as compromised bolus 
propulsion and potential airway compromise. Behavioral therapeutic 
modalities frequently incorporate compensatory strategies, including 
postural adjustments, maneuvers aimed at enhancing airway protection 
and bolus clearance, and regimens comprising strengthening exercises [11].

It is also believed that a significant deficit in daily function and facial 
growth may be caused by deficits in lip strength [11]. Therefore, the 
treatment of atypical swallowing is necessary to eliminate the harmful 
interference of tongue thrusting and to achieve the harmonious growth 
of the maxillofacial region [5,9,12].

Several devices have been proposed to treat atypical swallowing, 
including functional devices such as the Bionator [13], Fraenkel [14], 
eruption guidance appliances, lingual spurs [15], fixed appliances [16], as 
well as speech therapy treatment [17] and myofunctional therapy (MFT) 
[10,18–20]. One of the latest devices, the Froggy Mouth (FM), proposed 
in 2016 [18], consists of a small removable device made of thermoplastic 
material that is placed between the lips and inhibits both sucking and 
swallowing, and stimulates lip contraction to keep the device stable 
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[16]. The use of the device for 10–15 min per day is justified by the use 
of the subcortical pathway to build new neural circuits [1]. The device 
is, therefore, considered to be a myofunctional appliance as it prevents 
bilabial contact, forces the tongue into a correct position, stimulates 
muscular training and, ultimately, induces a new swallowing pattern. 
An advantage of the Froggy Mouth is that it can be prescribed to young 
children and does not require analogue impressions or digital scans for 
its manufacture.

The aim of the present study was to evaluate the effects of Froggy 
Mouth therapy in growing children on orthodontic measures, specifically 
the upper intercanine distance, upper arch diameter, overbite, overjet 
and upper arch width after one year of treatment. The null hypothesis of 
the study was that there was no statistically significant difference when 
comparing the above outcomes before and after the Froggy Mouth therapy.

2. Materials and Methods
2.1. Study Design
This was a single-arm, prospective study conducted in accordance with 
the Declaration of Helsinki on experimentations involving human subjects 
and received approval by the Unit Internal Review Board (registration n: 
2021-0512). The parents of the patients signed informed consent prior 
to the start of the study. The study started in June 2021 and ended in 
January 2023.

2.2. Participants
Pediatric patients attending the private practice of Dr. Pietro Manzini, 
46100 Mantua, Italy, for oral care requiring orthodontic evaluation were 
enrolled in the study. The inclusion criteria were as follows:
•	 Age	5–12	years;
•	 No	previous	orthopedic	and/or	orthodontic	treatment;
•	 No	current	orthodopedic	and/or	orthodontic	treatment;
•	 Atypical	swallowing	diagnosed	with	 lingual	 interposition	between	

the dental arches during swallowing with contraction of the perioral 
muscles.

 The following exclusion criteria were applied:
•	 Patients	receiving	speech	therapy	for	atypical	swallowing;
•	 Previous	speech	therapy	for	atypical	swallowing.

2.3. Interventions and Outcomes
Patients were visited and parents were proposed to study the orthodontic 
case. Intraoral and extraoral photographs, digital impressions, 
orthopantomography and lateral cephalometric radiograph were 
performed for each patient. The case was discussed with parents and 
acceptance of the treatment plan was provided. At the beginning of the 
study (baseline, T0), patients were instructed to use the commercially 
available Froggy Mouth appliance (ATFC srl, Alpago, BL, Italy) (Figure 1), 
a small removable appliance created by a thermoplastic elastomer. The 
appliance is available in different sizes, and the clinician chose the right 
size for the patients. Children were subdued again to an impression 
taken with an intraoral scanner (3Shape TRIOS 3, 3Shape, Copenhagen, 
Denmark). The Froggy Mouth appliance had to be used for 15 min/day 
throughout the treatment period (Figure 2). No specific exercises or 
modifications were recommended while wearing the appliance.

Patients were visited every two months to evaluate their comfort and 
compliance with the treatment that was monitored by asking both the 
patients and the parents if the appliance was worn.

At the end of the first year of treatment (T1), the patient was re-
evaluated, and another impression was taken with the same intraoral 
scanner. The digital casts of T0 and T1 impressions were elaborated 

with 3Shape OrthoAnalyzer software (version 1.9.3.2, 3Shape) and the 
superimposition (Figure 3) of the two casts was performed with the aim 
of obtaining the following measures:
•		 Upper intercanine distance: distance between the edge of the cusps 

of the deciduous canines;
•		 Upper	arch	diameter	(Figure	4a):	distance	between	the	mesio-palatal	

cusps of upper second deciduous molars; 
•		 Upper	arch	width:	distance	between	upper	 interincisal	point	 and	

the point of intersection between the straight line passing from the 
furthest point from the crown of the second deciduous molars and 
the perpendicular line passing from the interincisal point;

•		 Overbite:	distance	between	the	uppermost	vertically	erupted	middle	
incisor and the corresponding incisal edge of the opposite mandibular 
tooth;

•	 Overjet	(Figure	4b):	distance	between	the	most	palatal	point	of	the	
maxillary central incisors and the corresponding reference point on 
the vestibular surface of the mandibular incisor. 2.4. Sample Size

2.4. Sample Size
Type I error (alpha) = 0.05 and type II error (power) = 80% were set to 
calculate the sample size of the study for the chosen primary outcome 
“intercanine distance”. The calculation was based on the results of 
Garg and colleagues [19], hypothesizing an expected value of 51.4, an 
expected mean of 1.27 and a standard deviation of 1.28, requiring 16 
patients for the enrollment.

2.5. Statistical Analysis
Data were statistically analyzed using R software (R version 3.1.3, R 
Development Core Team, R Foundation for Statistical Computing, 
Wien, Austria). The Shapiro–Wilk test was performed, and it revealed 
the normal distribution of data for all the variables. For each group and 
variable, descriptive statistics, including mean, standard deviation, 
median, minimum, maximum, and Cohen’s d standardized effect size, 
were measured for each group. The Student’s t test was performed for 
all the variables tested. Pearson’s correlation coefficients were calculated 
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• Age 5–12 years;
• No previous orthopedic and/or orthodontic treatment;
• No current orthodopedic and/or orthodontic treatment;
• Atypical swallowing diagnosed with lingual interposition between the dental arches

during swallowing with contraction of the perioral muscles.

The following exclusion criteria were applied:

• Patients receiving speech therapy for atypical swallowing;
• Previous speech therapy for atypical swallowing.

2.3. Interventions and Outcomes

Patients were visited and parents were proposed to study the orthodontic case. In-
traoral and extraoral photographs, digital impressions, orthopantomography and lateral
cephalometric radiograph were performed for each patient. The case was discussed with
parents and acceptance of the treatment plan was provided. At the beginning of the study
(baseline, T0), patients were instructed to use the commercially available Froggy Mouth
appliance (ATFC srl, Alpago, BL, Italy) (Figure 1), a small removable appliance created by
a thermoplastic elastomer. The appliance is available in different sizes, and the clinician
chose the right size for the patients. Children were subdued again to an impression taken
with an intraoral scanner (3Shape TRIOS 3, 3Shape, Copenhagen, Denmark). The Froggy
Mouth appliance had to be used for 15 min/day throughout the treatment period (Figure 2).
No specific exercises or modifications were recommended while wearing the appliance.
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Patients were visited every two months to evaluate their comfort and compliance
with the treatment that was monitored by asking both the patients and the parents if the
appliance was worn.
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The following exclusion criteria were applied:

• Patients receiving speech therapy for atypical swallowing;
• Previous speech therapy for atypical swallowing.

2.3. Interventions and Outcomes

Patients were visited and parents were proposed to study the orthodontic case. In-
traoral and extraoral photographs, digital impressions, orthopantomography and lateral
cephalometric radiograph were performed for each patient. The case was discussed with
parents and acceptance of the treatment plan was provided. At the beginning of the study
(baseline, T0), patients were instructed to use the commercially available Froggy Mouth
appliance (ATFC srl, Alpago, BL, Italy) (Figure 1), a small removable appliance created by
a thermoplastic elastomer. The appliance is available in different sizes, and the clinician
chose the right size for the patients. Children were subdued again to an impression taken
with an intraoral scanner (3Shape TRIOS 3, 3Shape, Copenhagen, Denmark). The Froggy
Mouth appliance had to be used for 15 min/day throughout the treatment period (Figure 2).
No specific exercises or modifications were recommended while wearing the appliance.
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Patients were visited every two months to evaluate their comfort and compliance
with the treatment that was monitored by asking both the patients and the parents if the
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2.3. Interventions and Outcomes

Patients were visited and parents were proposed to study the orthodontic case. In-
traoral and extraoral photographs, digital impressions, orthopantomography and lateral
cephalometric radiograph were performed for each patient. The case was discussed with
parents and acceptance of the treatment plan was provided. At the beginning of the study
(baseline, T0), patients were instructed to use the commercially available Froggy Mouth
appliance (ATFC srl, Alpago, BL, Italy) (Figure 1), a small removable appliance created by
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to assess the mutual influence of the variation in the upper arch width, 
upper intercanine distance, and upper arch diameter.

Statistical significance was set at p < 0.05 for all statistical tests.

3. Results
3.1. Demographic Data
A flowchart of the randomized clinical trials from enrollment to data 
analysis is shown in Figure 5. Initially, 19 patients were included in the 
study. During the conduct of the study conduction, 3 patients had to be 
excluded because they were scheduled for a second phase of treatment 
with different orthotic devices. Enrolment continued until the sample size 
was reached. Finally, 16 patients were analyzed at the end of the study. 
Their mean age was 9.06 ± 1.29 years, 8 males (8.96 ± 1.46 years) and 
8 females (9.15 ± 1.21).

3.2. Statistical Analysis Results
In terms of the variables tested (Table 1), statistical significance was 
achieved after one year of treatment for upper intercanine distance 
(p = 0.04), upper arch diameter (p = 0.02) and upper arch width (p = 0.01). 
However, the T0-T1 difference was not significant for overbite (p = 0.43) 
and overjet (p = 0.77) measurements.

Pearson’s correlation coefficients (Table 2) used to assess the mutual 
influence of the variation in the upper arch width, upper intercanine 
distance, and upper arch diameter resulted in weak correlations.

4. Discussion
Orthopedic treatment in growing patients is desirable to correct skeletal 
discrepancies before aligning teeth. Various research has been performed 
to assess the best timing for intervention, considering the influence of 
factors like sex, age and compliance of the patients [20]. Generally, the 

Dent. J. 2024, 12, 96 4 of 9

At the end of the first year of treatment (T1), the patient was re-evaluated, and another
impression was taken with the same intraoral scanner. The digital casts of T0 and T1
impressions were elaborated with 3Shape OrthoAnalyzer software (version 1.9.3.2, 3Shape)
and the superimposition (Figure 3) of the two casts was performed with the aim of obtaining
the following measures:

• Upper intercanine distance: distance between the edge of the cusps of the decidu-
ous canines;

• Upper arch diameter (Figure 4a): distance between the mesio-palatal cusps of upper
second deciduous molars;

• Upper arch width: distance between upper interincisal point and the point of inter-
section between the straight line passing from the furthest point from the crown of
the second deciduous molars and the perpendicular line passing from the interin-
cisal point;

• Overbite: distance between the uppermost vertically erupted middle incisor and the
corresponding incisal edge of the opposite mandibular tooth;

• Overjet (Figure 4b): distance between the most palatal point of the maxillary cen-
tral incisors and the corresponding reference point on the vestibular surface of the
mandibular incisor.
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At the end of the first year of treatment (T1), the patient was re-evaluated, and another
impression was taken with the same intraoral scanner. The digital casts of T0 and T1
impressions were elaborated with 3Shape OrthoAnalyzer software (version 1.9.3.2, 3Shape)
and the superimposition (Figure 3) of the two casts was performed with the aim of obtaining
the following measures:

• Upper intercanine distance: distance between the edge of the cusps of the decidu-
ous canines;

• Upper arch diameter (Figure 4a): distance between the mesio-palatal cusps of upper
second deciduous molars;

• Upper arch width: distance between upper interincisal point and the point of inter-
section between the straight line passing from the furthest point from the crown of
the second deciduous molars and the perpendicular line passing from the interin-
cisal point;

• Overbite: distance between the uppermost vertically erupted middle incisor and the
corresponding incisal edge of the opposite mandibular tooth;

• Overjet (Figure 4b): distance between the most palatal point of the maxillary cen-
tral incisors and the corresponding reference point on the vestibular surface of the
mandibular incisor.

Dent. J. 2024, 12, 96 4 of 9 
 

 

Patients were visited every two months to evaluate their comfort and compliance 
with the treatment that was monitored by asking both the patients and the parents if the 
appliance was worn. 

At the end of the rst year of treatment (T1), the patient was re-evaluated, and another 
impression was taken with the same intraoral scanner. The digital casts of T0 and T1 im-
pressions were elaborated with 3Shape OrthoAnalyzer software (version 1.9.3.2, 3Shape) 
and the superimposition (Figure 3) of the two casts was performed with the aim of obtain-
ing the following measures:  
• Upper intercanine distance: distance between the edge of the cusps of the deciduous 

canines; 
• Upper arch diameter (Figure 4a): distance between the mesio-palatal cusps of upper 

second deciduous molars; 
• Upper arch width: distance between upper interincisal point and the point of inter-

section between the straight line passing from the furthest point from the crown of 
the second deciduous molars and the perpendicular line passing from the interincisal 
point; 

• Overbite: distance between the uppermost vertically erupted middle incisor and the 
corresponding incisal edge of the opposite mandibular tooth; 

• Overjet (Figure 4b): distance between the most palatal point of the maxillary central 
incisors and the corresponding reference point on the vestibular surface of the man-
dibular incisor. 

  
(a) (b) 

Figure 3. Digital models from intraoral impressions: (a) superimpositions of pretreatment models 
(blue) and post-treatment models (brown), (b) section of upper arch at the level of second deciduous 
molars. 

  
(a) (b) 

Figure 4. Measures performed on the digital casts: (a) results of the section at the level of second 
deciduous molars, (b) section at the incisor level for OJ measurement. Legend: blue line, pretreat-
ment cast; red line, post-treatment cast. 

Figure 3. Digital models from intraoral impressions: (a) superimpositions of pretreatment models
(blue) and post-treatment models (brown), (b) section of upper arch at the level of second decidu-
ous molars.

Dent. J. 2024, 12, 96 4 of 9 
 

 

Patients were visited every two months to evaluate their comfort and compliance 
with the treatment that was monitored by asking both the patients and the parents if the 
appliance was worn. 

At the end of the rst year of treatment (T1), the patient was re-evaluated, and another 
impression was taken with the same intraoral scanner. The digital casts of T0 and T1 im-
pressions were elaborated with 3Shape OrthoAnalyzer software (version 1.9.3.2, 3Shape) 
and the superimposition (Figure 3) of the two casts was performed with the aim of obtain-
ing the following measures:  
• Upper intercanine distance: distance between the edge of the cusps of the deciduous 

canines; 
• Upper arch diameter (Figure 4a): distance between the mesio-palatal cusps of upper 

second deciduous molars; 
• Upper arch width: distance between upper interincisal point and the point of inter-

section between the straight line passing from the furthest point from the crown of 
the second deciduous molars and the perpendicular line passing from the interincisal 
point; 

• Overbite: distance between the uppermost vertically erupted middle incisor and the 
corresponding incisal edge of the opposite mandibular tooth; 

• Overjet (Figure 4b): distance between the most palatal point of the maxillary central 
incisors and the corresponding reference point on the vestibular surface of the man-
dibular incisor. 

  
(a) (b) 

Figure 3. Digital models from intraoral impressions: (a) superimpositions of pretreatment models 
(blue) and post-treatment models (brown), (b) section of upper arch at the level of second deciduous 
molars. 

  
(a) (b) 

Figure 4. Measures performed on the digital casts: (a) results of the section at the level of second 
deciduous molars, (b) section at the incisor level for OJ measurement. Legend: blue line, pretreat-
ment cast; red line, post-treatment cast. 

Figure 4. Measures performed on the digital casts: (a) results of the section at the level of second
deciduous molars, (b) section at the incisor level for OJ measurement. Legend: blue line, pretreatment
cast; red line, post-treatment cast.

Dent. J. 2024, 12, 96 4 of 9

At the end of the first year of treatment (T1), the patient was re-evaluated, and another
impression was taken with the same intraoral scanner. The digital casts of T0 and T1
impressions were elaborated with 3Shape OrthoAnalyzer software (version 1.9.3.2, 3Shape)
and the superimposition (Figure 3) of the two casts was performed with the aim of obtaining
the following measures:

• Upper intercanine distance: distance between the edge of the cusps of the decidu-
ous canines;

• Upper arch diameter (Figure 4a): distance between the mesio-palatal cusps of upper
second deciduous molars;

• Upper arch width: distance between upper interincisal point and the point of inter-
section between the straight line passing from the furthest point from the crown of
the second deciduous molars and the perpendicular line passing from the interin-
cisal point;

• Overbite: distance between the uppermost vertically erupted middle incisor and the
corresponding incisal edge of the opposite mandibular tooth;

• Overjet (Figure 4b): distance between the most palatal point of the maxillary cen-
tral incisors and the corresponding reference point on the vestibular surface of the
mandibular incisor.
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At the end of the first year of treatment (T1), the patient was re-evaluated, and another
impression was taken with the same intraoral scanner. The digital casts of T0 and T1
impressions were elaborated with 3Shape OrthoAnalyzer software (version 1.9.3.2, 3Shape)
and the superimposition (Figure 3) of the two casts was performed with the aim of obtaining
the following measures:

• Upper intercanine distance: distance between the edge of the cusps of the decidu-
ous canines;

• Upper arch diameter (Figure 4a): distance between the mesio-palatal cusps of upper
second deciduous molars;

• Upper arch width: distance between upper interincisal point and the point of inter-
section between the straight line passing from the furthest point from the crown of
the second deciduous molars and the perpendicular line passing from the interin-
cisal point;

• Overbite: distance between the uppermost vertically erupted middle incisor and the
corresponding incisal edge of the opposite mandibular tooth;

• Overjet (Figure 4b): distance between the most palatal point of the maxillary cen-
tral incisors and the corresponding reference point on the vestibular surface of the
mandibular incisor.
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first problem that should be corrected is maxillary transverse discrepancy 
[21], while secondary interventions should involve sagittal discrepancies’ 
correction, with an approach involving functional appliances [22].

Atypical swallowing is an alteration in the correct pattern of deglutition 
that usually occurs in the early stages of growth and evolves towards 
correct swallowing with tooth eruption [23]. In fact, infantile swallowing 
consists of moving the tip of the tongue forward. This type of swallowing 
can persist beyond the fourth year of life and can be considered an 
atypical mechanism, often associated with other anomalies such as 
anterior open bite (AOB) and increased overjet [6]. Tongue thrust can, 
therefore, be considered in two types of patients; namely, younger 
children, as a physiological stage of swallowing maturation, and patients 
of any age, due to predisposing factors such as increased overjet and 
anterior open bite, which facilitate the forward position of the tongue. 
Intercepting tongue thrust in the early years of life is surely easier than 
approaching the problem in later stages [24].

The null hypothesis of the study was partially rejected. In fact, the 
present study showed that after one year of treatment, the Froggy Mouth 
device caused a significant increase in the upper intercanine distance, 
the upper arch diameter and the upper arch width, whereas no effect 
was found on the parameters reflecting the relationship between the 
central upper and lower incisors (i.e., overjet and overbite). To date, 
no comprehensive studies have been conducted on the Froggy Mouth 
device and, to the best of our knowledge, only three studies have 
been published in the literature examining the effects of this device 
on orthodontic outcomes: two prospective studies and a case series. 
Di Vecchio and colleagues [18] tested the Froggy Mouth device on 370 
patients to evaluate its influence after 9–12 years of treatment. The study 
consisted of the collection of intraoral and extraoral photographs of the 
patients, impressions, orthopantomographies and lateral cephalograms, 
as well as clinical records and other information obtained through a 
questionnaire. According to the results obtained, the authors found that 
the appliance showed positive clinical results in resolving malocclusions 
in growing patients, including open bite, transverse palatal constriction, 
cross bite and deep bite. Froggy Mouth also helped to resolve other 
problems such as snoring, drooling, sleep apnoea and difficulty breathing 
through the nose. Extraoral photographs showed the change in the 
face, neck and shoulder position immediately after wearing the device, 
suggesting a direct correlation between the altered contraction of the 
perioral and masticatory musculature and the asymmetrical contraction of 
the cervical musculature, with implications for TMJ and posture. Manzini 
et al. [25] reported the clinical use of the Froggy Mouth appliance in 
a case series; however, no measurements or comparisons of clinical 
studies were performed.

A prospective study was also carried out by Quinzi and colleagues 
[26], who evaluated the effect of the functional device on atypical 
swallowing, assessing lip force and altered facial mimicry. The benefits 
of the appliance were evaluated in 40 children with atypical swallowing 
before and during 6 months of treatment. The study showed that after 
6 months of treatment, 82.5% of the subjects showed good compliance 
and all achieved a corrected swallowing pattern. Of these, 2 children 
(5% of the total sample) achieved early correction after only 3 months, 
5 children (12.5% of the total sample) after 4 months, 11 children (27.5% 
of the total sample) after 5 months and 15 children (37.5% of the total 
sample) after 6 months. In total, 17.5% of the total sample (7 children out 
of 40) did not adequately follow the recommended protocol and refused 
the device; thus, not achieving the expected result. In patients exhibiting 
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Table 1: Descriptive statistics of the variables assessed in the study. * Statistical significance was set for p < 0.05.

Group Time Mean SD Min Median Max SES Significance

Upper intercanine distance T0
T1

T1-T0

31.86
32.78

2.54
2.19

27.60
27.70

32.25
32.83

36.18
35.66

0.388 0.042 *

Upper arch diameter T0
T1

T1-T0

35.02
36.07

2.35
2.05

28.90
31.75

35.11
36.22

38.53
39.33

0.476 0.016 *

Upper arch width T0
T1

T1-T0

30.25
31.96

3.62
3.35

24.62
28.04

29.27
31.58

40.00
42.00

0.490 0.012 *

Overbite T0
T1

T1-T0

1.08
1.26

1.49
1.61

−1.66
−2.70

1.09
1.59

3.38
3.66

0.116 0.433

Overjet T0
T1

T1-T0

3.57
3.69

2.46
1.49

−2.16
0.42

4.05
3.42

7.43
7.40

0.048 0.769

Table 2. Pearson’s correlation coefficients (r) of the variations in the upper 
intercanine distance, upper arch diameter, and upper arch width.

Variables r

Δ Upper intercanine distance~Δ Upper arch diameter
Δ Upper intercanine distance~Δ Upper arch width
Δ Upper arch diameter~Δ Upper arch width

−0.0783
0.2382
−0.1578

Enrollment

Data analysis

n = 3 excluded from the study 
(change of orthopedic treatment)

End of the study –T0 (n = 16)
•		2nd digital impression

Baseline –T0 (n = 19)
•		1st digital impression
•		beginning of Froggy Mouth treatment

Figure 5. Flowchart of the study. Legend: n, number of patient

high compliance, treatment success was achieved in all cases. Clinical 
observations showed that most patients progressed in a steady manner 
throughout the observation period and eventually achieved the result. 
Therefore, the authors concluded by highlighting the short-term efficacy 
of this myofunctional appliance in the treatment of atypical swallowing, 
achieving the correction of facial mimics and labial incompetence with 
a significant improvement in lip strength.

The current research has mainly focused on the effectiveness of the 
Froggy Mouth device on the diameter of the maxillary arch and on the 

relationship between the incisors (overjet/overbite), whereas no direct 
evaluation was performed to test the effect on atypical swallowing. On 
the basis of these considerations, the results of the present study can be 
partially compared with those of the authors mentioned above. However, 
even Di Vecchio et al. [18] concluded that Froggy Mouth showed positive 
clinical results in resolving malocclusions in growing patients, such as 
transverse palatal constriction, but they also found an improvement in 
deep bite, whereas no effect on overbite and overjet was assessed in 
the present study. Conversely, Quinzi et al. [26] evaluated parameters 
directly related to atypical swallowing, but not to upper arch diameter 
and incisor ratio; thus, not allowing comparison with the current research. 
Certainly, atypical swallowing and tongue thrust can be adopted as criteria 
for using this orthopedic appliance, considering the fact that patient 
compliance is fundamental. The first phase of treatment can be faced 
with this appliance and then it can be continued with other compliance-
related appliances [27]. However, the biggest disadvantage of the Froggy 
Mouth appliance is probably the fact that it is a removable appliance; 
therefore, the results of the treatment depend on patients’ compliance. 
In the present study, a mean improvement in arch parameters was noted, 
but, surely, other variables should be considered for further research. 
The main limitation of this study is that it was a prospective protocol 
without a control group to compare with the experimental group. The 
lack of a control group with no treatment is justified by ethical reasons; 
however, it could be considered worthwhile to add an active comparison 
with other functional appliances. Additionally, it could be considered 
beneficial to add patients that only attend the dental setting without 
undergoing orthopedic treatment due to parental choice, to assess in 
an ethical way the natural growth versus orthopedic treatment results. 
Furthermore, only orthodontic parameters were assessed, without 
including the results of atypical swallowing and perioral muscle activity. 
The one-year follow-up could not be enough to evaluate long-term dental 
changes and potential relapse. Therefore, future randomized controlled 
trials should be performed to better clarify the effect of the Froggy Mouth 
device on both orthodontic malocclusion and atypical swallowing for 
longer durations of the studies and with active controls. Specifically, 
other populations and other clinical variables should be considered 
and comparisons of this treatment protocol with other devices and with 
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logopedic therapy, alone or in combination, should be considered [4,28]. 
Additionally, the correlation between sleeping disorders and anterior 
open bite, together with myofunctional treatments, should be furtherly 
explored [29]. Patients’ perceptions dur ing therapy and the feasibility 
of use of the appliance could be further evaluated. Considerations on 
adult patients should be performed, suggesting the use of the Froggy 
Mouth appliance in light of the fact that tongue thrust can cause severe 
open bite even in patients with post-orthodontic retention appliances 
like fixed multibraided retainers [30].

5. Conclusions
The clinical protocol based on the use of the Froggy Mouth appears to 
be effective in atypical swallowing patients for improving upper arch 
diameters, including upper intercanine distance, upper arch diameter and 
upper arch width, while no significant changes were found for overbite 
and overjet measurements. Further scientific studies with the addition 
of control groups are needed to support these early results and explore 
other clinical variables.
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CONTINUING PROFESSIONAL DEVELOPMENT QUESTIONNAIRE
– ARTICLE 2
EFFECTS OF FROGGY MOUTH APPLIANCE IN PEDIATRIC PATIENTS WITH ATYPICAL SWALLOWING:  
A PROSPECTIVE STUDY

6. What is atypical swallowing?
 a. A different pattern of swallowing in which the tongue is positioned 

between the dental arches during this process, or sometimes 
there is an improper vestibular thrust against the upper frontal 
teeth.

 b. A normal pattern of swallowing in which the tongue is positioned 
between the dental arches during this process.

 c. Process of swallowing which is represented by the positioning 
of the tip of the tongue on the incisive papilla with contact of the 
dental arches.

 d. A different pattern of swallowing in which the cheeks are pulled 
inwards during this process, or sometimes there is a normal 
vestibular thrust against the upper frontal teeth.

7. One of the latest devices, the Froggy Mouth (FM) designed to treat 
atypical swallowing, consists of which of the following?

 a. a. A medium-sized removable device made of durable elastic 
that is placed between the lips and inhibits both sucking and 
swallowing, and stimulates lip contraction to keep the device 
stable.

 b. A small removable device made of thermoplastic material that is 
placed between the lips and inhibits both sucking and swallowing, 
and stimulates lip contraction to keep the device stable.

 c. A small fixed device made of thermoplastic material that is placed 
between the lips and inhibits both sucking and swallowing, and 
stimulates lip contraction to keep the device stable.

 d. A small removable device made of thermoplastic material that 
is placed on the insides of each cheek and inhibits both sucking 
and swallowing, and stimulates tongue contraction to keep the 
device stable.

8. In terms of general orthopaedic treatment to treat skeletal discrepancies, 
which interventions take precedence?

 a. The first problem that should be corrected is maxillary transverse 
discrepancy, while secondary interventions should involve sagittal 
discrepancies’ correction, with an approach involving functional 
appliances.

 b. The first problem that should involve sagittal discrepancies’ 
correction while secondary interventions should be to correct 
maxillary transverse discrepancy

 c. The first problem that should involve sagittal discrepancies’ 
correction while secondary interventions should be to correct 
mandibular transverse discrepancy.

 d. The first problem that should involve orbital discrepancies’ 
correction while secondary interventions should be to correct 
maxillary transverse discrepancy

9. What did the evaluation of the Froggy Mouth appliance find?
 a. After 3 months of treatment, 82.5% of the subjects showed good 

compliance and all achieved a corrected swallowing pattern.
 b. After 6 months of treatment, 82.5% of the subjects showed good 

compliance and all achieved a corrected swallowing pattern.
 c. After 6 months of treatment, 59.5% of the subjects showed good 

compliance and all achieved a corrected swallowing pattern 
Patient smoking habits, patient dexterity or brushing duration.

 d. After 6 months of treatment, all subjects showed good compliance 
and all achieved a corrected swallowing pattern.

10. What is the biggest disadvantage of the Froggy Mouth appliance?
 a. It is a non-removable appliance; therefore, the results of the 

treatment depend on patients’ frequency of visits to the clinician.
 b. It is a removable appliance; therefore, the device can break easily.
 c. It is a removable appliance; therefore, the results of the treatment 

depend on patients’ compliance.
 d. It is a fixed appliance; therefore, the chances of decay are high.
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ABSTRACT: 
Vitamins play a vital role in human health, particularly in the development 
and maintenance of oral health in children. These nutrients are broadly 
categorized into fat-soluble and water-soluble types, crucial for children’s 
well-being. The objective of this study is to investigate the impact of 
vitamin deficiencies on the oral health of children, focusing on how these 
deficiencies contribute to various oral health issues and determining 
the relationship between specific vitamin shortages and oral diseases. 
Findings indicate that shortages in vitamins A and D lead to enamel 
issues and a higher susceptibility to dental diseases, vitamin E assists 
in treating oral mucositis, and vitamin K is essential for blood clotting in 
dental surgeries. Deficits in B-complex and vitamin C result in enamel 
hypomineralization and soft tissue ailments, including aphthous stomatitis 
and gingival petechiae. Additionally, a lack of vitamin B7 compromises 
the immune response, increasing oral candidiasis risk. Therefore, vitamin 
deficiencies markedly affect children’s oral health, highlighting the need 
for joint efforts between dental professionals and caregivers for effective 
pediatric care. Addressing vitamin deficiencies through supplementation 
and tailored dental care emphasizes the significance of nutritional health 
in children’s overall and dental well-being, advocating for a collaborative 
approach to achieve optimal health outcomes.

Keywords: children; hypoplastic teeth; oral manifestations; vitamin 
deficiencies; dental health; nutritional education

1. INTRODUCTION
Vitamins, diverse in chemical composition and essential for the proper 
functioning of living beings, are indispensable organic compounds 
found in a variety of foods. These substances, not synthesized internally, 
serve as pivotal biocatalysts in human nutrition, facilitating numerous 
physiological processes and being fundamental for the optimal growth 
and development of children. They hold significant value in the prophylaxis 
and treatment of a range of diseases, infections, and certain cancers, as 
well as in the nutritional enhancement and stabilization of food items, 

alongside their role as antioxidants [1–3]. Vitamins are categorized based 
on their solubility into two groups: fat-soluble vitamins (A, D, E, K), which 
are crucial for cell membrane fluidity, and water-soluble vitamins (Bgroup
vitamins and vitamin C), which are essential for enzyme activation [4–7] 
(Figure 1). While an overdose of vitamins might lead to hypervitaminosis, 
a condition associated with various health issues, a lack of vitamins, or 
avitaminosis, poses a more frequent threat [1–7]. Insufficient vitamin 
intake can impair several bodily functions, resulting in conditions such 
as night blindness, clotting problems, and bone diseases like rickets and
osteomalacia, as well as deterioration of nerve and muscle health [3,8]. 
These insufficiencies also compromise the dental health of children, 
evident through changes in both hard and soft oral tissues, manifesting 
as enamel defects, cheilitis, glossitis, and gingivitis [9,10]. Often, these 
oral signs in children stem from extended periods of vitamin scarcity. 
The role of vitamins is paramount across all life stages, particularly in 
childhood nutrition, to foster the establishment of sound dietary habits 
influenced by familial or community nutritional practices [3,11]. The Croatian 
Pediatric Society, as well as international health organizations, including 
the World Health Organization (WHO) and the Centers for Disease Control 
and Prevention (CDC), underscore the criticality of averting vitamin 
and mineral shortages from infancy to early childhood, advocating for 
enhanced vitamin consumption during these crucial phases [12–14]. 
Contemporary lifestyles, coupled with dietary preferences such as 
veganism and vegetarianism, frequently result in vitamin inadequacies. 
Highlighting straightforward strategies for a nutritious and balanced diet 
is essential to circumvent these deficiencies [3,8,11].

Purpose of the Study
The purpose of this manuscript is to explore the current understanding 
of the oral manifestations of vitamin deficiencies in children.

2. MATERIALS AND METHODS
In conducting this review, we employed a systematic approach to 
data collection to ensure a comprehensive examination of the current 
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literature on the oral manifestations of vitamin deficiencies in children. 
The literature search was methodically performed using the PubMed 
database, targeting publications between the years 2000 and 2024. 
This timeframe was chosen to focus on the most recent and relevant 
studies, reflecting contemporary research findings and professional 
guidelines. Inclusion criteria were: (1) studies that explicitly explore 
the relationship between vitamin deficiencies and oral health issues in 
children, including research on oral symptoms (such as enamel defects, 
cheilitis, glossitis, and gingivitis) attributable to vitamin insufficiency; 
(2) articles providing statistical analyses of the prevalence, risk factors, 
and outcomes of vitamin deficiencies affecting pediatric oral health; (3) 
professional advisories and guidelines from recognized bodies that offer
insights into best practices for diagnosing and managing vitamin-related 
oral health issues in children; and (4) research focusing on pediatric cases 
and hypoplastic teeth associated with vitamin deficiencies. Exclusion 
criteria were: (1) publications dated before the year 2000, to ensure the 
relevance and recency of the data included in our review; (2) studies 
not specifically addressing pediatric populations or not focusing on 
oral health outcomes related to vitamin deficiencies; (3) articles lacking 
empirical evidence or statistical analysis supporting their findings; (4) 
non-peer-reviewed literature, to maintain the scientific rigor and reliability 
of the information reviewed.

Our selection process was geared towards peer-reviewed articles, 
including original research papers, systematic reviews, meta-analyses, 
and professional guidelines. The aim was to encompass a wide range 
of high-quality evidence, ensuring a thorough understanding of the 
topic at hand.

3. FAT-SOLUBLE VITAMINS
Vitamins A, D, E, and K form a group of fat-soluble vitamins, each 
endowed with distinct attributes crucial for maintaining an individual’s 
health. These vitamins participate in intricate processes of assimilation, 
metabolic transformation, and systemic distribution, safeguarding cellular 
integrity and bolstering organ function. Their mechanisms of action include 
improving cell membrane fluidity and facilitating transport, as well as 
engaging in oxidation–reduction (redox) reactions. Upon consumption 
and metabolic processing, these vitamins are retained within the body’s 
reserves for future utilization. Their primary sources include a diverse 
array of fruits, vegetables, nuts, and animal products, distinguished 
by their ability to dissolve in fats and oils rather than water, a property 
known as lipophilicity [1,2,4,5]. The requisite daily intake of these 
vitamins is contingent upon a child’s age, highlighting the significance 
of adhering to dietary recommendations to prevent deficiencies. Vitamin 
dosage is quantified in International Units (IU), reflecting the amount 
of a substance with biological efficacy. Higher dosages are denoted 
in micrograms (μg) or milligrams (mg), underscoring the necessity of 
following dietary guidelines to safeguard the health and development 
of children [5,15] (Table 1).

3.1. Vitamin A
Vitamin A, comprising retinoids, is available in two primary forms: 
preformed vitamin A (including retinol, retinaldehyde, and retinoic acid) 
and provitamin A (carotenoids) [17]. This vitamin group, featuring retinol 
and beta-carotene, is naturally present in animal sources like fish liver 
oil, milk, dairy, egg yolk, and a range of yellow and green fruits and 
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Figure 1. Vitamin classification by solubility and properties (an original scheme reproduced from Hugar et al. [1] and Mataix [2].

PAGE 20 OHASA JOURNAL



RESEARCH

vegetables [18]. Retinol is imperative for rhodopsin production, aiding 
vision in low light, and is essential for immune function, skin and bone 
health, and growth [19]. Retinoic acid, another form of vitamin A, plays 
a crucial role in immune defense and tolerance in the intestines via its 
interaction with nuclear receptor RAR and kinase signaling pathways, 
and it is vital for every phase of wound healing, promoting tissue and 
fibroblast growth, angiogenesis, collagen synthesis, and more [20,21]. 
Both topical and systemic vitamin A supplementation has been shown 
to augment collagen deposition in the skin [19]. It also supports the 
development of the ectoderm in fetuses and is crucial for fetal growth [15].

Oral Manifestations of Vitamin A Deficiency
Vitamin A deficiency (VAD) is predominantly observed in infants and 
preschoolaged children, attributed to low retinol stores at birth and 
increased nutritional needs during rapid growth periods. VAD is linked 
to significant child and maternal mortality in developing regions, 
affecting approximately 1–2.5 million individuals annually [22,23]. 
Children suffering from VAD may exhibit symptoms like night blindness, 
keratomalacia, xerophthalmia, Bitot spots, and follicular hyperkeratosis, 
along with increased susceptibility to infections and nail fragility [18]. Oral 
complications from VAD include oral keratotic changes and disorders 
of mucosal keratinization, as well as enamel and dentin anomalies, 
leading to an increased risk of dental caries, enamel hypoplasia, and 
periodontitis (Figure 2).

mcg = micrograms; RAE = retinol activity equivalents; IU = international units; mg = milligrams.

Table 1. Suggested daily intake of fat-soluble vitamins during developmental stages (an original scheme reproduced from Office of Dietary Supplements—National 
Institutes of Health [16]).

Vitamin

Life Stage

Birth–
6 Months 7–12 Months 1–3 Years 4–8 Years 9–13 Years

Teen Males
14–18 Years

Teen Females
14–18 Years

Vitamin A (mcg RAE) 400 500 300 400 600 900 700

Vitamin D (mcg/IU) 10 / 400 10 / 400 15 / 600 15 / 600 15 / 600 15 / 600 15 / 600

Vitamin E (mg) 4 5 6 7 11 15 15

Vitamin K (mcg) 2 2.5 30 55 60 75 75
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supplementation has been shown to augment collagen deposition in the skin [19]. It also
supports the development of the ectoderm in fetuses and is crucial for fetal growth [15].

Oral Manifestations of Vitamin A Deficiency

Vitamin A deficiency (VAD) is predominantly observed in infants and preschool-
aged children, attributed to low retinol stores at birth and increased nutritional needs
during rapid growth periods. VAD is linked to significant child and maternal mortality
in developing regions, affecting approximately 1–2.5 million individuals annually [22,23].
Children suffering from VAD may exhibit symptoms like night blindness, keratomalacia,
xerophthalmia, Bitot spots, and follicular hyperkeratosis, along with increased susceptibility
to infections and nail fragility [18]. Oral complications from VAD include oral keratotic
changes and disorders of mucosal keratinization, as well as enamel and dentin anomalies,
leading to an increased risk of dental caries, enamel hypoplasia, and periodontitis (Figure 2).

Dent. J. 2024, 12, x FOR PEER REVIEW 4 of 20 
 

 

light, and is essential for immune function, skin and bone health, and growth [19]. Retin-
oic acid, another form of vitamin A, plays a crucial role in immune defense and tolerance 
in the intestines via its interaction with nuclear receptor RAR and kinase signaling path-
ways, and it is vital for every phase of wound healing, promoting tissue and fibroblast 
growth, angiogenesis, collagen synthesis, and more [20,21]. Both topical and systemic vit-
amin A supplementation has been shown to augment collagen deposition in the skin [19]. 
It also supports the development of the ectoderm in fetuses and is crucial for fetal growth 
[15]. 

Oral Manifestations of Vitamin A Deficiency 
Vitamin A deficiency (VAD) is predominantly observed in infants and preschool-

aged children, attributed to low retinol stores at birth and increased nutritional needs dur-
ing rapid growth periods. VAD is linked to significant child and maternal mortality in 
developing regions, affecting approximately 1–2.5 million individuals annually [22,23]. 
Children suffering from VAD may exhibit symptoms like night blindness, keratomalacia, 
xerophthalmia, Bitot spots, and follicular hyperkeratosis, along with increased suscepti-
bility to infections and nail fragility [18]. Oral complications from VAD include oral kera-
totic changes and disorders of mucosal keratinization, as well as enamel and dentin anom-
alies, leading to an increased risk of dental caries, enamel hypoplasia, and periodontitis 
(Figure 2). 

 
Figure 2. A white keratotic lesion extended along the sublingual mucosa and the lateral edge and 
ventral part of the tongue, which can also be seen as individual foci on the gingiva. The peculiarity 
of these white lesions is that they cannot be scraped off. Hypovitaminosis A is a common cause of 
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Mravak-Stipetić). 

Enamel damage, or amelogenesis imperfecta, can result in hypoplasia or opacity, 
raising the risk for early childhood caries due to compromised enamel integrity. Addi-
tionally, dentin defects may show abnormal calcifications and alterations in the dental 
pulp’s structure [21,24–26]. Less frequently, VAD can lead to fungal oral infections, char-
acterized by white, soft plaques on the tongue and oral mucosa, complicating feeding and 
swallowing [27]. While VAD is a significant concern in regions with rice-based diets, like 
Southeast Asia and Africa, Croatia does not require routine vitamin A supplementation 
for healthy children, except for those with fat absorption difficulties. A diet rich in fruits 
and vegetables can ensure adequate vitamin A intake, with vegan diets providing suffi-
cient levels through carotenoids in orange and yellow produce [28]. 

Figure 2. A white keratotic lesion extended along the sublingual mucosa and the lateral edge and
ventral part of the tongue, which can also be seen as individual foci on the gingiva. The peculiarity
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of oral keratotic changes and disorders of mucosal keratinization (Courtesy of Prof. Dr. Marinka
Mravak-Stipetić).

Enamel damage, or amelogenesis imperfecta, can result in hypoplasia or opacity,
raising the risk for early childhood caries due to compromised enamel integrity. Addi-
tionally, dentin defects may show abnormal calcifications and alterations in the dental
pulp’s structure [21,24–26]. Less frequently, VAD can lead to fungal oral infections, charac-
terized by white, soft plaques on the tongue and oral mucosa, complicating feeding and
swallowing [27]. While VAD is a significant concern in regions with rice-based diets, like
Southeast Asia and Africa, Croatia does not require routine vitamin A supplementation for
healthy children, except for those with fat absorption difficulties. A diet rich in fruits and
vegetables can ensure adequate vitamin A intake, with vegan diets providing sufficient
levels through carotenoids in orange and yellow produce [28].

3.2. Vitamin D

Vitamin D, a steroid hormone, includes two primary forms beneficial for humans:
cholecalciferol (vitamin D3) and ergocalciferol (vitamin D2), synthesized in the skin under
sunlight exposure [29]. This vitamin is essential for regulating the balance of calcium and
phosphorus in the bloodstream, facilitating their absorption in the intestines and reabsorp-
tion in the kidneys [30,31]. Its widespread presence of receptors across various cell types

Figure 2. A white keratotic lesion extended along the sublingual mucosa and the 
lateral edge and ventral part of the tongue, which can also be seen as individual 
foci on the gingiva. The peculiarity of these white lesions is that they cannot be 
scraped off. Hypovitaminosis A is a common cause of oral keratotic changes and 
disorders of mucosal keratinization (Courtesy of Prof. Dr. Marinka Mravak-Stipetić).

Enamel damage, or amelogenesis imperfecta, can result in hypoplasia 
or opacity, raising the risk for early childhood caries due to compromised 
enamel integrity. Additionally, dentin defects may show abnormal 
calcifications and alterations in the dental pulp’s structure [21,24–26]. 
Less frequently, VAD can lead to fungal oral infections, characterized by 
white, soft plaques on the tongue and oral mucosa, complicating feeding 
and swallowing [27]. While VAD is a significant concern in regions with 
rice-based diets, like Southeast Asia and Africa, Croatia does not require 
routine vitamin A supplementation for healthy children, except for those 
with fat absorption difficulties. A diet rich in fruits and vegetables can 
ensure adequate vitamin A intake, with vegan diets providing sufficient 
levels through carotenoids in orange and yellow produce [28].

3.2. Vitamin D
Vitamin D, a steroid hormone, includes two primary forms beneficial for 
humans: cholecalciferol (vitamin D3) and ergocalciferol (vitamin  D2), 
synthesized in the skin under sunlight exposure [29]. This vitamin is 
essential for regulating the balance of calcium and phosphorus in the 
bloodstream, facilitating their absorption in the intestines and reabsorption 
in the kidneys [30,31]. Its widespread presence of receptors across 
various cell types has spurred research into its potential links with 
numerous diseases [32]. Vitamin D is particularly known for promoting 
immune tolerance through its action on dendritic cells, encouraging 
the development of regulatory T cells [20]. It plays a pivotal role in 
maintaining the health of the neuromuscular, skeletal, dermal, and 
cardiovascular systems [33]. Furthermore, vitamin D is recognized for its 
tumor-suppressing, anti-inflammatory, and antibacterial capabilities, along 
with its contribution to calcium absorption and bone remodeling [34,35]. 
Children primarily obtain vitamin D from sources like fish oil, egg yolk, 
vitamin-fortified margarine, and vitamin-enriched baby foods [15,18,36].

Oral Manifestations of Vitamin D Deficiency
Awareness around Vitamin D deficiency (VDD) has grown significantly 
due to its widespread occurrence [37], raising concerns particularly in 
pediatric health, as highlighted by Aguiar et al. [38]. VDD is notably severe 
in infants, stemming from low levels in both maternal and cow’s milk. In 
older children, deficiencies often result from inadequate dietary choices, 
with chronic shortages seen in those following vegan diets. The primary 
consequence of VDD is impaired bone mineralization, manifesting as 
rickets in young children or osteomalacia in adolescents. Oral impacts of 
this deficiency include a form of amelogenesis imperfecta during tooth 
development, alterations in dentin leading to dentogenesis imperfecta, 
and ectodermal dysplasia. VDD can also trigger decreased bone mineral 
density, leading to jawbone resorption [15,21] (Figure 3)
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Amelogenesis imperfecta, affecting enamel, can be linked to deficiencies 
in vitamins A and D or genetic factors, presenting as discoloration and 
structural alterations. Enamel hypoplasia, characterized by white or 
yellow-brown spots, primarily affects primary teeth and can lead to defects 
in permanent successors. This condition not only alters appearance but 
also increases sensitivity and caries risk [39]. Ectodermal dysplasia in 
the oral cavity is identified by the presence of fewer teeth of irregular 
shapes (cone-shaped), resulting in smaller teeth and potentially leading to 
asymmetrical alveolar ridge development. These cone-shaped teeth are 
often hypoplastic [40]. Vitamin D supplementation is globally recognized 
for its role in preventing rickets during infancy. The developmental stages 
of fetal teeth are vitamin D-dependent, suggesting the maternal vitamin D 
status during pregnancy influences tooth mineralization [41]. While 
earlier studies found no connection between vitamin D and cariogenic 
activity [42,43], recent research suggests that vitamin D supplementation 
can prevent the onset and progression of dental caries, recommending 
its use in children at risk of severe early-childhood caries [44,45]. High-
dose vitamin D supplementation during pregnancy has been associated 
with a reduced risk of enamel defects in newborns [45], underscoring 
its preventative role against enamel deficiency. Vitamin D also plays a 
crucial role in the immune system, with optimal levels linked to lower 
chances of dental caries [46,47]. However, research findings have been 
mixed regarding this association [48,49]. Adequate vitamin D intake can 
mitigate gingivitis risks or reduce bacteria in gingival inflammation, thanks 
to its immunosuppressive and antiinflammatory properties, which are 
important for preventing infections in the oral cavity and initiating cell 
apoptosis. Vitamin D influences the immune system by inducing human 
cathelicidin (LL-37) in oral epithelial cells, which has antimicrobial and 
antiendotoxin activities. Children with high caries activity show low 
concentrations of LL-37, emphasizing its role as a “guardian of the oral 
cavity” and its importance in oral health [50–54]. Maternal vitamin D 
deficiency is linked to increased DMFT scores in children aged 12–35 
months [55]. Vitamin D’s effects on bone metabolism and its potential 
anti-inflammatory properties make it beneficial in treating periodontitis 
and enhancing postoperative wound healing following periodontal 
surgery. It acts as a potent signaling agent for alveolar bone resorption 
and is associated with lower levels of pro-inflammatory markers [56–58]. 
Given the myriad issues stemming from VDD in children, it has emerged 
as a public health priority, especially in developed nations. The current 
lifestyle and rising obesity rates among children exacerbate the risk of 
vitamin D deficiency. Prophylactic vitamin D3 doses range from 400 IU/
day to 1000 IU/day for infants, as per European and American guidelines, 
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has spurred research into its potential links with numerous diseases [32]. Vitamin D is
particularly known for promoting immune tolerance through its action on dendritic cells,
encouraging the development of regulatory T cells [20]. It plays a pivotal role in main-
taining the health of the neuromuscular, skeletal, dermal, and cardiovascular systems [33].
Furthermore, vitamin D is recognized for its tumor-suppressing, anti-inflammatory, and
antibacterial capabilities, along with its contribution to calcium absorption and bone re-
modeling [34,35]. Children primarily obtain vitamin D from sources like fish oil, egg yolk,
vitamin-fortified margarine, and vitamin-enriched baby foods [15,18,36].

Oral Manifestations of Vitamin D Deficiency

Awareness around Vitamin D deficiency (VDD) has grown significantly due to its
widespread occurrence [37], raising concerns particularly in pediatric health, as highlighted
by Aguiar et al. [38]. VDD is notably severe in infants, stemming from low levels in both
maternal and cow’s milk. In older children, deficiencies often result from inadequate
dietary choices, with chronic shortages seen in those following vegan diets. The primary
consequence of VDD is impaired bone mineralization, manifesting as rickets in young
children or osteomalacia in adolescents. Oral impacts of this deficiency include a form
of amelogenesis imperfecta during tooth development, alterations in dentin leading to
dentogenesis imperfecta, and ectodermal dysplasia. VDD can also trigger decreased bone
mineral density, leading to jawbone resorption [15,21] (Figure 3).
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Figure 3. Image shows a decrease in bone mineral density in the mandible, particularly along the
mandibular canal and an increase in alveolar porosity due to Vitamin D deficiency (Courtesy of Prof.
Dr. Marinka Mravak-Stipetić).

Amelogenesis imperfecta, affecting enamel, can be linked to deficiencies in vitamins
A and D or genetic factors, presenting as discoloration and structural alterations. Enamel
hypoplasia, characterized by white or yellow-brown spots, primarily affects primary teeth
and can lead to defects in permanent successors. This condition not only alters appearance
but also increases sensitivity and caries risk [39]. Ectodermal dysplasia in the oral cavity
is identified by the presence of fewer teeth of irregular shapes (cone-shaped), resulting in
smaller teeth and potentially leading to asymmetrical alveolar ridge development. These
cone-shaped teeth are often hypoplastic [40]. Vitamin D supplementation is globally
recognized for its role in preventing rickets during infancy. The developmental stages
of fetal teeth are vitamin D-dependent, suggesting the maternal vitamin D status during
pregnancy influences tooth mineralization [41]. While earlier studies found no connection
between vitamin D and cariogenic activity [42,43], recent research suggests that vitamin D
supplementation can prevent the onset and progression of dental caries, recommending
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tered immediately after birth and continued through the third month of life, especially for 
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bleeding (VKDB), a largely preventable condition that has resulted in fatalities, particu-
larly in cases of home births and parental refusal of vitamin K prophylaxis [71]. Zellweger 
spectrum disorders (ZSDs), which involve a disruption in peroxisome biogenesis, leading 

Figure 4. Mucositis and xerostomia in a patient undergoing radiotherapy after surgery of oropharyn-
geal cancer. Ulcerated and inflamed areas of the oral mucosa can be seen along with thick mucous
saliva and white plaque deposits on the mucosa due to lack of serous saliva and washing of mucosa
(Courtesy of Prof. Dr. Marinka Mravak-Stipetić).

3.4. Vitamin K

Vitamin K is indispensable for numerous blood coagulation pathways, with K1 (phyl-
loquinone) and K2 (menaquinone) being crucial for human health [67,68]. Vitamin K1 is
produced by intestinal bacteria, while a well-rounded diet ensures a sufficient intake of
vitamin K2 [69]. However, the use of antibiotics can disrupt the balance of this essential
nutrient [70]. Foods rich in vitamin K1 include liver and green vegetables, while vitamin
K2 is found in dairy products [15,18,65].

Oral Manifestations of Vitamin K Deficiency

At birth, newborns exhibit low levels of vitamin K due to the limited ability of this vi-
tamin to cross the placenta. Vitamin K is vital for the synthesis of blood clotting factors, and
its deficiency may result in neonatal hemorrhagic disease. This condition is characterized
by sudden and potentially life-threatening bleeding in various parts of the body, including
the brain, skin, and digestive tract, which could have severe or even fatal neurological
consequences [71]. To mitigate this risk, vitamin K supplementation is administered imme-
diately after birth and continued through the third month of life, especially for exclusively
breastfed infants, due to the low levels of vitamin K in breast milk [28]. Surveillance
efforts and educational campaigns are essential to prevent vitamin K deficiency bleeding
(VKDB), a largely preventable condition that has resulted in fatalities, particularly in cases
of home births and parental refusal of vitamin K prophylaxis [71]. Zellweger spectrum
disorders (ZSDs), which involve a disruption in peroxisome biogenesis, leading to various
metabolic issues, also highlight the potential complications of vitamin K deficiency, such
as hepatic dysfunction and coagulopathy, often presenting as bleeding complications in
affected patients (Figure 5).

These issues can be partially alleviated through oral or IV vitamin K supplementation,
which improves overall vitamin K status and blood clotting capabilities [72,73]. Individuals
with cystic fibrosis or those undergoing anticoagulant therapy are at increased risk for
vitamin K deficiency, affecting coagulation and elevating the risk of bleeding during dental
procedures. This underscores the importance of careful management and supplementation
in these populations [74,75]. Furthermore, dietary supplements combining vitamins K1
and D3 are marketed for their synergistic effects on bone health and the development of

Figure 3. Image shows a decrease in bone mineral density in the mandible, 
particularly along the mandibular canal and an increase in alveolar porosity due 
to Vitamin D deficiency (Courtesy of Prof. Dr. Marinka Mravak-Stipeti´c).

Figure 4. Mucositis and xerostomia in a patient undergoing radiotherapy after 
surgery of oropharyngeal cancer. Ulcerated and inflamed areas of the oral mucosa 
can be seen along with thick mucous saliva and white plaque deposits on the 
mucosa due to lack of serous saliva and washing of mucosa (Courtesy of Prof. 
Dr. Marinka Mravak-Stipeti´c).

emphasizing the need for supplementation throughout the first year of 
life [30]. Later, dietary sources rich in vitamin D should be encouraged, 
although consensus on adolescent vitamin D requirements remains 
elusive [32]. Special attention is warranted for children at higher risk 
of deficiency, including those with dark skin, obesity, limited outdoor 
activity, and certain health conditions, necessitating periodic vitamin D 
level monitoring [28,59].

3.3. Vitamin E
Vitamin E, encompassing tocopherols and tocotrienols, is classified into 
four chemical variants: alpha, beta, gamma, and delta. Alpha-tocopherol 
stands out as the most crucial for human health, being the primary form 
metabolized by the liver, whereas other tocopherols and tocotrienols 
are largely excreted [60–62]. Its predominant role is serving as an 
antioxidant, vital in conditions of heightened metabolic demand, and 
it also exhibits anti-inflammatory properties while stimulating naïve T 
cells [20]. Tocopherols are primarily found in vegetable oils from cereal 
germs, green leafy vegetables, avocados, legumes, and nuts [15,36,63].

Oral Manifestations of Vitamin E Deficiency
Owing to its broad distribution in numerous widely consumed foods, 
vitamin E deficiency is uncommon in the general and developed 
world populations, with only milder forms observed in South Asian 
regions  [63–65]. The groups most at risk include preterm infants, 
children, and pregnant women, largely due to inadequate fat absorption 
or metabolic issues [63,65]. During pregnancy, only minimal amounts of 
vitamin E are transferred through the placenta, resulting in newborns with 
low vitamin E stores. A severe shortage can lead to neurodegenerative 
disorders such as ataxia and myopathy, affecting peripheral and motor 
nerves and the skeletal system [66]. Additionally, it may compromise 
immune function and trigger hemolytic anemia [64]. In the context of 
oral health, vitamin E has demonstrated effectiveness in managing oral 
mucositis, a condition particularly prevalent among children and adults 
undergoing cancer chemoradiotherapy (Figure 4). This condition involves 
painful ulcerations in the mouth that can significantly hinder feeding. 
Vitamin E, used either singly or alongside vitamin A, has been employed 
as a therapeutic agent [26,67]. While its impact on periodontal health 
may not be as pronounced as other vitamins, vitamin E is acknowledged 
for its capacity to modulate inflammation within the oral cavity, offering 
a beneficial effect in managing oral health conditions [63,65].
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3.4. Vitamin K
Vitamin K is indispensable for numerous blood coagulation pathways, 
with K1 (phylloquinone) and K2 (menaquinone) being crucial for human 
health [67,68]. Vitamin K1 is produced by intestinal bacteria, while a well-
rounded diet ensures a sufficient intake of vitamin K2 [69]. However, the 
use of antibiotics can disrupt the balance of this essential nutrient [70]. 
Foods rich in vitamin K1 include liver and green vegetables, while vitamin
K2 is found in dairy products [15,18,65].

Oral Manifestations of Vitamin K Deficiency
At birth, newborns exhibit low levels of vitamin K due to the limited ability 
of this vitamin to cross the placenta. Vitamin K is vital for the synthesis 
of blood clotting factors, and its deficiency may result in neonatal 
hemorrhagic disease. This condition is characterized by sudden and 
potentially life-threatening bleeding in various parts of the body, including
the brain, skin, and digestive tract, which could have severe or even 
fatal neurological consequences [71]. To mitigate this risk, vitamin K 
supplementation is administered immediately after birth and continued 
through the third month of life, especially for exclusively breastfed 
infants, due to the low levels of vitamin K in breast milk [28]. Surveillance 
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a robust skeletal system in children, underscoring the broad utility and significance of
vitamin K in human nutrition and health [28].
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4. Water-Soluble Vitamins

Water-soluble vitamins encompass the B-complex group (vitamins B1, B2, B3, B5,
B6, B7, or vitamin H, B9, and B12) along with vitamin C, all of which play pivotal roles
in human health [2,6]. These vitamins are readily absorbed through the intestines and
are sourced from a diverse array of foods, including fruits, vegetables, dairy products,
legumes, meats, eggs, and cereals. The occurrence of a complete deficiency in all water-
soluble vitamins is uncommon but may be seen in specific populations such as alcoholics,
individuals with malabsorption syndromes, those adhering to a vegan diet without proper
supplementation, and in cases of malnutrition [6,7]. The recommended daily intake of these
essential nutrients tends to increase with age and is quantified in micrograms (mcg) and
milligrams (mg), underscoring the importance of a balanced diet in maintaining optimal
levels of these vitamins (Table 2).

Table 2. Suggested daily intake of water-soluble vitamins during developmental stages (an original
scheme reproduced from Office of Dietary Supplements—National Institutes of Health [16]).

Vitamin

Life Stage

Birth–
6 Months 7–12 Months 1–3 Years 4–8 Years 9–13 Years Teen Males

14–18 Years
Teen Females
14–18 Years

Vitamin B1 (mg) 0.2 0.3 0.5 0.6 0.9 1.2 1
Vitamin B2 (mg) 0.3 0.4 0.5 0.6 0.9 1.3 1

Vitamin B3 (mg NE) 2 ** 4 6 8 12 16 14
Vitamin B5 (mg) 1.7 1.8 2 3 4 5 5
Vitamin B6 (mg) 0.1 0.3 0.5 0.6 1 1.3 1.2

Vitamin B7/H (mcg) 5 6 8 12 20 25 25
Vitamin B9 (mcg DFE) 65 80 150 200 300 400 400

Vitamin B12 (mcg) 0.4 0.5 0.9 1.2 1.8 2.4 2.4
Vitamin C (mg) 40 50 15 25 45 75 65

mg = milligrams; NE = niacin equivalents; mcg = micrograms; DFE = dietary folate equivalents. ** only mg
without NE.

Figure 5. Submucosal bleeding manifesting as a sublingual hematoma in patients 
with a blood coagulation disorder due to vitamin K deficiency (Courtesy of Prof. 
Dr. Marinka Mravak-Stipeti´c).

efforts and educational campaigns are essential to prevent vitamin K 
deficiency bleeding (VKDB), a largely preventable condition that has 
resulted in fatalities, particularly in cases of home births and parental 
refusal of vitamin  K prophylaxis [71]. Zellweger spectrum disorders 
(ZSDs), which involve a disruption in peroxisome biogenesis, leading 
to various metabolic issues, also highlight the potential complications 
of vitamin K deficiency, such as hepatic dysfunction and coagulopathy, 
often presenting as bleeding complications in affected patients (Figure 5).

These issues can be partially alleviated through oral or IV vitamin K 
supplementation, which improves overall vitamin K status and blood clotting 
capabilities [72,73]. Individuals with cystic fibrosis or those undergoing 
anticoagulant therapy are at increased risk for vitamin K deficiency, 
affecting coagulation and elevating the risk of bleeding during dental 
procedures. This underscores the importance of careful management 
and supplementation in these populations [74,75]. Furthermore, dietary 
supplements combining vitamins K1 and D3 are marketed for their 
synergistic effects on bone health and the development of a robust 
skeletal system in children, underscoring the broad utility and significance 
of vitamin K in human nutrition and health [28].

4. Water-Soluble Vitamins
Water-soluble vitamins encompass the B-complex group (vitamins B1, 
B2, B3, B5, B6, B7, or vitamin H, B9, and B12) along with vitamin C, all of 
which play pivotal roles in human health [2,6]. These vitamins are readily 
absorbed through the intestines and are sourced from a diverse array of 
foods, including fruits, vegetables, dairy products, legumes, meats, eggs, 
and cereals. The occurrence of a complete deficiency in all watersoluble 
vitamins is uncommon but may be seen in specific populations such as 
alcoholics, individuals with malabsorption syndromes, those adhering to a 
vegan diet without proper supplementation, and in cases of malnutrition 
[6,7]. The recommended daily intake of these essential nutrients tends to 
increase with age and is quantified in micrograms (mcg) and milligrams 
(mg), underscoring the importance of a balanced diet in maintaining 
optimal levels of these vitamins (Table 2).

4.1. B-Complex Vitamins
B-complex vitamins, comprising B1 (thiamin), B2 (riboflavin), B3 (niacin), 
B5 (pantothenic acid), B6 (pyridoxine), B7 (biotin or vitamin H), B9 (folate), 

Table 2. Suggested daily intake of water-soluble vitamins during developmental stages (an original scheme reproduced from Office of Dietary Supplements—
National Institutes of Health [16]).

Vitamin

Life Stage

Birth–
6 Months 7–12 Months 1–3 Years 4–8 Years 9–13 Years

Teen Males
14–18 Years

Teen Females
14–18 Years

Vitamin B1 (mg) 0.2 0.3 0.5 0.6 0.9 1.2 1

Vitamin B2 (mg) 0.3 0.4 0.5 0.6 0.9 1.3 1

Vitamin B3 (mg NE) 2 ** 4 6 8 12 16 14

Vitamin B5 (mg) 1.7 1.8 2 3 4 5 5

Vitamin B6 (mg) 0.1 0.3 0.5 0.6 1 1.3 1.2

Vitamin B7/H (mcg) 5 6 8 12 20 25 25

Vitamin B9 (mcg DFE) 65 80 150 200 300 400 400

Vitamin B12 (mcg) 0.4 0.5 0.9 1.2 1.8 2.4 2.4

Vitamin C (mg) 40 50 15 25 45 75 65

mg = milligrams; NE = niacin equivalents; mcg = micrograms; DFE = dietary folate equivalents. ** only mg without NE.
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and B12 (cobalamin), are foundational to cell metabolism and replication 
and are vital for neurological functions. These vitamins are crucial for 
cytotoxic cellular immunity, modulating T cell responses, and are found 
in a wide variety of foods, including yeast, meat, legumes, whole grains, 
nuts, offal, dairy products, seeds, fish, eggs, green vegetables, and 
sprouted grains [20,76,77]. They are also frequently added to processed 
foods such as flours, rice, pasta, and cereals, with vitamin B2 commonly 
used as a coloring agent for its yellow hue [15,28].

Oral Manifestations of B-Complex Vitamin Deficiency
While deficiencies in B-group vitamins are uncommon in children due to 
their broad availability in the diet, deficiencies can impact the immune, 
cardiovascular, and nervous systems. Thiamin (vitamin B1) is essential for 
energy production, nerve impulse transmission, and the maintenance 
of the myelin sheath. Severe deficiency can lead to diseases such as 
beriberi and Wernicke–Korsakoff syndrome, especially in individuals 
with high rice consumption, chronic alcoholism, or those suffering from 
malnutrition and malabsorption syndromes [65,78,79]. Riboflavin (vitamin 
B2) is key for energy metabolism and is found in high concentrations in 
yeast extract, organ meats, wheat bran, milk products, eggs, and meat. 
It is notably sensitive to light, with its degradation accelerated by the 
presence of sodium bicarbonate during cooking [36]. Oral health can 
be significantly affected by deficiencies in vitamins B1 and B2, leading 
to conditions such as recurrent aphthous stomatitis (RAS), glossitis, and 
angular cheilitis (Figure 6).

These deficiencies may also impair postnatal amelogenesis, resulting 
in enamel hypomineralization [76,80–82]. RAS presents as painful ulcers 
on the non-keratinized oral mucosa, affecting speech and eating, with 
the minor form being most common in children [83,84]. This condition, 
which may also be related to systemic diseases such as celiac disease, 
underscores the importance of evaluating children with RAS for nutritional 
status and considering screening for underlying conditions in cases 
of hematological abnormalities [85]. Effective management includes 
topical steroid therapy, good oral hygiene, and supplementation with 
essential nutrients, including B1, B2, B6, B12, and vitamin C [65,83,84]. 
Glossitis, characterized by inflammation and changes in the tongue’s 
appearance and texture, can also result from deficiencies in vitamins 
B1 and B2. Treatment involves nutritional supplementation to address 
the underlying deficiency [86].

Deficiency of vitamin B3, known as niacin, results in pellagra, 
characterized by dermatological manifestations. Historically prevalent 
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4.1. B-Complex Vitamins

B-complex vitamins, comprising B1 (thiamin), B2 (riboflavin), B3 (niacin), B5 (pan-
tothenic acid), B6 (pyridoxine), B7 (biotin or vitamin H), B9 (folate), and B12 (cobalamin),
are foundational to cell metabolism and replication and are vital for neurological functions.
These vitamins are crucial for cytotoxic cellular immunity, modulating T cell responses, and
are found in a wide variety of foods, including yeast, meat, legumes, whole grains, nuts,
offal, dairy products, seeds, fish, eggs, green vegetables, and sprouted grains [20,76,77].
They are also frequently added to processed foods such as flours, rice, pasta, and cereals,
with vitamin B2 commonly used as a coloring agent for its yellow hue [15,28].

Oral Manifestations of B-Complex Vitamin Deficiency

While deficiencies in B-group vitamins are uncommon in children due to their broad
availability in the diet, deficiencies can impact the immune, cardiovascular, and nervous
systems. Thiamin (vitamin B1) is essential for energy production, nerve impulse transmis-
sion, and the maintenance of the myelin sheath. Severe deficiency can lead to diseases such
as beriberi and Wernicke–Korsakoff syndrome, especially in individuals with high rice
consumption, chronic alcoholism, or those suffering from malnutrition and malabsorption
syndromes [65,78,79]. Riboflavin (vitamin B2) is key for energy metabolism and is found in
high concentrations in yeast extract, organ meats, wheat bran, milk products, eggs, and
meat. It is notably sensitive to light, with its degradation accelerated by the presence of
sodium bicarbonate during cooking [36]. Oral health can be significantly affected by defi-
ciencies in vitamins B1 and B2, leading to conditions such as recurrent aphthous stomatitis
(RAS), glossitis, and angular cheilitis (Figure 6).
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These deficiencies may also impair postnatal amelogenesis, resulting in enamel hy-
pomineralization [76,80–82]. RAS presents as painful ulcers on the non-keratinized oral
mucosa, affecting speech and eating, with the minor form being most common in chil-
dren [83,84]. This condition, which may also be related to systemic diseases such as celiac
disease, underscores the importance of evaluating children with RAS for nutritional status
and considering screening for underlying conditions in cases of hematological abnor-
malities [85]. Effective management includes topical steroid therapy, good oral hygiene,
and supplementation with essential nutrients, including B1, B2, B6, B12, and vitamin
C [65,83,84]. Glossitis, characterized by inflammation and changes in the tongue’s ap-
pearance and texture, can also result from deficiencies in vitamins B1 and B2. Treatment
involves nutritional supplementation to address the underlying deficiency [86].
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Deficiency of vitamin B3, known as niacin, results in pellagra, characterized by der-
matological manifestations. Historically prevalent in the early 1900s among populations
consuming niacin-deficient corn-based diets, pellagra is identified by dermatitis, glossitis,
unpleasant breath odor due to bacterial growth or dry mouth, cheilitis, and RAS [87,88].
Pantothenic acid, or vitamin B5 deficiency, often occurs in those who are highly physically
active, such as athletes, or suffer from severe undernutrition. Rich dietary sources of B5
include mushrooms, legumes, eggs, alfalfa, avocados, dairy, organ meats like liver, kidney,
and heart, as well as whole grains and yeast [18,36]. Symptoms manifest as headaches,
fatigue, muscle cramps, paresthesia, and nausea [89]. B5 plays a significant role in manag-
ing dry mucosal conditions, including xerosis and cheilitis, with its deficiency leading to
similar oral complications observed with other B vitamins [90]. Vitamin B6, or pyridoxine,
is essential for embryonic development and early childhood, contributing to hemoglobin
synthesis, amino acid metabolism, and protein synthesis. Although it is added to various
multivitamin supplements and food items, making deficiency rare, it can lead to poor
absorption in the gastrointestinal tract, liver disorders, weakened immunity, and dermato-
logical issues. Oral symptoms in children due to B6 deficiency encompass angular cheilitis,
glossitis, RAS, and halitosis (Figure 7). Immune system decline may also precipitate fungal
infections in the oral cavity, akin to those seen with vitamin A shortages [91,92].
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Biotin (vitamin H or B7) serves as a vital coenzyme for the metabolism of fats, car-
bohydrates, and amino acids, supporting cellular proliferation and the health of hair and
nails [21,93]. Despite its abundance in egg yolk, offal, yeast, mushrooms, bananas, and
peanuts, deficiency can occur from consuming raw egg whites, which inhibit biotin ab-
sorption, or from prolonged antibiotic use [36,91,94]. Biotin deficiency symptoms include
dermatitis, hair loss, anemia, depressive symptoms, vomiting, and nail inflammation [18].
In children, it may lead to conjunctivitis, ataxia, developmental delays, muscle weakness,
paralysis, and vision issues [18]. Oral candidiasis, caused by Candida albicans, is a notable
symptom, presenting as white patches within the oral cavity that can hinder swallow-
ing [27]. To counteract biotin and other vitamin deficiencies, the market provides mixed
vitamin and mineral supplements, particularly beneficial for selective eaters, ensuring up
to 100% of daily nutritional needs when consumed in appropriate volumes [95]. Folic
acid (vitamin B9) is imperative in the diets of pregnant women for DNA synthesis and
fetal development, with deficiencies previously observed in infants consuming goat’s
milk. Nowadays, breastfeeding and fortified formulas have significantly reduced this
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Figure 7. Exfoliative glossitis and angular cheilitis due to hypovitaminosis of 
B2 and B6 vitamins. Inflammatory changes in the tongue mucosa are usually 
accompanied by a burning symptom, which is particularly pronounced in vitamin 
B1 deficiency (Courtesy of Prof. Dr. Marinka Mravak-Stipeti´c).

in the early 1900s among populations consuming niacin-deficient corn-
based diets, pellagra is identified by dermatitis, glossitis, unpleasant 
breath odor due to bacterial growth or dry mouth, cheilitis, and RAS 
[87,88]. Pantothenic acid, or vitamin B5 deficiency, often occurs in 
those who are highly physically active, such as athletes, or suffer from 
severe undernutrition. Rich dietary sources of B5 include mushrooms, 
legumes, eggs, alfalfa, avocados, dairy, organ meats like liver, kidney, 
and heart, as well as whole grains and yeast [18,36]. Symptoms manifest 
as headaches, fatigue, muscle cramps, paresthesia, and nausea [89]. B5 
plays a significant role in managing dry mucosal conditions, including 
xerosis and cheilitis, with its deficiency leading to similar oral complications 
observed with other B vitamins [90]. Vitamin B6, or pyridoxine, is essential 
for embryonic development and early childhood, contributing to hemoglobin 
synthesis, amino acid metabolism, and protein synthesis. Although it 
is added to various multivitamin supplements and food items, making 
deficiency rare, it can lead to poor absorption in the gastrointestinal 
tract, liver disorders, weakened immunity, and dermatological issues. 
Oral symptoms in children due to B6 deficiency encompass angular 
cheilitis, glossitis, RAS, and halitosis (Figure 7). Immune system decline 
may also precipitate fungal infections in the oral cavity, akin to those 
seen with vitamin A shortages [91,92].

Biotin (vitamin H or B7) serves as a vital coenzyme for the metabolism 
of fats, carbohydrates, and amino acids, supporting cellular proliferation 
and the health of hair and nails [21,93]. Despite its abundance in egg 
yolk, offal, yeast, mushrooms, bananas, and peanuts, deficiency can 
occur from consuming raw egg whites, which inhibit biotin absorption, 
or from prolonged antibiotic use [36,91,94]. Biotin deficiency symptoms 
include dermatitis, hair loss, anemia, depressive symptoms, vomiting, 
and nail inflammation [18]. In children, it may lead to conjunctivitis, 
ataxia, developmental delays, muscle weakness, paralysis, and vision 
issues [18]. Oral candidiasis, caused by Candida albicans, is a notable 
symptom, presenting as white patches within the oral cavity that can 
hinder swallowing [27]. To counteract biotin and other vitamin deficiencies, 
the market provides mixed vitamin and mineral supplements, particularly 
beneficial for selective eaters, ensuring up to 100% of daily nutritional 
needs when consumed in appropriate volumes [95]. Folic acid (vitamin 
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risk. Lack of B9 leads to megaloblastic anemia and is especially critical for children with
gastrointestinal disorders such as celiac disease, Crohn’s disease, and ulcerative colitis [96].
Oral symptoms of B9 deficiency include gingivitis, characterized by swollen and bleeding
gums, as well as angular cheilitis and glossitis, mainly affecting the soft tissues of the
mouth [28,97]. Cyanocobalamin, or vitamin B12, plays a pivotal role in several critical
bodily functions, including nerve cell function, DNA replication, and the production of
mood-regulating neurotransmitters. It is also integral to managing homocysteine levels,
which, when elevated, are associated with an increased risk of cardiovascular diseases.
B12 deficiency can lead to pernicious anemia and chronic fatigue, significantly impacting
intellectual and neurological development [98]. It acts as a crucial cofactor in the human
body for two specific enzymatic reactions: the conversion of homocysteine to methionine in
the cytosol and the conversion of methylmalonyl CoA to succinyl-CoA in the mitochondria.
Interruptions in these processes can trigger a B12 deficiency [98]. The effects and severity of
a B12 deficiency vary, influenced by the deficiency’s extent and duration. It predominantly
affects the blood, bone marrow, and nervous system, leading to megaloblastic anemia due
to impaired DNA synthesis in rapidly dividing cells. Neurological manifestations can
range from issues with myelin synthesis and repair to cognitive decline and psychosis [98].
Notably, vitamin B12 deficiency is reported in 10–50% of women of childbearing age and
pregnant women globally [99]. Newborns might not show symptoms at birth but can
develop significant, potentially irreversible, multisystemic issues, including developmental
delays, later in infancy. Early diagnosis and treatment in such cases can facilitate normal de-
velopment and also benefit mothers who were previously undiagnosed [100]. For primary
prevention of B12 deficiency, systematic supplementation during pregnancy is advised,
especially for those without gastrointestinal malabsorption issues. Early pregnancy as-
sessments for B12 levels can aid in identifying and treating asymptomatic mothers with
atrophic gastritis, a condition marked by severe B12 deficiency [99]. Vitamin B12 is primar-
ily found in animal products like milk, eggs, and fish, and is less common in plant-based
sources, placing vegetarians, vegans, and their infants at a heightened risk for deficiency.
Fortification of cereals, yeast, and some beverages with B12 has been implemented to
address this gap [91]. The Croatian Pediatric Society advocates for B12 supplementation
among breastfeeding vegan mothers [12], emphasizing its necessity for preventing anemia
and its oral manifestations such as mucosal pallor, anemic gingiva, glossitis, dry mouth,
and taste alterations in vegan children [28,35,93,101] (Figure 8).

Dent. J. 2024, 12, x FOR PEER REVIEW 12 of 20 
 

 

childbearing age and pregnant women globally [99]. Newborns might not show symp-
toms at birth but can develop significant, potentially irreversible, multisystemic issues, 
including developmental delays, later in infancy. Early diagnosis and treatment in such 
cases can facilitate normal development and also benefit mothers who were previously 
undiagnosed [100]. For primary prevention of B12 deficiency, systematic supplementation 
during pregnancy is advised, especially for those without gastrointestinal malabsorption 
issues. Early pregnancy assessments for B12 levels can aid in identifying and treating 
asymptomatic mothers with atrophic gastritis, a condition marked by severe B12 defi-
ciency [99]. Vitamin B12 is primarily found in animal products like milk, eggs, and fish, 
and is less common in plant-based sources, placing vegetarians, vegans, and their infants 
at a heightened risk for deficiency. Fortification of cereals, yeast, and some beverages with 
B12 has been implemented to address this gap [91]. The Croatian Pediatric Society advo-
cates for B12 supplementation among breastfeeding vegan mothers [12], emphasizing its 
necessity for preventing anemia and its oral manifestations such as mucosal pallor, ane-
mic gingiva, glossitis, dry mouth, and taste alterations in vegan children [28,35,93,101] 
(Figure 8). 

 
Figure 8. Exfoliative (Moeller Hunter) glossitis. Inflammation and complete loss of filiform papillae 
of the dorsal tongue mucosa in patients with pernicious anemia due to vitamin B12 deficiency 
(Courtesy of Prof. Dr. Marinka Mravak-Stipetić). 

Research by Khan et al. [102] and Liu et al. [103] highlighted the prevalence of haem-
atinic deficiencies in patients with RAS, with significant reductions observed in serum 
folic acid and B12 levels. Consequently, inflammation of the lips and perioral skin can 
often be linked to nutritional deficiencies, including B12 and sideropenic anemia, which 
are implicated in the etiology of exfoliative cheilitis [104,105]. These findings underscore 
the importance of evaluating vitamin and mineral status in patients presenting with in-
flammation of the lips, perioral skin, or oral cavity, particularly in persistent cases. 

4.2.Vitamin C 
Vitamin C, also known as ascorbic acid, is integral to the metabolism of carbohy-

drates, proteins, and lipids, and plays a pivotal role in the body’s redox reactions [106]. It 
serves as a cofactor in numerous enzymatic processes essential for the growth, repair, and 
development of tissues [107], including the hydroxylation of collagen, a critical step in 
connective tissue repair [108]. Moreover, vitamin C is involved in the biosynthesis of car-
nitine and norepinephrine, the metabolism of tyrosine, and the amidation of peptide hor-

Figure 8. Exfoliative (Moeller Hunter) glossitis. Inflammation and complete loss of filiform papillae of
the dorsal tongue mucosa in patients with pernicious anemia due to vitamin B12 deficiency (Courtesy
of Prof. Dr. Marinka Mravak-Stipetić).

Figure 8. Exfoliative (Moeller Hunter) glossitis. Inflammation and complete loss of 
filiform papillae of the dorsal tongue mucosa in patients with pernicious anemia 
due to vitamin B12 deficiency (Courtesy of Prof. Dr. Marinka Mravak-Stipeti´c).

B9) is imperative in the diets of pregnant women for DNA synthesis 
and fetal development, with deficiencies previously observed in infants 
consuming goat’s milk. Nowadays, breastfeeding and fortified formulas 
have significantly reduced this risk. Lack of B9 leads to megaloblastic 
anemia and is especially critical for children with gastrointestinal 
disorders such as celiac disease, Crohn’s disease, and ulcerative colitis 
[96]. Oral symptoms of B9 deficiency include gingivitis, characterized 
by swollen and bleeding gums, as well as angular cheilitis and glossitis, 
mainly affecting the soft tissues of the mouth [28,97]. Cyanocobalamin, 
or vitamin B12, plays a pivotal role in several critical bodily functions, 
including nerve cell function, DNA replication, and the production of 
mood-regulating neurotransmitters. It is also integral to managing 
homocysteine levels, which, when elevated, are associated with an 
increased risk of cardiovascular diseases. B12 deficiency can lead to 
pernicious anemia and chronic fatigue, significantly impacting intellectual 
and neurological development [98]. It acts as a crucial cofactor in the 
human body for two specific enzymatic reactions: the conversion 
of homocysteine to methionine in the cytosol and the conversion of 
methylmalonyl CoA to succinyl-CoA in the mitochondria. Interruptions 
in these processes can trigger a B12 deficiency [98]. The effects and 
severity of a B12 deficiency vary, influenced by the deficiency’s extent 
and duration. It predominantly affects the blood, bone marrow, and 
nervous system, leading to megaloblastic anemia due to impaired DNA 
synthesis in rapidly dividing cells. Neurological manifestations can range 
from issues with myelin synthesis and repair to cognitive decline and 
psychosis [98]. Notably, vitamin B12 deficiency is reported in 10–50% of 
women of childbearing age and pregnant women globally [99]. Newborns 
might not show symptoms at birth but can develop significant, potentially 
irreversible, multisystemic issues, including developmental delays, later 
in infancy. Early diagnosis and treatment in such cases can facilitate 
normal development and also benefit mothers who were previously 
undiagnosed [100]. For primary prevention of B12 deficiency, systematic 
supplementation during pregnancy is advised, especially for those without 
gastrointestinal malabsorption issues. Early pregnancy assessments for 
B12 levels can aid in identifying and treating asymptomatic mothers with 
atrophic gastritis, a condition marked by severe B12 deficiency [99]. 
Vitamin B12 is primarily found in animal products like milk, eggs, and 
fish, and is less common in plant-based sources, placing vegetarians, 

vegans, and their infants at a heightened risk for deficiency. Fortification 
of cereals, yeast, and some beverages with B12 has been implemented 
to address this gap [91]. The Croatian Pediatric Society advocates for B12 
supplementation among breastfeeding vegan mothers [12], emphasizing 
its necessity for preventing anemia and its oral manifestations such as 
mucosal pallor, anemic gingiva, glossitis, dry mouth, and taste alterations 
in vegan children [28,35,93,101] (Figure 8).

Research by Khan et al. [102] and Liu et al. [103] highlighted the 
prevalence of haematinic deficiencies in patients with RAS, with significant 
reductions observed in serum folic acid and B12 levels. Consequently, 
inflammation of the lips and perioral skin can often be linked to nutritional 
deficiencies, including B12 and sideropenic anemia, which are implicated 
in the etiology of exfoliative cheilitis [104,105]. These findings underscore 
the importance of evaluating vitamin and mineral status in patients 
presenting with inflammation of the lips, perioral skin, or oral cavity, 
particularly in persistent cases.

4.2. Vitamin C
Vitamin C, also known as ascorbic acid, is integral to the metabolism 
of carbohydrates, proteins, and lipids, and plays a pivotal role in the 
body’s redox reactions [106]. It serves as a cofactor in numerous 
enzymatic processes essential for the growth, repair, and development 
of tissues [107], including the hydroxylation of collagen, a critical step 
in connective tissue repair [108]. Moreover, vitamin C is involved in 
the biosynthesis of carnitine and norepinephrine, the metabolism of 
tyrosine, and the amidation of peptide hormones [109]. Its primary role 
involves the maintenance of collagen, vital for the regeneration of skin, 
bones, and ligaments, and it significantly contributes to wound healing, 
serves as an antioxidant, and plays a crucial role in preventing bacterial 
infections [110]. Beyond its antioxidant capabilities, vitamin C influences 
cell signaling and epigenetic modifications [20]. Rich sources of vitamin 
C include citrus fruits, green leafy vegetables, and bell peppers [93,111]. 

Oral Manifestations of Vitamin C Deficiency
In children, vitamin C deficiency can arise from restrictive eating patterns, 
including anorexia and bulimia. It is essential for iron absorption, a 
vital mineral for hematopoiesis. Vitamin C is thermolabile, meaning its 
content diminishes with cooking [111]. Scurvy, the disease caused by 
vitamin C deficiency, though often considered a historical condition, 
persists today, especially among children with neurodevelopmental 
issues or selective diets. The diagnosis of scurvy can be challenging due 
to its rarity and the diversity of its nonspecific symptoms, which include 
gingival changes [112]. Vitamin C is also crucial for immune function, with 
a noted increase in infection susceptibility in deficient individuals; it is 
even considered for adjunctive sepsis therapy [113]. Signs of deficiency 
typically emerge after 30 to 90 days of inadequate intake, with clinical 
symptoms reflecting its various metabolic roles [114,115]. These symptoms 
can mimic rheumatological, infectious, or hematological conditions 
due to their musculoskeletal and mucocutaneous manifestations [116]. 
Scurvy is characterized by gum hypertrophy, swelling, bleeding, follicular 
hyperkeratosis, extremity swelling, poor wound healing, and petechiae 
[117]. Oral signs are particularly indicative of scurvy, though gingival 
overgrowth can also suggest other conditions, necessitating careful 
differential diagnosis [118,119] (Figure 9). As mentioned, in scurvy, gums 
become swollen, tender, and bleed easily, which leads to tooth loss 
and secondary infections as wounds heal poorly [120]. Despite being 
rare in developed countries, scurvy occurs in individuals at risk, such 
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as the elderly, those with malabsorption syndromes, eating disorders, 
and children with restrictive diets [121].

As humans cannot synthesize vitamin C, it must be obtained through 
diet [122]. Serum vitamin C levels, a standard diagnostic test, reflect 
recent dietary intake and can indicate the risk of developing scurvy 
[123]. The resurgence of scurvy in children, especially those with 
neurodevelopmental disorders and selective diets, highlights the need 
for dietary guidance and supplementation [124]. Post-surgical applications 
of vitamin C-enriched pastes/gels have been shown to enhance wound 
healing, and supplementation with vitamins A, B, E, and omega-3 fatty 
acids improves outcomes following periodontal interventions [65]. Vitamin 
C supplementation can alleviate gingival inflammation by enhancing 
collagen stabilization and reducing bleeding and inflammation [65]. 
Deficiency may also predispose children to fungal infections of the oral 
mucosa and xerostomia due to decreased salivary secretion [28,93,106]. 
Furthermore, vitamin C is beneficial in managing oxidative stress associated 
with periodontal diseases, a response to bacterial toxins causing mucosal 
damage in gingivitis and periodontitis [65,107,125].

5.  The Importance of Recognizing Vitamin Deficiencies in the 
Oral Cavity

Vitamins, as indispensable micronutrients, play a vital role in supporting 
the myriad of biological processes within the human body and are 
essential for the healthy growth and development of children. Nutritional 
advice has become a cornerstone of preventive dentistry, significantly 
impacting long-term oral health outcomes [21,126]. Early detection of 
vitamin deficiencies during childhood is a key focus in pediatrics and 
pediatric dentistry to ward off oral, dental, and craniofacial diseases. 
An integral aspect of understanding the relationship between vitamin 
deficiencies and oral health, particularly in the development of dental 
anomalies, involves the consideration of vitamin absorption processes 
and potential concomitant systemic pathologies. For instance, dental 
fluorosis, characterized by changes in the appearance of tooth enamel 
in children exposed to high levels of fluoride during teeth development, 
has been the subject of increased scrutiny [127]. Recent studies have 
begun to explore how certain vitamins might influence the body’s 
response to fluoride and the subsequent development of fluorosis. For 
instance, research indicates that adequate levels of vitamin D might 
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associated with periodontal diseases, a response to bacterial toxins causing mucosal damage
in gingivitis and periodontitis [65,107,125].
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Vitamins, as indispensable micronutrients, play a vital role in supporting the myriad
of biological processes within the human body and are essential for the healthy growth
and development of children. Nutritional advice has become a cornerstone of preventive
dentistry, significantly impacting long-term oral health outcomes [21,126]. Early detection
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have begun to explore how certain vitamins might influence the body’s response to flu-
oride and the subsequent development of fluorosis. For instance, research indicates that
adequate levels of vitamin D might reduce the risk of dental fluorosis by enhancing calcium
metabolism, thus promoting healthy tooth mineralization and potentially counteracting
fluoride’s adverse effects [128]. Furthermore, the antioxidant properties of certain vitamins
might offer protective mechanisms against oxidative stress induced by fluoride, suggesting
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the importance of a balanced nutritional status in children, not only to prevent vitamin
deficiencies but also as a potential factor influencing the risk and severity of dental fluorosis.
Moreover, the efficiency of vitamin absorption can significantly influence the severity and
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essential vitamins, thereby exacerbating the risk of deficiencies. Several systemic patholo-
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reduce the risk of dental fluorosis by enhancing calcium metabolism, 
thus promoting healthy tooth mineralization and potentially counteracting 
fluoride’s adverse effects [128]. Furthermore, the antioxidant properties 
of certain vitamins might offer protective mechanisms against oxidative 
stress induced by fluoride, suggesting a complex interplay that warrants 
further investigation [129]. These findings underscore the importance 
of a balanced nutritional status in children, not only to prevent vitamin 
deficiencies but also as a potential factor influencing the risk and severity 
of dental fluorosis. Moreover, the efficiency of vitamin absorption can 
significantly influence the severity and manifestation of vitamin-related 
oral health issues, including dental anomalies. This is because systemic 
conditions often affect the body’s ability to absorb, metabolize, and utilize 
essential vitamins, thereby exacerbating the risk of deficiencies. Several 
systemic pathologies, such as gastrointestinal disorders including celiac 
disease, Crohn’s disease, and cystic fibrosis, have been identified as 
critical factors that impair vitamin absorption. For instance, celiac disease 
affects the small intestine’s ability to absorb nutrients from food, leading 
to a deficiency in various vitamins [130]. Similarly, Crohn’s disease and 
cystic fibrosis can result in malabsorption syndromes, directly impacting 
the body’s vitamin levels [131,132]. The presence of such systemic 
conditions is therefore crucial in assessing the risk and development of 
dental anomalies linked to vitamin deficiencies. Vitamins A, D, E, and K, 
which are fat-soluble, as well as the B-group vitamins and vitamin C, play 
pivotal roles in oral health. For example, vitamin D’s role in calcium and 
phosphate metabolism is essential for dental development and bone 
health, with deficiencies linked to enamel defects and an increased risk 
of dental caries [44]. The impact of systemic diseases on these vitamins’ 
absorption underscores the complexity of diagnosing and managing 
dental anomalies associated with vitamin deficiencies. Given the intricate 
relationship between systemic health, vitamin absorption, and oral health, 
a holistic approach to patient assessment is essential. This should include 
a thorough examination of dietary habits, gastrointestinal health, and 
a comprehensive medical history to identify any underlying conditions 
that may affect vitamin status. Incorporating such considerations into 
clinical practice and research can enhance our understanding of the 
etiological factors contributing to dental anomalies and guide more 
effective prevention and treatment strategies. Adopting a nutritious 
diet is a pivotal strategy in enhancing oral and systemic health, where 
altering dietary and lifestyle habits can foster the amelioration of 
these conditions [133]. Modifying diet represents a readily adjustable 
factor, crucial not just for oral health but also for systemic well-being, 
including its influence on the autologous self-renewal of stem cell niches 
related to oral mucosal integrity [134,135]. However, genetic variations 
among populations may significantly affect vitamin assimilation [136], 
emphasizing the concept of biochemical individuality and the toxicological 
principle that the dose determines the poison. Assessing a vitamin’s 
therapeutic efficacy involves considering the dosage, form, source, 
bioavailability, and interactions with other nutrients. Child malnutrition, 
including hypovitaminosis, can stem from adverse cultural practices, 
environmental degradation, gender inequality, healthcare accessibility, 
lack of education, family size, overpopulation, and poverty [137]. Upon 
noticing initial signs of vitamin deficiency in the oral cavity, immediate 
actions should be taken to rectify the deficiency and address its dental 
consequences. This includes supplementing the deficient vitamin and 
potentially initiating dental interventions such as endodontic or restorative 
treatments, especially critical for conditions exacerbated by chronic 

RESEARCH

PAGE 26 OHASA JOURNAL



vitamin D deficiency, affecting caries incidence and periodontal disease 
progression [45,58]. Childhood represents a critical period for instilling 
proper dietary habits, influenced by familial and societal practices. 
Modern lifestyles often contribute to inadequate vitamin consumption. 
The role of parents is crucial in setting dietary examples, promoting family 
meals, discouraging meal skipping, and offering diverse, healthy food 
options without resorting to food as a reward or bribe. However, the 
challenge remains in educating children on balanced nutrition amidst 
the prevailing fast-food culture, the marketing of unhealthy foods, and 
dietary habits centered on convenience. Particularly, special diets like 
veganism and vegetarianism can lead to nutritional deficiencies, as 
evidenced by numerous studies. The Croatian Pediatric Society, WHO 
and CDC emphasize the importance of preventive measures against 
such deficiencies [12–14]. Despite challenges, including the influence of 
technology on dietary choices, initiatives aimed at integrating healthier 
food options into educational settings and employing nutritionists to 
devise child-friendly menus are steps towards improving children’s 
overall and oral health. Educating both children and parents about the 
implications of vitamin deficiencies on health is paramount, alongside 
regular dental check-ups for early identification of vitamin-related oral 
changes. Dental professionals and healthcare providers must be adept at 
recognizing signs of vitamin deficiencies in the oral cavity and initiating 
appropriate interventions to mitigate the effects of such deficiencies.

6. Conclusions
Vitamins are indispensable for sustaining life, playing a critical role 
in maintaining the health and functionality of the body, including the 
stomatognathic system in children. Manifestations of vitamin deficiencies are 
observable in both the hard and soft tissues of the oral cavity, underscoring 
the importance of prevention and early detection in their management. 
The fields of pediatric dentistry and pediatrics are vital in identifying and 
addressing these deficiencies early on. Deficiencies in vitamins such as 
A, D, and K prominently affect the hard tissues within the oral cavity, 
such as teeth and the jawbone. Conversely, deficiencies in water-soluble 
vitamins, notably the B-complex and vitamin C, tend to present symptoms 
primarily in the soft tissues, including the tongue, gingiva, buccal mucosa, 
and lips. While some deficiencies lead to discernible anomalies in teeth 
or the alveolar ridge, others might not exhibit specific signs yet play a 
significant role in treating various conditions and complications within 
pediatric and general dentistry. The initial approach to managing vitamin 
deficiencies involves their supplementation, subsequently addressing 
the resultant changes within the pediatric dental care spectrum. This 
strategy emphasizes the integral role of nutritional health in the overall 
well-being and dental health of children, highlighting the collaborative 
effort required between dental professionals and caregivers to ensure 
optimal health outcomes.
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CONTINUING PROFESSIONAL DEVELOPMENT QUESTIONNAIRE
– ARTICLE 3
THE IMPACT OF VITAMIN DEFICIENCIES ON ORAL MANIFESTATIONS IN CHILDREN

11. An overdose of vitamins could lead to which of the following conditions? 
 a. Hypervitaminosis, a condition associated with various health issues. 
 b. Avitaminosis, a condition associated with various health issues.
 c. Acute acedonosis, a condition associated with various health issues.
 d. Sepsis, a condition associated with various health issues.

12. Insufficient vitamin intake can impair several bodily functions, which could 
result in?

 a. Conditions such as night sweats, bleeding problems, and neurological 
diseases. 

 b. The host immune response.
 c. Conditions such as night blindness, clotting problems, and bone 

diseases like rickets and osteomalacia, as well as deterioration of 
nerve and muscle health.

 d. Conditions such as psoriasis, clotting problems, and liver diseases, 
as well as deterioration of nerve and muscle health.

13. Why are vitamins A, D, E, and K considered crucial for the preservation 
of life? 

 a. These vitamins participate in intricate processes of assimilation, 
metabolic transformation, and systemic distribution, safeguarding 
cellular integrity and bolstering organ function.

 b. These vitamins participate in intricate processes of dysregulation, 
metabolic enhancements, and systemic distribution, safeguarding 
digestive integrity and bolstering organ function.

 c. These vitamins participate in intricate processes of excretion, metabolic 
transformation, and mineral distribution, safeguarding cellular integrity 
and bolstering cellular function.

 d. These vitamins participate in intricate processes of assimilation, 
systemic transformation, and fluid distribution, safeguarding cellular 
integrity and bolstering metabolic function.

14. Why is vitamin D alone considered to be vitally important in preserving 
our health? 

 a. It is recognised for its disease-suppressing, anti-inflammatory, and 
antiviral capabilities, along with its contribution to mineral absorption 
and bone remodelling.

 b. It is recognised for its tumour-suppressing, anti-inflammatory, and 
antibacterial capabilities, along with its contribution to calcium 
absorption and bone remodelling.

 c. It is recognised for its cancer-suppressing, anti-inflammatory, and 
antifungal capabilities, along with its contribution to calcium absorption 
and bone remodelling.

 d. It is recognised for its tumour-suppressing, anti-inflammatory, and 
antimicrobial capabilities, along with its contribution to calcium 
absorption and bone remodelling.

15. What are oral manifestations of Vitamin D deficiency in children?
 a. A form of amelogenesis imperfecta that takes place during tooth 

development, alterations in dentin leading to dentogenesis imperfecta, 
and ectodermal dysplasia.

 b. They have a lower load and diversity of pathogenic microorganisms 
leading to oral thrush and amelogenesis imperfecta.

 c. They have a higher load and diversity of pathogenic microorganisms 
as well as poor adaptive immune response leading to amelogenesis 
imperfecta.

 d. A form of amelogenesis imperfecta during tooth development, 
alterations in enamel structure leading to calcinogenesis imperfecta, 
and ectodermal dysplasia.

16. Given the intricate relationship between systemic health, vitamin absorption, 
and oral health, a holistic approach to patient assessment is essential. 
What should this include?

 a. A thorough examination of social habits, dietary intake, and a genetic 
test to identify any underlying conditions that may affect vitamin status.

 b. A thorough examination of dietary habits, neurological health, and a 
comprehensive dental history to identify any underlying conditions 
that may affect vitamin status.

 c. A thorough examination of dietary habits, gastrointestinal health, and 
a comprehensive medical history to identify any underlying conditions 
that may affect vitamin status.

 d. A thorough examination of dietary habits, swallowing abilities, parents 
overall health, and a comprehensive medical history to identify any 
underlying conditions that may affect vitamin status.
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EARLY CHILDHOOD 
ORTHODONTIC THERAPY
USING PACIFIERS

INTRODUCTION
Even in the womb, suckling is observed. The first evidence is seen between 
the 15th and 18th week of pregnancy (Miller at al., 2003). From the 34th 
week of pregnancy, the ability to suckle is complete (Hack et al., 1985). In 
newborns, the suckling reflex can be encouraged by stimulating the lips or 
tongue, in which case it is used to stimulate the baby to continue suckling 
during feeding (Fucile et al., 2002). Mechanical-sensory stimulation, e.g. 
through the use of a soother, triggers this reflex via the N. trigeminus 
(Barlow & Estep, 2006). Through repetition, movement patterns are 
established. Suckling is not just about the uptake of nutrition–it serves 
to calm the infant, put it to sleep or tackle tiredness and boredom (Largo, 
2001). Bottles, thumbs, fingers, nappies, bedding and other objects are 
used. In Switzerland, 80 per cent of one to two-year-old children use a 
soother, while almost 20 per cent suckle on other objects. More than 
half of all children still suckle at age three and four, 35 per cent at five 
and 5 per cent at seven (Largo, 2001).

The fact that using soothers can lead to dental and orthodontic 
misalignment is well known and established (Hensel & Splieth, 1998, 
Stahl et al., 2007, Correa-Faria et al., 2014, Sousa et al., 2014). The 
consequences can include lengthy and expensive orthodontic treatments. 
These improper developments of the jaw influence language development 
due to changed myofunctional processes. At the Sprachheilpädagogischen 
Förderzentrum, a speech therapy centre in Rostock, only seven per cent 
of patients with abnormal speech development presented with regular 
orthodontic development (Voss, 2007).

During breastfeeding, babies must stabilise the mother’s nipple using 
an anterior movement of the lower jar to take up milk efficiently. This 
movement pattern strengthens the child’s mouth, tongue and jaw muscles. 
As a result, language development is better than in children fed by bottle 
(Dee et al., 2007). In contrast, similar frequent drinking from a baby 
bottle leads to persistent infantile swallowing pattern (tongue thrusting) 
as the tongue has to steer the amount of liquid released. The texture 
of the synthetic teat and its round shape push the tongue downwards.

Negative pressure (vacuum) is required to pull the liquid into the 
mouth. At the same time, the cheeks are pulled inwards. But the teeth 
are not supported if the tongue is present at the bottom of the mouth 
rather than at the gums. The dental arch is affected by this inward 
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Introduction
Tongue function is negatively impacted by the use of soothers. A new 
product features different morphology than other soothers, affecting 
the functioning of the tongue. It is intended to prevent or even correct 
crossbites. The aim of the case series is to evaluate the impact of the soother 
on incorrect tongue function and open bites. The effect on transversal 
development will also be assessed.

Results
The children accepted their new soothers and used them as habitually as 
before. The patients who had previously experienced tongue thrusting 
found a new tongue position. All open bites were closed. Transversal 
problems were improved in all cases.

Discussion
These results were achieved by the use of the Curaprox™ soother, not the 
discontinuation of dummy use. We have been able to rule out that jaw 
corrections were caused by other influencers. Due to the new tongue 
position or the new distribution of pressure affecting the gums, it was 
possible to change transversal relationships. The partial success of 
transversal corrections could be accredited to the length of the soother, 
which does not reach further than the first milk molars.

Conclusions
1. The morphology of the Curaprox™ soother allows for an open bite to 

be corrected.
2. There is a positive effect on transversal relationships.

As ever, in order to form evidence-based statements from these 
observations, we would need randomised, clinically controlled studies 
made up of control groups with a range of ages. At the same time, 
biomechanical studies are needed on the three-dimensional effect of the 
pressure exercised on the gums by the soother.

Keywords: Open bite, crossbite, swallowing, soother, corrections
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pressure (centripedal pressure). Transversal growth is prevented or 
impacted in the opposite direction. This limitation of growth could be 
the cause for the formation of a side crossbite. In addition, the round 
shape of the teat encourages the development of an open bite. Tongue 
thrusting keeps the open bite open, as the anterior teeth are displaced; 
this encourages lisping.

Also observed are side crossbites, backwards displacement of 
the bottom jaw and displacement of the tongue with swallowing and 
language disruptions (Correa-Faria et al., 2014). As all children generally 
suckle in their first years of life, the question is: which object is best to 
suck on? The object should satisfy the infant’s need to suckle without 

limiting, damaging, stunting or otherwise disrupting jaw growth or 
dental health (Largo, 2001). Ideally, suckling should end once all milk 
teeth have grown in–around the age of two and a half. The side effects 
of soothers depend on the intensity of use as well as the morphology 
of the soother. Some available soothers with modified morphology may 
limit, for example, the development of an open bite (Dentistar, Novatex, 
Pattensen, Germany). The new Curaprox soother (Curaden, Dietikon, 
Switzerland) promises to encourage a different distribution of pressure 
on the top jaw than provided by any models that were previously 
available. The flat shape of the soother imitates the naturally flat shape 
of the oral cavity when suckling, which could prevent the development 

 

 

 
 

   

   

   

 
 
 
 

Introduction 
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found a new tongue position. All open bites were closed. Transversal problems were improved in all cases. 
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4.2-year-old girl: The Curaprox™ soother was used at night for nine months as use of bottles was suspended.  
 Correction of swallowing pattern, open bite and improvement of transversal relationships. 

 
 

 
 

 
 
 
 
 
 
 
 
 

2.6-year-old boy: The Curaprox™ soother was used for two 
and a half months with the same intensity as the conventional 
dummy previously used.  Correction of open bite and 
improvement of transversal problems. 

4.6-year-old girl: The Curaprox™ soother was used for 17 months with the same intensity as the conventional dummy previously used. 
Correction of open bite and improvement of transversal problems. 
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Fig. 1 Comparison of soothers: the largest size from left to right, example of standard morphology MAM (BAMED AG, Wollerau, Switzerland), Dentistar modified morphology 
(Novatex, Pattensen, Germany), new Curaprox morphology (Curaden, Dietikon, Switzerland)
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INTRODUCTION 
Even in the womb, suckling is observed. The first evidence is 
seen between the 15th and 18th week of pregnancy (Miller at 
al., 2003). From the 34th week of pregnancy, the ability to 
suckle is complete (Hack et al., 1985). In newborns, the 
suckling reflex can be encouraged by stimulating the lips or 
tongue, in which case it is used to stimulate the baby to 
continue suckling during feeding (Fucile et al., 2002). 
Mechanical-sensory stimulation, e.g. through the use of a 
soother, triggers this reflex via the N. trigeminus (Barlow & 
Estep, 2006). Through repetition, movement patterns are 
established. Suckling is not just about the uptake of 
nutritionit serves to calm the infant, put it to sleep or tackle 
tiredness and boredom (Largo, 2001). Bottles, thumbs, fingers, 
nappies, bedding and other objects are used. In Switzerland, 80 
per cent of one to two-year-old children use a soother, while 
almost 20 per cent suckle on other objects. More than half of 
all children still suckle at age three and four, 35 per cent at five 
and 5 per cent at seven (Largo, 2001). 
The fact that using soothers can lead to dental and orthodontic 
misalignment is well known and established (Hensel & Splieth, 
1998, Stahl et al., 2007, Correa-Faria et al., 2014, Sousa et al., 
2014). The consequences can include lengthy and expensive 
orthodontic treatments. These improper developments of the 
jaw influence language development due to changed 
myofunctional processes. At the Sprachheilpädagogischen 
Förderzentrum, a speech therapy centre in Rostock,  only seven 
per cent of patients with abnormal speech development 
presented with regular orthodontic development (Voss, 2007). 
During breastfeeding, babies must stabilise the mother’s nipple 
using an anterior movement of the lower jar to take up milk 
efficiently. This movement pattern strengthens the child’s 
mouth, tongue and jaw muscles. As a result, language 
development is better than in children fed by bottle (Dee et al., 
2007).  In contrast, similar frequent drinking from a baby bottle 
leads to persistent infantile swallowing pattern (tongue 
thrusting) as the tongue has to steer the amount of liquid 
released. The texture of the synthetic teat and its round shape 
push the tongue downwards.  

Negative pressure (vacuum) is required to pull the liquid into 
the mouth. At the same time, the cheeks are pulled inwards. But 
the teeth are not supported if the tongue is present at the bottom 
of the mouth rather than at the gums. The dental arch is affected 
by this inward pressure (centripedal pressure). Transversal 
growth is prevented or impacted in the opposite direction. This 
limitation of growth could be the cause for the formation of a 
side crossbite. In addition, the round shape of the teat 
encourages the development of an open bite. Tongue thrusting 
keeps the open bite open, as the anterior teeth are displaced; this 
encourages lisping. 
Also observed are side crossbites, backwards displacement of 
the bottom jaw and displacement of the tongue with 
swallowing and language disruptions (Correa-Faria et al., 
2014). As all children generally suckle in their first years of life, 
the question is: which object is best to suck on? The object 
should satisfy the infant’s need to suckle without limiting, 
damaging, stunting or otherwise disrupting jaw growth or 
dental health (Largo, 2001). Ideally, suckling should end once 
all milk teeth have grown inaround the age of two and a half. 
The side effects of soothers depend on the intensity of use as 
well as the morphology of the soother. Some available soothers 
with modified morphology may limit, for example, the 
development of an open bite (Dentistar, Novatex, Pattensen, 
Germany). The new Curaprox soother (Curaden, Dietikon, 
Switzerland) promises to encourage a different distribution of 
pressure on the top jaw than provided by any models that were 
previously available. The flat shape of the soother imitates the 
naturally flat shape of the oral cavity when suckling, which 
could prevent the development of an open bite (fig. 1). The soft 
central semicircle is squeezed by the baby’s tongue during 
suckling, creating transversal pressure that could prevent the 
development of narrow upper jaws and crossbites (fig. 2 and 3). 
The lip plate sits away from the lower jaw. This is intended to 
give the lip muscles the required space to ensure that the lower 
jaw is not pushed into a retrograde position by the pressure of 
the lip plate. In the following selected cases, it is presumed that 
the effectiveness of pressure distribution is not just 
preventative, but also therapeutic. Therapeutic options are 
shown using three case studies. 

 
 

 
Fig. 1 Comparison of soothers: the largest size from left to right, example of standard morphology MAM (BAMED AG, Wollerau, Switzerland), Dentistar 
modified morphology (Novatex, Pattensen, Germany), new Curaprox morphology (Curaden, Dietikon, Switzerland) 
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of an open bite (fig. 1). The soft central semicircle is squeezed by the 
baby’s tongue during suckling, creating transversal pressure that could 
prevent the development of narrow upper jaws and crossbites (fig. 2 
and 3). The lip plate sits away from the lower jaw. This is intended to 
give the lip muscles the required space to ensure that the lower jaw is 
not pushed into a retrograde position by the pressure of the lip plate. 
In the following selected cases, it is presumed that the effectiveness 
of pressure distribution is not just preventative, but also therapeutic. 
Therapeutic options are shown using three case studies.

MATERIAL AND METHOD
A survey was carried out at the start of this study to establish whether 
a baby bottle, soother (dummy) or other object was used for suckling. 
The size two test soother has a triangular shape and transitions at its tip 
into a shaft that is 20mm wide at its narrowest point. The mouthpiece is 
25mm wide at its widest point. At the longest point from the anchorage 
on the plate to the most anterior point, it measures 23mm with the 
smallest distance in the middle of the soother towards the anterior at 
21mm. There is also a semicircular elevation in a lingual and palatinal 
direction with a 10mm diameter. The wings are 4mm thick and both 
semicircles total 10mm in height complete with the air cushion. The 
side wings have recesses at the edges, which can be positioned along 
the rows of teeth on narrow upper jaws. In order for the new soother to 
be effective, no other objects would have been used. The use of baby 
bottles was replaced by drinking from cups or bottles with an opening 
of at least 15mm (e.g. the opening of a mineral water bottle). Only the 
new test dummy provided was used for suckling. The duration of use 
differed on a case-by-case basis. The soother was used at least every 
night or to get to sleep.

CASE REPORTS
Case 1
An active-cavity patient at the Schulzahn Clinic in Basel at the age of 
four years a two months with an open bite. She still used a baby bottle 
(at night, but also for comfort), had accumulated sufficient plaque and 
had recently stopped using a soother (dummy).

Morphologically and functionally she showed a prominent open bite 
of 7mm with mouth breathing (the mild molars had occlusal contact, 
tooth 75 was missing) and persistant infantile swallowing pattern (fig. 4).

Therapeutically, brushing was intensified and the baby bottle at night 
was swapped for a Curaprox soother (Curaden, Dietikon, Switzerland, 
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A survey was carried out at the start of this study to establish 
whether a baby bottle, soother (dummy) or other object was used 
for suckling. The size two test soother has a triangular shape and 
transitions at its tip into a shaft that is 20mm wide at its narrowest 
point. The mouthpiece is 25mm wide at its widest point. At the 
longest point from the anchorage on the plate to the most anterior 
point, it measures 23mm with the smallest distance in the middle of 
the soother towards the anterior at 21mm. There is also a 
semicircular elevation in a lingual and palatinal direction with a 
10mm diameter. The wings are 4mm thick and both semicircles 
total 10mm in height complete with the air cushion. The side wings 
have recesses at the edges, which can be positioned along the rows 
of teeth on narrow upper jaws. In order for the new soother to be 
effective, no other objects would have been used. The use of baby 
bottles was replaced by drinking from cups or bottles with an 
opening of at least 15mm (e.g. the opening of a mineral water 
bottle). Only the new test dummy provided was used for suckling. 
The duration of use differed on a case-by-case basis. The soother 
was used at least every night or to get to sleep. 

Case Reports 
Case 1 
An active-cavity patient at the Schulzahn Clinic in Basel at the age 
of four years a two months with an open bite. She still used a baby 
bottle (at night, but also for comfort), had accumulated sufficient 
plaque and had recently stopped using a soother (dummy). 
Morphologically and functionally she showed a prominent open 
bite of 7mm with mouth breathing (the mild molars had occlusal 
contact, tooth 75 was missing) and persistant infantile swallowing 
pattern (fig. 4). 
Therapeutically, brushing was intensified and the baby bottle at 
night was swapped for a Curaprox soother (Curaden, Dietikon, 
Switzerland, size 2) (fig. 5). There was no further functional 
therapy. At recall, a reduction of the open bite to 5mm was seen 
after six weeks (fig. 6), then to 2mm after five months (fig. 7) and 
finally to a regular overbite after nine months, along with 
considerably improved oral hygiene (fig. 8). The swallowing 
pattern also changed from visceral to adult swallowing action (fig. 
9). The new soother was accepted by the parents and child during 
the treatment period. The transition from baby bottle to soother was 
smooth. Giving up the dummy after a treatment period of nine 
months was not a problem.

 
 

  
Fig. 2 Soother on model: passive position of the new soother in the mouth 

 

 
Fig. 3 Soother on model: pressure of the tongue on the semicircle in the 
middle of the soother exerts transverse force on the upper jaw. 

     Fig. 4 Initial situation in case 1 before treatment began (frontal view) 
 

     Fig. 5   Case 1: size 2 Curaprox soother in situ before treatment began 
     The soother applies transversal pressure on the upper jaw. 
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Switzerland, size 2) (fig. 5). There was no further functional 
therapy. At recall, a reduction of the open bite to 5mm was seen 
after six weeks (fig. 6), then to 2mm after five months (fig. 7) and 
finally to a regular overbite after nine months, along with 
considerably improved oral hygiene (fig. 8). The swallowing 
pattern also changed from visceral to adult swallowing action (fig. 
9). The new soother was accepted by the parents and child during 
the treatment period. The transition from baby bottle to soother was 
smooth. Giving up the dummy after a treatment period of nine 
months was not a problem.

 
 

  
Fig. 2 Soother on model: passive position of the new soother in the mouth 

 

 
Fig. 3 Soother on model: pressure of the tongue on the semicircle in the 
middle of the soother exerts transverse force on the upper jaw. 

     Fig. 4 Initial situation in case 1 before treatment began (frontal view) 
 

     Fig. 5   Case 1: size 2 Curaprox soother in situ before treatment began 
     The soother applies transversal pressure on the upper jaw. 
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Material and Method 
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Fig. 2 Soother on model: passive position of the new soother in the mouth

Fig. 3 Soother on model: pressure of the tongue on the semicircle in the middle 
of the soother exerts transverse force on the upper jaw.

Fig. 4 Initial situation in case 1 before treatment began (frontal view)

Fig. 5 Case 1: size 2 Curaprox soother in situ before treatment began
The soother applies transversal pressure on the upper jaw.

size  2) (fig. 5). There was no further functional therapy. At recall, a 
reduction of the open bite to 5mm was seen after six weeks (fig. 6), then 
to 2mm after five months (fig. 7) and finally to a regular overbite after 
nine months, along with considerably improved oral hygiene (fig. 8). 
The swallowing pattern also changed from visceral to adult swallowing 
action (fig. 9). The new soother was accepted by the parents and child 
during the treatment period. The transition from baby bottle to soother 
was smooth. Giving up the dummy after a treatment period of nine 
months was not a problem.
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Fig. 6 Case 1: reduction of the open bite after six weeks of treatment to 
5mm (no photo was taken before treatment began). Teeth 53 and 63 
are buccally tilted; the tilting and transversal dimension changed over 
time (see fig. 7 and fig. 8). 

 

 
Fig. 7 The open bite has been reduced to 2mm after five months. A 
transversal increase and straightening of teeth 53 and 63 can be seen. 

Fig. 8 Case 1: a regular overbite (frontal view) can be seen after nine 
months with transversal growth... 

 
 

Fig. 9 ... and the tip of the tongue visibly moves towards the papilla 
incisiva when swallowing. The swallowing pattern also changed from 
visceral to adult swallowing action. In this moment of swallowing, the 
occlusion is not in maximum contact with the side of the tooth. 

 
 

Case 2 
A girl was presented at the Schulklinik in Basel for the second 
time at the age of four years and six months. The patient was seen 
for the first time around one year. The recommendation of weaning 
the child off the dummy was not implemented. The girl always 
used a dummy to get to sleep. One year later, her father brought 
her to the clinic again. He had noticed her dental positioning and 
wanted some advice.  Morphologically and functionally, the 
patient presented with an open bite with edge-to-edge bite on teeth 
53 and 83, a crossbite on teeth 63 and 73, but no persistent 
infantile swallowing pattern (tongue thrusting) (fig. 10). A baby 
bottle was no longer used. Therapeutically, the patient’s dummy 
was swapped for the Curaprox soother (size 1), which was 
intended for use to fall asleep. After one month, the size 1 
Curaprox soother was replaced with a size 2 Curaprox soother. 
After just three months of treatment, there was a significant 
reduction of the open bite and correction of the edge-to-
edge/crossbite of the milk canines (fig. 11). After a total of two 
years of therapy, the patient displayed a normal overbite of the 
anterior milk teeth; the edge-to-edge/crossbite around the milk 
canines were corrected (fig. 12). Again, the new soother was 
accepted during the whole treatment period. Weaning the child off 
the soother after the treatment period was no problem according to 
the parents, who had moved the family to Turkey by this time. 

 
Case 3 
A mother presented her son at the Schulzahnklinik in Basel for the 
first time at age two years and five months. She had noticed a 
change in his dental positioning. Morphologically and functionally, 
he displayed a frontal open bite as well as an edge-to-edge bite on 
the first milk molars (fig. 13). The second milk molars were 
breaking through. The patient no longer drank from a baby bottle, 
but the dummy was used more or less all day and all night. 
Therapeutically, the patient’s dummy was swapped for the 
Curaprox soother (size 2). After three months of treatment, the bite 
had closed and the second milk molars had broken through (fig. 
14). The final image shows that the patient had slight protrusion. 
The occlusion is therefore not conclusively evaluated. It seems that 
the first milk molars are in a regular overbite. There was no 
problem in giving up the soother after the end of treatment.
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Fig. 10 Initial situation in case 2 before treatment began, age four years and 
six months (frontal view): open bite with edge-to-edge bite in teeth 53 and 
83 and crossbite in teeth 63 and 73. 

 

Fig. 11 Case 2: reduction of the open bite after three months of treatment and 
correction of the edge-to-edge/crossbite in the milk canines. 

 

 
Fig. 12 Case 2: normal overbite in the anterior milk teeth and second 
dentition has begun to come through after a total of two years of use (image 
from the parents who moved to Turkey). 

 
 

Discussion 
The regulating effect of the Curaprox soother was observed in the 
three cases presented. With all children, it was clear that jaw 
misalignment was caused by suckling habits. In contrast to all the 
comfort soothers described in literature up to now, this one 
possibly features different pressure distribution on the upper jaw. 
Pressure is probably distributed as follows: when viewing the 
suckling part of the soother on a model from the inside, one can see 
that pressure from below pushes the side wings of the soother 
along the roof of the mouth. The pressure is presumably not 
distributed onto the palatine suture. 

Fig. 13 Initial situation in case 3 before treatment began, age two years and 
five months (frontal view): frontal open bite and edge-to-edge bite in the 1st 
milk molars. 

 

Fig. 14 Case 3: after three months of therapy: closed bite; the second milk molars 
have broken through. 

 
 

It is much more likely that pressure is distributed across a wide 
surface.  Up to this point, the biomechanical behaviour of soothers 
had only been studied on flat and round soothers. Soothers with 
flat morphology tend to distribute pressure evenly over the gums 
and put less pressure on the frontal alveolar ridge (Levrini et al., 
2007). Until today, there has been no study of a flat soother where 
the lateral dimension is activated by the tongue, as with the 
Curaprox soother. This impulse, which can directly affect the 
horizontal growth of the top jaw, may have corrected the open bite 
in all three described cases as well as the edge-to-edge bite in 
cases 2 and 3 and the beginning of a crossbite in case 2. Even 
when only the tip of the tongue presses on the thicker area, 
pressure is distributed across the whole upper jaw. The tongue is 
pressed downwards by the spherical part in the middle of the front 
third of the tongue. This turns the edge of the tongue upwards. The 
tip of the tongue also follows this palatal movement. This moves 
the tongue from the visceral swallowing pattern into the adult 
swallowing pattern (see case 1). The lips must hold the shaft in 
place. This trains the lips and the tongue. The movement patterns 
learned remain after the training devices are removed. This means 
that pressure from the lips and tongue correct dental positioning 
without further use of the soother. 
Until now, only one study had covered the orthodontic effects of soothers. 
The Dentistar comfort soother (Novatex, Pattensen, Germany) was studied 
when given to a group of babies after birth. After 16 months of treatment, 5 
per cent of cases presented with an open bite, compared to 38 per cent with 
a standard dummy (NUK, Mapa, Zeven, Germany) and not a single case (0 
per cent) with breastfeeding and no soother (Zuralski, 2013).

Fig. 6 Case 1: reduction of the open bite after six weeks of treatment to 5mm (no 
photo was taken before treatment began). Teeth 53 and 63 are buccally tilted; 
the tilting and transversal dimension changed over time (see fig. 7 and fig. 8).

Fig. 7 The open bite has been reduced to 2mm after five months. A transversal 
increase and straightening of teeth 53 and 63 can be seen.

Fig. 10 Initial situation in case 2 before treatment began, age four years and six 
months (frontal view): open bite with edge-to-edge bite in teeth 53 and 83 and 
crossbite in teeth 63 and 73.

Fig. 8 Case 1: a regular overbite (frontal view) can be seen after nine months 
with transversal growth...

Fig. 9 ... and the tip of the tongue visibly moves towards the papilla incisiva 
when swallowing. The swallowing pattern also changed from visceral to adult 
swallowing action. In this moment of swallowing, the occlusion is not in maximum 
contact with the side of the tooth.

Case 2
A girl was presented at the Schulklinik in Basel for the second time at 
the age of four years and six months. The patient was seen for the first 
time around one year. The recommendation of weaning the child off the 
dummy was not implemented. The girl always used a dummy to get to 
sleep. One year later, her father brought her to the clinic again. He had 
noticed her dental positioning and wanted some advice. Morphologically 
and functionally, the patient presented with an open bite with edge-to-
edge bite on teeth 53 and 83, a crossbite on teeth 63 and 73, but no 
persistent infantile swallowing pattern (tongue thrusting) (fig. 10). A baby 
bottle was no longer used. Therapeutically, the patient’s dummy was 
swapped for the Curaprox soother (size 1), which was intended for use 
to fall asleep. After one month, the size 1 Curaprox soother was replaced 
with a size 2 Curaprox soother. After just three months of treatment, 
there was a significant reduction of the open bite and correction of the 
edge-to-edge/crossbite of the milk canines (fig. 11). After a total of two 
years of therapy, the patient displayed a normal overbite of the anterior 
milk teeth; the edge-to-edge/crossbite around the milk canines were 
corrected (fig. 12). Again, the new soother was accepted during the whole 
treatment period. Weaning the child off the soother after the treatment 
period was no problem according to the parents, who had moved the 
family to Turkey by this time.

Case 3
A mother presented her son at the Schulzahnklinik in Basel for the first 
time at age two years and five months. She had noticed a change in 
his dental positioning. Morphologically and functionally, he displayed a 
frontal open bite as well as an edge-to-edge bite on the first milk molars 
(fig. 13). The second milk molars were breaking through. The patient no 
longer drank from a baby bottle, but the dummy was used more or less 
all day and all night. Therapeutically, the patient’s dummy was swapped 
for the Curaprox soother (size 2). After three months of treatment, the 
bite had closed and the second milk molars had broken through (fig. 
14). The final image shows that the patient had slight protrusion. The 
occlusion is therefore not conclusively evaluated. It seems that the first 
milk molars are in a regular overbite. There was no problem in giving 
up the soother after the end of treatment.
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tip of the tongue also follows this palatal movement. This moves 
the tongue from the visceral swallowing pattern into the adult 
swallowing pattern (see case 1). The lips must hold the shaft in 
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learned remain after the training devices are removed. This means 
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without further use of the soother. 
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Fig. 11 Case 2: reduction of the open bite after three months of treatment and 
correction of the edge-to-edge/crossbite in the milk canines.

Fig. 12 Case 2: normal overbite in the anterior milk teeth and second dentition 
has begun to come through after a total of two years of use (image from the 
parents who moved to Turkey).

Fig. 13 Initial situation in case 3 before treatment began, age two years and five 
months (frontal view): frontal open bite and edge-to-edge bite in the 1st milk molars.

Fig. 14 Case 3: after three months of therapy: closed bite; the second milk molars 
have broken through.

DISCUSSION
The regulating effect of the Curaprox soother was observed in the three 
cases presented. With all children, it was clear that jaw misalignment 
was caused by suckling habits. In contrast to all the comfort soothers 
described in literature up to now, this one possibly features different 
pressure distribution on the upper jaw. Pressure is probably distributed 
as follows: when viewing the suckling part of the soother on a model from 
the inside, one can see that pressure from below pushes the side wings 
of the soother along the roof of the mouth. The pressure is presumably 
not distributed onto the palatine suture.

It is much more likely that pressure is distributed across a wide surface. 
Up to this point, the biomechanical behaviour of soothers had only been 
studied on flat and round soothers. Soothers with flat morphology tend 
to distribute pressure evenly over the gums and put less pressure on the 
frontal alveolar ridge (Levrini et al., 2007). Until today, there has been no 
study of a flat soother where the lateral dimension is activated by the 
tongue, as with the Curaprox soother. This impulse, which can directly 
affect the horizontal growth of the top jaw, may have corrected the open 
bite in all three described cases as well as the edge-to-edge bite in cases 
2 and 3 and the beginning of a crossbite in case 2. Even when only the 
tip of the tongue presses on the thicker area, pressure is distributed 
across the whole upper jaw. The tongue is pressed downwards by the 
spherical part in the middle of the front third of the tongue. This turns 
the edge of the tongue upwards. The tip of the tongue also follows this 
palatal movement. This moves the tongue from the visceral swallowing 
pattern into the adult swallowing pattern (see case 1). The lips must hold 
the shaft in place. This trains the lips and the tongue. The movement 
patterns learned remain after the training devices are removed. This 
means that pressure from the lips and tongue correct dental positioning 
without further use of the soother.

Until now, only one study had covered the orthodontic effects of 
soothers. The Dentistar comfort soother (Novatex, Pattensen, Germany) 
was studied when given to a group of babies after birth. After 16 months 
of treatment, 5 per cent of cases presented with an open bite, compared 
to 38 per cent with a standard dummy (NUK, Mapa, Zeven, Germany) 
and not a single case (0 per cent) with breastfeeding and no soother 
(Zuralski, 2013).

Data about the influence on abnormal transversal development of the 
upper jaw was not collected. It is also possible for open bites to correct 
themselves. As a study of 3,041 children showed, this is less frequent 
than one might expect. While an open bite was diagnosed in the milk 
teeth of 11.4 per cent of children, 9.5 per cent of the children still had an 
open bite after their adult teeth had started to come in. Therefore, auto-
correction of an open bite is comparatively rare (Salbach et al., 2012). 
To ensure this happens, baby bottles, training cups or attachments such 
as those on sports bottles should no longer be used. Tongue thrusting 
continues as long as these drinks containers are used, preventing the 
swallowing pattern from transitioning. The lips should be able to close 
while swallowing; this is only possible with drinks containers that have 
a suitably large opening.

Acceptance in parents and children was achieved in all the cases 
described. The desired success was achieved after a matter of months 
or two years at the most. After this, there was no problem giving up the 
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soother. Whether this soother can be used to prevent open bites or 
side crossbites cannot currently be confirmed. What is also desirable is 
a correction of tongue thrusting in children with Down syndrome and 
improved transversal development of the upper jaw in children with 
lip-jaw-palate clefts. With better control of tongue and lip function, the 
introduction of such training could be offered for mouth breathers who 
suffer from cavities and gingivitis more commonly (Nascimento Filho 
et al., 2004, Voss 2007). If the correction of swallowing patterns were 
observed in a larger number of cases, this would result in a completely 
new therapy option that could be implemented en passant.

CONCLUSION
The initial results of using the new soother are encouraging. In order 
to develop an evidence-based recommendation, we need further tests 
covering the acceptance among children as well as the therapeutic and 
biomechanical effects.

ABSTRACT
Filippi C, Filippi A, VernaC: Orthodontic therapy in the early child- hood 
using pacifier? A case series. (in German). SWISS DENTAL JOURNAL 
SSO 125: 959–964 (2015)

Dental malocclusions (open bite and lateral cross-bite) or functional 
disturbances (persistent infantile swallowing) in young children do not 
occur rarely. They are often induced or reinforced by oral habits, such 
as thumb sucking or bottle feed- ing.

The aim of this case series is to show the effect of a new type of pacifier 
on the development of open bite, cross-bite or tongue dysfunction. 
Three cases selected from the case series are reported to describe the 
effect of early treatment through the pacifier on the above-mentioned 
malocclusions in the 2nd and 5th years of age.

The longitudinal observation after 3, 9 and 24 months of use has 
shown that the open bite and the posterior cross-bite can be reduced. 
A shift from an infantile swallowing pattern to a mature one has also 
been observed.

The results are promising: the method is simple and possibly cost-
reducing. However, the limited number of cases presented does not 
support the reproducibility of the results. For this rea- son the reported 
observations have to be verified by a longitudi- nal study in a larger 
population.
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OHASA NEWS

GAUTENG BRANCH CHAIR

Mmakaoka Sepuru, known to many as 
Kaokie, is an independent oral hygienist 
who attained her qualification at the 
University of Pretoria in 2015. She 
worked in private practice, providing 
orthodontic treatment in her early years 
as a hygienist. She then progressed to 
prosthodontics and general dentistry 
where she is currently employed in 
Waterfall, Johannesburg. 

She has a keen interest in community 
dentistry and she offers primary 
preventative treatment as a consultant 
oral hygienist to the young and old in 
impoverished communities around 
South Africa on a mobile dental unit.

She has served as the OHASA Gauteng Branch Chairperson since 
2017 and also served on the OHASA EXCO.

She has hosted and facilitated numerous South African Dental Association 
events for their Oral Hygiene programme as well as their international 
congress and participated in a radio interview during oral health week. 
She is also the host of numerous OHASA webinars and seminars.

Kaokie, attended the iTOP educator course in 2022 in Dubai and is 
an iTOP instructor as of 2023.

MEET THE OHASA EXCO TEAM
KWA-ZULU NATAL BRANCH CHAIR

Mateenah Jajbhay Amod is a dedicated 
oral hygienist with a rich academic 
background and extensive experience 
in private practice. Graduating with a 
Bachelor of Oral Hygiene from the 
University of the Western Cape (UWC)
in 2015, Mateenah's commitment to 
excellence in oral healthcare was 
evident from the outset. Her academic 
prowess earned her membership in 
the prestigious Golden Key Honor 
Society, a testament to her dedication 
and achievement in the field.

Eager to expand her knowledge 
beyond the realm of oral hygiene, she 
pursued further education, obtaining 
a Postgraduate Diploma in Social and 
Behavioural Studies from Unisa in 2016. 

This interdisciplinary approach equipped her with a deeper understanding 
of the social dynamics that influence oral health outcomes.

Recognising the importance of public health initiatives in promoting 
overall well-being, Mateenah undertook another postgraduate diploma, 
this time in Public Health, from her alma mater, the UWC in 2018. Armed 
with this additional expertise she is committed to addressing broader 
health concerns within her community.

With close to a decade of experience in private practice, Mateenah 
currently holds the position of Head Oral Hygienist and Practice Manager 
at a reputable practice in Durban, KwaZulu-Natal. Her leadership skills 
and clinical expertise have earned her the trust and respect of both her 
colleagues and patients.

Beyond her clinical responsibilities, Mateenah is deeply passionate about 
education. She actively engages with the University of KwaZulu-Natal, 
providing invaluable pre-clinical training, lectures, and clinical supervision 
to aspiring oral hygiene students. Her dedication to nurturing the next 
generation of oral health professionals is evident in her commitment to 
excellence and mentorship.

While currently immersed in the joys of motherhood, Mateenah 
remains eager to further her academic pursuits. She aspires to pursue 
a Masters in Medical Science in the near future thereby continuing her 
quest for knowledge and professional growth.

Outside of her professional endeavours, Mateenah finds solace in 
her love for travel, animals, reading, and long walks in the fresh air. 
She believes in maintaining a healthy work-life balance and cherishes 
moments spent with her family and loved ones.

Having recently completed two terms as the Chairperson of the 
OHASA KwaZulu-Natal Branch, she looks forward to embracing new 
opportunities and adventures in the coming year. Her passion for service 
and leadership will undoubtedly continue to make a positive impact on 
her community and the profession.

Mateenah Jajbhay

Mmakaoka Sepuru
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KWAZULU-NATAL BRANCH

NEWS FROM THE

Dear Members,

We are thrilled to announce the 
successful hosting of our in-person full 
day seminar for 2024. The event was 
marked by an outstanding turnout, with 
passionate members and esteemed 
speakers coming together to enrich 
our collective knowledge and foster 
professional growth. It was truly a day 
filled with insightful discussions, valuable 
connections, and memorable moments.

I would like to extend a heartfelt thank 
you to all our speakers for sharing their 
expertise and insights, which contributed 
to the success of our seminar. Your 

dedication to advancing the field of oral hygiene is truly commendable 
and we are grateful for your valuable contributions.

Additionally, I would like to express our sincere appreciation to our 
Traders who participated in the event, showcasing innovative products 

and services that enhance the practice of oral hygiene. Your support is 
instrumental in providing our members with access to cutting-edge tools and 
resources that empower them to deliver exceptional care to their patients.

Last but certainly not least, I want to extend a heartfelt thank you to 
our members. Your active participation and engagement are the lifeblood 
of our association and it was truly wonderful to reconnect with each and 
every one of you during the seminar. Your dedication to advancing oral 
hygiene practices and your commitment to lifelong learning inspire us all.

As we reflect on the success of our recent seminar, let us carry forward 
the spirit of camaraderie and collaboration that defines our association. 
Together, we will continue to strive for excellence in oral hygiene and 
have a positive impact on the oral health of our communities.

Thank you once again to everyone who contributed to the success 
of our event. I look forward to our continued journey of growth and 
achievement together.

Warm regards,

Mateenah Jajbhay Amod 
Chairperson: KZN Branch Oral Hygienist Association of South Africa

EASTERN CAPE BRANCH CHAIR

Celiwe Hatana qualified at the University 
of the Western Cape as an Oral 
Hygienist with Expanded Functions. 
She developed a strong foundation in 
preventive care and patient education, 
and since then she has showcased 

her skills in orthodontic and general practices. She is known for her 
compassionate and empathetic approach and takes pride in creating 
a comfortable environment for patients of all ages. Celiwe is an 
active member of OHASA and has served as the Eastern Cape Branch 
Chairperson since 2021.

Celiwe Hatana
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EASTERN CAPE BRANCH

NEWS FROM THE

PREVENTION IS BETTER THAN CURE: EDUCATION, EDUCATION, 
EDUCATION!
My favourite part of being an Oral Hygienist is educating others. I like 
to make a difference in people’s lives for the better! I’m very service 
oriented and passionate. 

I love engaging with people and explaining and demonstrating oral 
hygiene instructions, techniques and giving them dietary advice, and tips 
etc. Most of my patients (and I see a lot of new patients and feel like I’m 
up to my eyeballs in perio!) have no clue what to do. Some have never 
even heard of floss! And have never had their teeth cleaned.

Most of them are so grateful and appreciative that I have educated 
them on how to maintain optimal oral health, and we work as a team 
as long as they are invested in their mouths. 

I especially love working with children and giving talks at schools 
from playschools to high schools. 

Smaller children are so adorable, honest and enthusiastic. They are 
like little sponges. We sing tooth brushing songs together and I show 
them how to brush and what foods to avoid and what Montie the tooth 
monster does in their mouth. They are super excited about a simple 
sticker and beam from ear to ear!

I also educate the teachers and assistants and tell them to spread 
the word to their families and friends. 

I like to shock the teenagers so they remember what I have said as 
they are usually not as enthusiastic as the little ones. I show horrid photos 
of ANUG, hairy tongue, perio, oral stds etc. They gasp and won’t forget 
those photos in a hurry. Hee hee! 

I also tell them about the importance of a custom made gum guards 
for sport. I include all the learners in my talks and quiz them on my 
topic. I award small dental prizes for the correct answers which they 
enjoy thoroughly. 

A wise man, Nelson Mandela, once said, “Education is the most 
powerful weapon which you can use to change the world”.

The HPCSA figures that I was made aware of at my local OHASA 
seminar recently are alarming!!!

In a 2016 study approximately 84% of 6 year olds had dental caries. 
85% of 15 year olds had periodontal disease. 

Oral hygienists only make up about 15% of the oral health workforce 
in South Africa. And we have a population of 60 million! 

Therefore the ratio per clinician is about 46 000 people…
So go out and use your powerful weapon to do good in your community. 

Even if it’s an hour per month! It could make a big difference!!!!

Vicky Edelson
OHASA Eastern Cape Member
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OHASA NEWS

OHASA EASTERN CAPE SEMINAR, 18 MAY 2024

With great excitement about catching up with colleagues and learning 
new information, we met up at the Victoria and Alfred Collection in Port-
Elizabeth on Saturday, 18 May 2024 for a full day seminar.

Our first lecture was a very informative talk on how to be effective in 
communicating and treating children that are on the Autistic Spectrum, 
which was presented by Mr Abdol, a local optometrist. 

Our next lecture by Prof. Brijlal from the University of the Western 
Cape, reminded us of the desperate need for oral healthcare in the 
community, and encouraged us to get involved in the community as a 
form of social accountability. 

After a lovely tea-break and the opportunity to spend time with our 
traders, Dr TA Muslim guided us through An Ethical Approach to Dealing 
with Dilemmas. We were reminded of amongst others, our ethical principles 
and the professional virtues of compassion, integrity, trustworthiness and 
conscientiousness. May we all live up to these standards.

Our last lecture before lunch was by Dirna Grobbelaar on Guided Biofilm 
Therapy, where we learned useful tips on scaling and sharpening. She 

continued after lunch, introducing us to the Oclean Sonic toothbrushes, 
and the new Balene double-sided toothbrush – an amazing innovation 
indeed.

During the lunch break we were able to spend more time with our 
very friendly traders: Colgate, Ivodent, Prime Dental, SciVision and 
Haleon and received lovely goodie bags with products to try at home. 

After our last lecture we held lucky draws and there was great excitement 
among the winners. We closed the day by thanking the speakers, 
attendees, and traders, while saying goodbye until we meet again.

It was indeed a wonderful, informative day.

Celiwe Hatana
Chairperson: Eastern Cape

Prof. Brijlal with her former students

Prof. Brijlal with Dirna and Vicky Edelson

Dirna Grobbelaar and Celiwe Hatana

Prof. Brijlal with her two former students- 
Cubeka Kunene and Liya Mvimbi

Celiwe with Prof Priscilla Brijlal and 
Dr T A Muslim

Colgate Winner: Gerrida Howard Prime Dental Winners: Noxolo Mjoli, 
Celiwe Hatana and Tilla Nell

SciVision Winner: Amanda Bouwer

PRIZE WINNERS
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GAUTENG BRANCH

NEWS FROM THE

OHASA NEWS

“A smile remains the most inexpensive gift I can bestow on anyone and 
yet its power can vanquish kingdoms”, Og Mandino

You the oral hygienist, dental therapist, dental assistant, or dentist 
have given that quote meaning! You are the ones who help others to 
create their smiles!

GAUTENG BRANCH SEMINAR
It has been a great start to the year with the Gauteng Branch hosted a 
seminar at River Meadow Manor that included lectures from Dr Rutendo 
Kudenga on Vaping; Lucinda Risseeuw on Dental and Mental; Dr Christa 
Blignaut on Peri-implantitis in Private Practice; Marko Pretorius on the 
Tax Implications in Independent vs. Supervised Practice and Dr Coenie 
Bezuidenhout on The first Two Years.

Thank you to each and every speaker who enthusiastically gave of 
their time and presented world-class lectures to our delegates. The 
members were thoroughly engaged and educated. We were treated 
to amazing topics that were thankfully live streamed to the rest of the 
OHASA members as well!

The day gave the delegates insight on various topics that are fundamental 
to our everyday dental lives. Members were treated to a lovely array of 
food and lunch, with the dental sponsors providing all our members with 
dental products and information on the research behind all products.

SAAPD – GIVE A SMILE BACK
The South African Association of Pediatric Dentistry collaborated with 
OHASA for an outreach called: Give a smile back at Cure Day Hospital in 
Pretoria East. The morning comprised dental surgeries being provided 
to pediatric patients pro bono. The parents, caregivers and children 
were given oral hygiene instructions on how to optimise their cleaning 
routines. It was a lovely day spent with the team and special mention 
must made of Elmien Grove who was able to give of her time on the day.

We look forward to more outreach days with the team and thank 

Curaprox for their willingness to sponsor dental hampers for all the 
families. Giving back to the community is fulfilling and makes one realise 
our privilege. Thank you to the SAAPD team for their invitation and we 
hope to have this initiative spread all over South Africa in collaboration 
with further sponsors.

CLOSING
The first five months of this year have been a rollercoaster ride for a 
lot of our delegates. Starting new jobs, hygienists graduating last year 
and beginning their dental journeys in the workforce, The NHI Bill being 
signed, leaving hygienists and dental professionals questioning everything 
along with life’s everyday challenges and having to stay afloat. We know 
that all of us have a lot that we may be dealing with but thank you to 
the dental professionals who wake up daily to provide services that 
normally go unnoticed by the public. Even with everything happening 
in the world, you all still manage to put a smile on a person’s face, and 
put aside whatever may be on your mind, to put someone else’s mind 
at ease regarding their own dental health.

You might not hear this very often, but, THANK YOU! Your work does 
not go unnoticed. 

Should you know of someone who loves this profession and would 
be suitable to be the Gauteng Branch representative, please email the 
OHASA Gauteng Branch and nominate this future leader of the branch. 
My time as chair has been wonderful, but it is time I let go of the reigns 
at the close of the year and help another individual guide the branch to 
greater and more prosperous heights! If you believe that you have the 
traits required, please nominate yourself as well. We’re looking forward to 
hearing from you all as this is YOUR branch that we are helping you lead!

Regards, 
Mmakaoka “Kaokie” Sepuru
Chairperson: Gauteng Branch
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This was a special day spent with the community, giving back and 
providing donations of time and goodie bags arranged by the South 
African Association of Dentistry (SAAPD) in collaboration with OHASA’s 
Gauteng branch. 

The day comprised OHASA branch members educating and aiding 
guardians and their children. Children from the greater Roodepoort 
area were treated pro bono for dental care under general anaesthetic.

The OHASA Gauteng representatives were on hand to supply oral 
health aids including toothbrushes and toothpaste as well as educational 
pamphlets for all who attend.

The SAAPD thanked OHASA after the outreach at Cure Day Hospital 
Wilgeheuwel stating, “The difference you have made in these children’s 
lives and that of their families is something not many institutions can say 
they have accomplished, please give yourselves a pat on the back and 
know that you are angels from above. As all healthcare professionals 
know, treatment means very little without preventative aids and education.” 

Thank you to all our sponsors who are always willing to provide dental 
cleaning aids to all in attendance. It means more than we realise, and 
they are always truly appreciative. I hope the partnerships continues 
for years to come!

SURGICAL DAY AT CURE DAY HOSPITALS: 
A COLLABORATION BETWEEN SAAPD AND OHASA GAUTENG
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