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Abstract
Oral health of children and adolescents – factors of concern in the 

future

In children, oral health is an integral part of general health. 

Good oral health contributes to normal growth and development 

as well as good quality of life. Professionals working with children 

should be aware not only of normal growth and development, but 

also of the special needs of children and how to take into account 

all the information concerning them in dental care. Good oral 

health is not a given for healthy children, let alone those suffering 

from illness.

Caries continues to be a problem, and early childhood caries 

(ECC) can lead to severe oral infections and even repeated treat-

ment requiring general anaesthesia. Today, caries is still predictive 

of caries. Signs of risk of periodontitis can be seen as early as dur-

ing the deciduous teeth phase. Both illnesses have long-term im-

pacts; on the other hand, both can be managed with good early 

diagnostics and by intervening when the disease is still preven-

table.

As many as one in every five children has a chronic systemic 

illness, the most prevalent being allergies, asthma, diabetes and 

autoimmune diseases, of which rheumatoid arthritis is the most 

common. Nearly 10  % of children suffer from mental problems. 

Changes in the way people eat, a more sedentary lifestyle and in-

creased screen time have led to a rise in the prevalence of obesity 

among children and adolescents. While smoking has become less 

HEADLINES

• Continuous oral health promotion is essential at 
population as well as individual level – caries and 
periodontal disease persist among children.

• Systemic and psychiatric diseases, as well as neuro 
developmental disorders are common among children, 
affect oral health, and therefore must be born in mind 
in dental treatment planning.

• Overweight is today’s problem and threatens both 
child’s general and oral health, the same is true for 
eating disorders, although rare.

• Problems in maintaining child’s oral health concerns 
the entire family.

• Dental professionals possess a key role in detecting 

child’s health being neglected by care takers.

AUTHORS

Vuokko Anttonen, Professor, DDS, Pediatric Dentist. Oulu 
University Hospital, Oulu, Finland, Research Unit of Oral 
Health Sciences, University of Oulu, Finland and MRC, Oulu 
University Hospital, University of Oulu, Finland
My Blomqvist, PhD, DDS, Pediatric Dentist. Helsinki 
University Hospital, Helsinki, Finland and Karolinska 
Institutet, Stockholm, Sverige
Heikki Alapulli, DDS, Pediatric Dentist. Helsinki University 
Hospital, Helsinki, Finland
Mirja Methuen, DDS, Pediatric Dentist. University of Eastern 
Finland, Kuopio, and Kuopio University Hospital, Kuopio, 
Finland
Sari Koskinen, DDS, Pediatric Dentist. Oulu University 
Hospital, Oulu, Finland
Helena Yli-Urpo, PhD, DDS, Pediatric Dentist. Salo Health 
Center, Salo, Finland
Päivi Rajavaara, PhD, DDS, Pediatric Dentist. Research Unit 
of Oral Health Sciences, University of Oulu and Dental 
Teaching Unit, City of Oulu, Finland
Tarja Tanner, PhD. Research Unit of Oral Health Sciences, 
University of Oulu, Finland
Päivi Lindholm, MD, Specialist in Child and Youth Psychiatry. 
MRC, Oulu University Hospital, University of Oulu, Finland
Eija Könönen, professor, DDS, Specialist in Periodontology. 
Institute of Dentistry, University of Turku, Finland and Oral 

Health Care, Welfare Division, City of Turku, Finland
Corresponding author: Vuokko Anttonen, POB 5281, 90014 University of Oulu, 
Finland. E-mail: vuokko.anttonen@oulu.fi

Accepted for publication 10 June 2019.

This paper has been peer reviewed.

Anttonen V, Blomqvist M, Alapulli H, Methuen M, Koskinen S, Yli-Urpo H, 
Rajavaara P, Tanner T, Lindholm P, Könönen E. Oral health of children and 
adolescents – factors of concern in the future.  
Nor Tannlegeforen Tid. 2020; 130: 18–24

MeSH: Children; Dental Caries; Periodontal Diseases; Health; Body Mass Index; 
Tobacco, Smokeless; Anaesthesia, General



2020  ·  130  ·  #1 19

prevalent the use of snuff has become more common among ado-

lescents. All this poses a threat to oral and general health in the 

future.

Dental practitioners must be prepared to assess whether a 

child’s right to a safe environment, normal growth and develop-

ment and good health is met. Promotion of oral health must be 

continuous on population as well as on individual level, and new 

methods to achieve this need to be developed. All children have 

the right to good oral health.

Introduction
The child’s development and growth is a bio-psycho-social cascade 
where the development in all three era is necessary and problems in 
any of them interfere with normal growth. Parents, dental and med-
ical professionals as well as the society are responsible for guaran-
teeing a healthy environment, child’s undisturbed development, 
and health. According to The United Nations Convention on the 
Rights of the Child article 24 (1) every child has the right to the 
enjoyment of the highest attainable standard of health and to facili-
ties for the treatment of illness and rehabilitation of health. Along 
with the right to evaluation and support of somatic development 
and health, every child and family has similar right for psychosocial 
development and welfare (2). Good oral health is an essential part 
of general health and necessary for growth and development. On 
the other hand, poor oral health is a risk for general health and 
systemic diseases may be a threat to oral health. (figure 1)

Systemic and psychiatric diseases and weight
Systemic diseases
Even one fifth of Finnish children have a chronic systemic disease 
with varying severity. The most common are allergies, asthma, neu-
rodevelopmental disorders, coeliac disease, type I diabetes (DM I) 
and autoimmune diseases of which juvenile idiopathic arthritis 
(JIA) is the most common. The proportion of children diagnosed 
with obesity, inflammatory bowel disease (IBD), DM I, and JIA as 
well as with organ transplants, operated heart conditions and the 
survivors of childhood cancer, has been increasing in recent years 
(3). In Finland, 500 children (<1 %) and adolescents are diagnosed 
with DM I annually, while the number is 400 children for congeni-
tal heart diseases and 150 children for JIA. Chronically ill children 
often have a higher risk of oral diseases compared with their healthy 
peers and they have special needs in dental care. For example, chil-
dren with congenital heart disease comprise a risk group for dental 
caries (4) and diabetics are prone to gingivitis and have greater 
plaque accumulation (5). JIA often involves the temporomandibu-
lar joint and thereby affects the developing occlusion (6). If left un-

treated, poor oral health can have a devastating impact on the over-
all health, especially for those with certain systemic health problems 
and conditions. Lack of preventive and timely therapeutic care may 
exacerbate systemic problems. Oral health care of patients with sys-
temic health problems often necessitates consultation with the 
medical specialists who treat the child and treatment may need to 
be rendered in hospital settings. Having pathways to ensure chil-
dren’s oral health at appropriate level and way needs continuous 
attention

High and low BMI
In recent years snacking has replaced regular meals. Consumption 
of soft and energy drinks has increased, causing a threat for general 
as well as oral health (7). Frequent snacking and intake of sweet 

Figure 1. Good oral health is essential for health and wellbeing of all 
children. The photo was taken in the Oulu University Hospital Finland for 
this purpose with the written consent of the mother.
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products are associated with overweight (8), but also with dental 
caries (9). Indeed, children’s overweight and obesity are common in 
today’s industrialized world (10). Simultaneously with dietary 
changes, time spent in front of TVs, PCs and mobile applications 
has increased at the expense of physical activity, in particular 
among the teens (11). Literature of the association between over-
weight and caries is contradictory; both high and low BMI have 
been shown to associate with decaying. The association appears dif-
ferent in countries of different developing stage (12). These issues 
need close monitoring in future.

Eating disorders, on the other hand, are common especially 
among girls, when approximately 7 % of Finnish women get such 
diagnosis before 30 years of age (13). Eating disorders threaten gen-
eral as well as oral health. The most remarkable problem is dental 
erosion, in which teeth dissolve due to frequent vomiting or con-
sumption of acid food and drinks (14) combined with occlusal forc-
es. The prevalence of erosive tooth wear per se is increasing and a 
matter of concern especially among the young.

In all cases where a young patient has an eating disorder of any 
kind, possibility for professional nutritional counselling must be 
considered, in some cases even counselling to arrest erosive tooth 
wear. It is important to remember that an eating disorder may be a 
symptom of an underlying mental problem, which requires referral 
to psychiatric counselling.

Visions in child psychiatry
In a Finnish population-based study (n=2682) by Borg and cowork-
ers (15), 17 % of children aged 4–9 years were reported to have psy-
chiatric symptoms according to the Strength and Difficulties Ques-
tionnaire (SDQ, www.sdqinfo.com) filled in by parents and / or 
teachers. Based on the reports by physicians working in primary 
health care clinics, 12 % of children and families were evaluated to 
need treatment and support in primary health care and respectively 
9 % (number of reports 2604) in specialized health care due to psy-
chosocial problems.

There is no evidence of substantial increase in children´s mental 
health problems in Finland between 1989 and 2013; however, the 
use of mental health services has constantly increased (16). The 
number of referrals indicates better detection of children´s mental 
health problems but it might also indicate that children with mental 
health problems have substantial difficulties to cope in a more com-
plex operational and emotional daily environment. Recognition of 
risk factors, early detection as well as prevention and care of psy-
chosocial problems is both effective and cost-efficient (2).

Psychosocial aspects should be taken into account in every con-
tact with a child in health care system, including dental care. All 

health care personnel are responsible to detect the possible risk fac-
tors and / or psychiatric symptoms and organize or refer the child 
and the family to appropriate evaluation, care and support. The 
common goal is to provide good mental health.

Children and adolescents with psychiatric issues may have diffi-
culty even in attending routine dental check-ups and with coping 
with dental treatment. Again, medications may cause a reduced sal-
ivation rate and a child’s/adolescent’s motivation for good home-
care maybe low, which all increase risk i.e. for dental caries. There-
fore, preventive measures should be carried out frequently by the 
professionals and these children/adolescents should have shortened 
recall intervals. If necessary, for instance due to large treatment 
need or symptoms, these children should be treated under dental 
general anesthesia (DGA).

Neurodevelopmental disorders
Neurodevelopmental disorders affect about 10  % of the general 
child population, and the most common types being attention defi-
cit hyperactivity disorder (ADHD) occurring in 3–6 %, language 
impairment in 5  %, intellectual disability in 1–2  %, autism spec-
trum disorders (ASD) in 1.5 %, and Tourette Syndrome and Obses-
sive Compulsive Disorder (OCD) in 1  %. Comorbidity between 
neurodevelopmental disorders is common, i.e. 50  % of children 
with ASD also fulfil diagnostic criteria for ADHD. Because most 
neurodevelopmental disorders present symptoms already at an ear-
ly age, long before reaching a certain diagnosis, a concept of ES-
SENCE (Early Symptoms of/Symptomatic Syndromes Eliciting 
Neurodevelopmental Clinical Examinations) has been presented to 
be used for this group (17), implementation of which is a future 
challenge.

Dental behavior management problems are common in children 
with neurodevelopmental disorders (18). Such children gain from a 
structured dental appointment (e.g. 1000-learning), and especially 
children with ASD from augmentative communication (e.g. using 
pictures). In ADHD, executive dysfunctions lead to difficulties us-
ing previous dental experiences to decide how to react during the 
present dental appointment (19). ASD is characterized by impair-
ments in social interaction and communication, restricted patterns 
of behavior, and unusual sensory sensitivities (DSM-5 2013). Chil-
dren with ASD are impaired in building flexible predictions and 
expectations, which is very much needed during a dental visit. Sen-
sory abnormalities to a greater extent affect those with severe autis-
tic traits (20). However, in the dental setting, bright light, loud nois-
es and strong tastes or smells offer a challenge even for those with 
milder sensory sensitivities.



2020  ·  130  ·  #1 21

Oral health
Dental caries
Caries still is the most common chronic disease worldwide (21). If 
left untreated, dental caries can cause toothache, loss of function, 
and even dental infections that may even become life threatening. 
Caries with its consequences may deteriorate child’s oral health re-
lated quality of life (OHRQoL) (22) affecting child’s sleeping, play-
ing, eating and self-esteem (23). ECC, early childhood caries, con-
cerns only a minority of children, but deteriorates life of the 
children and people around them. It is often a reason for referral to 
DGA, even more than once (24) (figure 2).

Literature on DGAs has revealed background factors related to 
both family issues and negative oral health behaviors (25) (Table 1). 
Removing plaque and using fluoride toothpaste twice per day (26) 
and favoring healthy diet without snacking (27) are the means for 
controlling and preventing manifestations of caries disease. Oral 
health must not be taken for granted, but promotion must be con-
tinuous at population level. When treating children with risk for 
caries, it is most important to get families involved and aim to sup-
port them and help child with individual plan for caries controlling. 
It must always be borne in mind that DGA is not without risks. In-
deed, research is needed to identify the potential risks associated 
with the use of general anesthesia especially for the very young chil-
dren.

Periodontal disease
Children and young individuals also suffer from periodontal diseas-
es. Plaque accumulation at the gingival margin is the major cause of 
gingival inflammation, which results in an environment favoring 
inflammophilic bacteria and may lead to a dysregulated immune 
response and, further, to the initiation of periodontal destruction 
(28). Gingivitis is common among the toddlers, but also signs of 

periodontitis (i.e. loss of marginal bone) can be detected already in 
the primary dentition. A study using bitewing radiographs, bone 
loss for at least one proximal site was prevalent in 4.5 % of 9-year-
olds (29). In a longitudinal study the presence of subgingival calcu-
lus was connected to progression of periodontitis on periodontal 
conditions among teenagers (30). Smoking as well as diabetes are 
known to expose to periodontal disease. Association of diabetes 

Figure 2. ECC – Early Childhood Caries is the most common reason for 
dental general anesthesia (DGA) among children. Due to anatomical 
characteristics, progress of dental caries in primary teeth is faster than in 
permanent teeth.

Table 1.  Number and proportion of children with dental general anesthesia (DGA) and their age and gender matched counterparts 
treated conventionally show difference in family size as well as self-reported parental dental fear and DGAs of siblings.

Variable
Group n ( %)

p
DGA Control

Fearful parent 22 (25.3) 8 (7.8) 0.001

DGA of parent 10 (11.5) 8 (7.8) n.s.

DGA of sibling 15 (17.2) 4 (3.9) 0.009

Number of children in the family 1 6 (6.9) 16 (15.5)
0.0392 26 (29.9) 39 (37.9)

3 22 (25.3) 28 (27.2)

≥4 30 (34.5) 19 (18.4)
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with gingival inflammation and attachment loss was shown in a co-
hort study with 700 children and adolescents, and periodontal de-
struction was shown to occur even under the age of 12 years (31). 
Some evidence exists also on the association between the extent of 
gingival bleeding and metabolic syndrome in 8‐ to 10‐year‐old chil-
dren, specifically boys (32). It is notable that in addition to local 
tissue damage, chronic infection in the periodontium may lead to 
low-grade systemic inflammation, which is associated with several 
systemic diseases. Careful diagnostics and considering the risk fac-
tors, are essential for detection of the disease at its early phase, and 
early intervention is of utmost importance in preventing the devel-
opment of advanced periodontal disease and likely in providing 
support for general health. If any signs of aggressive periodontal 
disease are seen in a child, the child should be referred to a specialist 
in periodontology, or he/she should be consulted.

Threat of future consequences of childhood oral infections
A recent article by Pussinen et al. (2019) (33) showed that oral in-
fections in childhood, such as the signs of either periodontal dis-
ease or dental caries or both was associated with the subclinical 
carotid atherosclerosis in early 30’s despite other risk factors for 
cardio vascular disease. The risk appeared to be even higher for 
boys. This was a path finder study in this era, and the findings em-
phasize the importance of a child’s oral health.

Neglecting the child
Neglecting a child’s oral health and home care may be the only signs 
of child maltreatment. However, this is clinically obvious for any 
dentist. The most vulnerable group for maltreatment is small chil-
dren. The prevalence of untreated dental caries has been found to 
be increased among maltreated, sexually and physically abused 
children (34). Signs like abnormal bruises in oro-facial region may 
raise suspicion for child´s sexual or physical abuse. Maltreatment 
can have lifelong effects on child´s mental and physical develop-
ment (35). Evaluation of child´s sexual or physical abuse is de-
manding and needs multidisciplinary approach. In Finland, there 
are teams, including a dentist in every university hospital special-
ized in evaluating child abuse cases. If a concern arises about child 
maltreatment, a dentist is obliged to inform the local authorities 
responsible for children’s protection.

Smoking and snuff use
Literature shows decline in smoking prevalence among adoles-

cents, whereas snuff or «snus» use is common in all Nordic coun-
tries including Finland (36–38) (figure 3), where selling snuff is not 
legal. Snuff is traditionally used by athletes active in team sports 
(39), but with increasing trend, the use is increasing among all 
teens. Snuff can cause strong addiction due to its´ nicotine content. 
Health effects of snuff use depend on the dose as well as length of 

Figure 3. Proportion of 12 to 18 -year-olds, who use snuff (snus) occasionally or daily in 1981–2017 (Adolescent Health and Lifestyle Survey 2017). 
Kinnunen J, Pere L, Raisamo S, Katainen A, Ollila H, Rimpelä A. The Adolescent Health and Lifestyle Survey 2017: Adolescent smoking, alcohol use 
and gambling. Reports and Memorandums of the Ministry of Social Affairs and Health 2017:28.
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snuff use. Smoking adolescents seem to be prone to an outbreak 
and progress of periodontitis compared to non-smokers (40). It has 
been shown that an immediate effect of a snuff dose is increase in 
heart rate and blood pressure (41) Long-term snuff use has been 
shown to be associated with general health such as cardiovascular 
diseases (42), diabetes type 2 (43), as well as being potentially car-
cinogenic (44). In addition, «snus» use has been found to be associ-
ated with increased risk of premature birth, stillbirth, and lower 
birth weight (45). In vivo and in vitro studies about health effects of 
snuff use are needed to understand the role of snuff in diseases. 
Even questioning about the use of tobacco products has shown to 
be effective, therefore dentists should make a routine of asking even 
their young patients on the use of tobacco products and motivate 
and support them to stop the possible use.

Conclusion
While treating a child, a dentist must be aware of the child’s physical 
and mental developmental state, as well as any systemic diseases or 
neurologic or psychic disturbances. He/she should also be able to 
treat the child according to the developmental stage and consider-
ing any special needs. The dentist should be able to follow the child 
through the early years in collaboration with the whole team of 

dental professionals closely communicating with the family to sup-
port their commitment. It is essential that the dentist knows when 
and where to refer the child if needed. There must be a sufficient 
number of pediatric dentists for referring and consulting. Also, 
pathways must exist to ensure the collaboration between pediatric 
dentists and those working in primary health care. Information on 
the latest methods for prevention and treatments in pediatric den-
tistry must be delivered to all those involved in taking care of the 
child whether at home, day care, dental offices or hospitals.

Every child, including those with special needs are entitled to 
individual treatment plan, health promotion, and continuous mon-
itoring. Population-based oral health promotion should be contin-
uous adopting new ways for it. Oral health cannot be taken for 
granted. There is global alliance with an aim that children born in 
2025 and after that will no more have manifested caries lesions. For 
now, the success in reaching that goal is controlling the causes 
known to be associated with oral diseases, mainly microbes, and 
diet, and for dental caries using regularly topical fluoride products. 
Maybe the ongoing research on the role of microbiota and genetics 
will bring new insight for controlling oral diseases. The aim of all 
health personnel must be to ensure the best possible oral health for 
children.
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Tidendes pris for beste kasuspresentasjon
Tidende ønsker å motta gode 
kasuspresentasjoner til tidsskriftet. 
Vi har derfor opprettet en pris som 
vi tar sikte på å dele ut hvert annet 
år, og neste gang ved NTFs lands
møte i 2020.
Prisen på 20 000 kroner tildeles 
forfatteren(e) av den kasuistikk 
som vurderes som den beste av de 
publiserte kasuspresenta sjonene i 

løpet av to årganger av Tidende. 
Tidende ønsker med dette å 
oppmuntre til en type fagskriving 
som er etterspurt blant leserne og 
som bidrar til å opprettholde norsk 
fagspråk. Vi er ute etter pasienttil
feller som er sett og dokumentert i 
praksis og som beskriver kliniske 
situasjoner som bidrar til erfarings
grunnlaget i tannhelsetjenesten. Vi 

er svært interessert i flere bidrag 
fra den utøvende tannhelse
tjenesten i tillegg til kasus fra spe
sialistutdanningene. Ved bedøm
melsen blir det lagt særlig vekt på: 
Innholdets relevans for Tidendes 
lesere, disposisjon, fremstillings
form og lesbarhet, diskusjon av 
prognose og eventuelle alternative 
løsninger samt illustrasjoner.




