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University of Oulu, P.O. Box 8000, FI-90014 University of Oulu, Finland

Abstract

General anaesthesia (GA) is a widely used sedation method in dentistry. It is usually used for
patients with an extensive dental treatment need, most often related to dental caries, and limited
coping skills to consider conventional dental care. These patients are often small children or
persons with dental fear. Using dental general anaesthesia (DGA) is expensive, special equipment
and trained staff are needed, and it is not without risks for patients.

The aim of this study was to investigate factors associated with children’s DGA. In addition to
dental caries and dental fear, general health status, oral health behaviours, family-related factors,
as well as dental attendance after DGA were in focus.

The thesis is composed of five independent studies. There were three different study
populations ‒ one in specialised and two in primary health care. There was also an age- and
gender-matched comparison group for one of the study populations. Questionnaires were used in
three of the studies, and two of the studies were based on patient files.

According to the results, the threshold is lower for treating medically compromised children
under DGA than treating healthy children under DGA. Medically compromised children have
more often a history of DGA treatments compared with their healthy peers. Dental caries and
dental fear were the main reasons for DGA in all of the studies. Dietary and drinking habits, as
well as oral hygiene behaviours were distinctly poorer among children undergoing DGA than
among those treated in a normal dental setting. A history of DGA in the family, a large number of
siblings and male gender were important background factors associated with DGA. Patients
treated under DGA were prone to miss or cancel their upcoming appointments.

In conclusion, DGA is necessary in some cases, but it could be avoided if factors associated
with DGA were taken into account in treatment plans. DGA in itself does not have an enhancing
effect on oral health over the long term.

Keywords: child, dental attendance, dental caries, dental fear, dental general
anaesthesia, family-related factors, general health, oral health behaviours
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Tiivistelmä

Yleisanestesia on hammashoidossa yleisesti käytetty sedaatiomenetelmä vaikeahoitoisille poti-
laille. He ovat usein pieniä lapsia, hammashoitopelkoisia tai sellaisia potilaita, joiden hoidontar-
ve on liian laaja ja haastava tavanomaiseen hammashoitoon.

Tämän tutkimuksen tavoitteena oli selvittää lasten nukutushammashoitoon liittyviä tekijöitä.
Karieksen ja hammashoitopelon lisäksi tutkimuksen kohteena oli yleisterveydellisiä seikkoja,
suunterveystottumuksia, perheeseen liittyviä tekijöitä sekä hammashoitopalvelujen käyttö nuku-
tushammashoidon jälkeen.

Tämä väitöskirja koostuu viidestä erillisestä osajulkaisusta. Tutkimusjoukkoja oli kolme:
yksi erikoissairaanhoidosta ja kaksi perusterveydenhuollosta. Yhdelle tutkimusjoukolle oli ikä-
ja sukupuolivakioitu vertailuryhmä. Kyselylomakkeita käytettiin kolmessa osajulkaisussa ja kak-
si osajulkaisua perustui potilaspapereihin.

Yleissairaita lapsia hoidettiin nukutushammashoidossa matalammalla kynnyksellä kuin ter-
veitä lapsia. Yleissairailla lapsilla oli myös useammin nukutushammashoitohistoriaa kuin ter-
veillä lapsilla. Karies ja hammashoitopelko olivat pääsyyt nukutushammashoitoon kaikissa tut-
kimuksissa. Juoma- ja ruokatottumukset, kuten myös suuterveystottumukset, olivat selkeästi
huonommat nukutushammashoidossa hoidetuilla lapsilla kuin niillä lapsilla, jotka hoidettiin nor-
maalisti hereillä. Perheen nukutushammashoitohistoria, suuri määrä sisaruksia ja miessukupuoli
olivat merkittäviä nukutushammashoitoon yhteydessä olevia tekijöitä. Nukutushammashoidossa
hoidetut potilaat jättivät usein tulematta nukutushammashoidon jälkeisille hammashoitokäyn-
neilleen tai peruivat aikansa.

Nukutushammashoito on välttämätön tietyissä tilanteissa, mutta se voitaisiin välttää, jos sii-
hen liittyviä tekijöitä huomioitaisiin paremmin hoitosuunnitelmissa. Nukutushammashoidolla
sinänsä ei ole suunterveyttä parantavaa pitkäaikaisvaikutusta.

Asiasanat: hammashoidossa käyminen, hammashoitopelko, karies, lapsi,
nukutushammashoito, suunterveystottumus, yleisterveys
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ASA  American Society of Anesthesiologists 

BZD   Benzodiazepines 

CBT Cognitive Behavioural Therapy 

CI Confidence Interval 

DGA  Dental General Anaesthesia 

DMF    Decayed, Missing, Filled  

ECC   Early Childhood Caries 

GA     General Anaesthesia 

ICD-10     International Statistical Classification of Diseases and Related 

Health Problems 

LA    Local Anaesthesia 

MDAS    Modified Dental Anxiety Scale 

n. s.      Not Significant 

OHRQoL    Oral Health-Related Quality of Life 

OUH       Oulu University Hospital 

p        P-value 

SD Standard Deviation  

SES Socioeconomic Status 

UK United Kingdom 

USA United States of America 

VAS     Visual Analogue Scale 
  



12 

 



13 

List of original publications  
This thesis is based on the following publications, which are referred throughout 

the text by their Roman numerals:  

I  Rajavaara P, Rankinen S, Laitala M-L, Vähänikkilä H, Yli-Urpo H, Koskinen S, 
Anttonen V (2017) The influence of general health on the need for dental general 
anaesthesia in children. Eur Arch Paediatr Dent 18(3): 179-185. doi: 10.1007/s40368-
017-0284-x  

II  Taskinen H, Kankaala T, Rajavaara P, Pesonen P, Laitala M-L, Anttonen V (2014) Self-
reported causes for referral to dental treatment under general anaesthesia (DGA): a 
cross-sectional survey. Eur Arch Paediatr Dent 15(2): 105-112. doi: 10.1007/s40368-
013-0071-2  

III  Rajavaara P, Laitala M-L, Vähänikkilä H, Anttonen V (2018) Oral health behaviors 
associated with dental general anesthesia (DGA) among healthy children. Adv Pediatr 
Res 5:3. doi: 10.12715/apr.2018.5.3 

IV  Rajavaara P, Laitala M-L, Vähänikkilä H, Anttonen V (2018) Survey of family-related 
factors of children treated under dental general anesthesia. Eur J Paediatr Dent 19(2): 
139-144. doi: 10.23804/ejpd.2018.19.02.08  

V  Tilja M, Rajavaara P, Laitala M-L, Pesonen P, Anttonen V (2018) Dental attendance 
after treatment under dental general anesthesia (DGA) – a data-based follow-up study. 
Eur Arch Paediatr Dent. https://doi.org/10.1007/s40368-018-0381-5 

In addition, some previously unpublished data are also presented. 

  



14 

 



15 

Contents  
Abstract 

Tiivistelmä 

Acknowledgements 9 
Abbreviations and definitions 11 
List of original publications 13 
Contents 15 
1 Introduction 17 
2 Review of the literature 19 

2.1 DGA and its indications .......................................................................... 19 
2.2 Protocols of DGA.................................................................................... 19 
2.3 Risks related to DGA .............................................................................. 20 
2.4 Reasons for DGA .................................................................................... 21 

2.4.1 Dental fear ..................................................................................... 21 
2.4.2 Dental caries ................................................................................. 22 

2.5 Alternatives for DGA .............................................................................. 23 
2.5.1 Cognitive behavioural therapy (CBT) .......................................... 23 
2.5.2 Conscious sedation ....................................................................... 24 

2.6 Dental attendance after DGA .................................................................. 25 
2.7 Factors related to oral health ................................................................... 26 

2.7.1 General health ............................................................................... 26 
2.7.2 Oral health behaviours .................................................................. 26 
2.7.3 Family-related factors ................................................................... 27 

3 Hypotheses and aims of the study 31 
4 Subjects and methods 33 

4.1 Study population ..................................................................................... 33 
4.2 Data collection ........................................................................................ 33 

4.2.1 Questionnaires .............................................................................. 34 
4.2.2 Patient files ................................................................................... 36 

4.3 Statistics .................................................................................................. 36 
4.4 Ethical considerations ............................................................................. 38 

5 Results 39 
5.1 Factors associated with DGA .................................................................. 39 

5.1.1 General health (Study I) ............................................................... 39 
5.1.2 Dental fear (Studies I, II, III, IV, V) ............................................. 40 
5.1.3 Dental caries (Studies I, II, III, IV, V) .......................................... 42 



16 

5.1.4 Oral health behaviours (Study III) ................................................ 43 
5.1.5 Family-related factors (Studies III, IV) ........................................ 45 

5.2 Dental attendance and treatment need after DGA (Studies I, III, 

IV, V) ....................................................................................................... 48 
6 Discussion 49 

6.1 Main findings .......................................................................................... 49 
6.2 Methods ................................................................................................... 49 

6.2.1 Study population ........................................................................... 49 
6.2.2 Questionnaires .............................................................................. 50 
6.2.3 Patient files ................................................................................... 51 

6.3 Factors associated with DGA .................................................................. 51 
6.3.1 General health ............................................................................... 51 
6.3.2 Dental fear .................................................................................... 52 
6.3.3 Dental caries ................................................................................. 53 
6.3.4 Oral health behaviours .................................................................. 54 
6.3.5 Family-related factors ................................................................... 54 

6.4 Dental attendance after DGA .................................................................. 56 
6.5 Future studies .......................................................................................... 56 

7 Summary and conclusion 57 
References 59 
Appendix 71 
Original publications 75 

 

  



17 

1 Introduction  
Dental general anaesthesia (DGA) is a sedation method generally used for patients 

with an extensive dental treatment need and limited coping skills to consider 

conventional dental care, most often due to young age or dental fear.  Dental caries 

is the condition most often leading to DGA. Sometimes patients, healthy or 

medically compromised, end up being treated under DGA because of an urgent 

treatment need or a developmental or eruptional disorder of a tooth. DGA is a 

commonly accepted sedation method among children and adults. Even 

professionals have accepted it, although it is expensive, special equipment is 

needed, and it is not without risks.  

This thesis mainly concentrates on children’s DGA. Previous findings 

regarding DGA have indicated that dental fear and dental caries are highly 

associated with using DGA (Macpherson, Pine, Tochel, Burnside, Hosey & Adair, 

2005; Savanheimo, Vehkalahti, Pihakari & Numminen, 2005), but beyond that 

there are only a few studies on other background factors of  DGA (Sheller, Williams, 

Hays & Mancl, 2003), such as medical condition, health behaviours, and family-

related factors. Dental fear and dental caries as risk factors for DGA are also 

examined in this study.  

Recent studies on DGA, such as a systematic review (Knapp, Gilchrist, Rodd 

& Marshman, 2017) and a meta-analysis (Park, Anthonappa, Yawary, King & 

Martens, 2018) of the topic, link the use of DGA to an enhanced oral health-related 

quality of life (OHRQoL) post-treatment. 

The main aim of this thesis was to evaluate causes of and behavioural and 

family-related factors associated with children’s DGA. The study also investigated 

the influence of the general health of the child on the treatment need and treatments 

done under DGA. A special interest was on healthy children ending up being treated 

under DGA and comparing those children with children treated in a normal dental 

setting. Furthermore, the thesis attempts to clarify the complex nature of oral 

health-related issues associated with DGA; for example, has the oral health-related 

quality of life of a child improved when there are need for repeated DGAs? Another 

aim of this study was to identify the patients who are at risk of being treated under 

DGA and to find ways of targeting preventive methods at those individuals. This 

could help save resources both at an individual level and at the level of society in 

general. 
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2 Review of the literature  

2.1 DGA and its indications 

Under general anaesthesia, the patients are unconscious, free of pain and lose their 

protective reflexes. The use of general anaesthesia in dentistry is recommended 

when the treatment need is too vast or a single treatment too demanding considering 

the patient’s young age, lack of cooperation, or mental, physical or medical 

disability. Sometimes local anaesthesia (LA) is ineffective because of an acute 

infection, anatomic variations, hypersensitivity in teeth due to developmental 

disorders, or allergy to local anaesthetics, and therefore DGA is needed (Clinical 

Affairs Committee-Behavior Management Subcommittee, American Academy of 

Pediatric Dentistry, 2015). Depending on the country, treatment under DGA may 

be done in a hospital or in a dental office/primary health care clinic. 

When DGA is used, the patient’s medical status must be taken into consideration. 

Benefits of general anaesthesia should be considered against potential harms. In 

Finland, only medically healthy patients (patients in classes ASA I and ASA II) may be 

treated in a primary health care setting, but they still must be anaesthetised by a trained 

anaesthesiologist (Table 1). Patients having severe overweight, high age, and patients 

belonging in ASA class III or worse, must be treated in a hospital/specialised care 

setting. 

Table 1.  The physical status classification system according to the American Society 
of Anesthesiologists. 

ASA classification Definition 

ASA I A normal healthy patient 

ASA II A patient with mild systemic disease 

ASA III A patient with severe systemic disease 

ASA IV A patient with severe systemic disease that is a constant threat to life 

ASA V A moribund patient who is not expected to survive without operation 

ASA VI A declared brain-dead patient whose organs are being removed for donor purposes 

2.2 Protocols of DGA 

The DGA procedure starts with explaining the risks and treatment plan to the 

parents/caregivers. Careful planning aims at ensuring that the necessary treatments 

can be carried out under a single GA. In the past, in the United Kingdom (UK), and 
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to some extent also elsewhere, the practice was to only extract the most grossly 

carious and/or symptomatic teeth and to leave restorable teeth in place so that they 

can be treated under LA with or without sedation, during later outpatient visits 

(Davies, Harrison & Roberts, 2008). To avoid repeated DGAs, the treatment plan 

should be more radical than normally, i.e. terminal procedures (extractions) should 

be carried out (Kakaounaki, Tahmassebi & Fayle, 2011). Unfortunately, a 

premature loss of teeth can lead to aesthetic and functional problems such as 

drifting, crowding or impaction (Olatosi & Sote, 2012). Therefore, a common 

practice in dentistry worldwide is to favour comprehensive and conservative 

treatments, including preventive measures (Savanheimo, Sundberg, Virtanen & 

Vehkalahti, 2012). Although good-quality restorations can be made under DGA, 

stainless steel crowns should be used because they have the highest survival rates 

of the different restorative materials when done under DGA (Mallineni & Yiu, 

2014). 

2.3 Risks related to DGA 

With growing numbers of children receiving GA for dental procedures from 

providers with variable training, a risk of complications exists especially if careful 

patient selection (ASA) is neglected. DGA is increasingly popular and considered 

often an easy way to perform dental treatments by both parents and dentists 

(Aljafari, Gallagher & Hosey, 2015).  

Dental treatment is the most common reason for a child to be hospitalised in 

the UK (Shepherd & Ali, 2015). The most serious adverse outcomes of GA are brain 

damage and death. Adverse events leading to such tragic outcomes are primarily 

respiratory in nature. The approximate mortality rates vary from 1/500,000 to 1/ 

1,733,000 (D’Eramo, Bontempi & Howard, 2008). Less serious adverse effects range 

from vomiting and increased secretion to prolonged sedation and recovery (Cravero et 

al., 2006). The Clinical Outcomes Registry of the Society for Ambulatory 

Anesthesia includes a total of 7,041 cases of dental office-based general anaesthesia 

performed by dentists acting as anaesthesiologists that were reviewed in 2010. 

None of the cases resulted in serious complications, including death, anaphylaxis, 

aspiration, cardiovascular adverse events, or neurological adverse events, but 3.0% 

did result in a pre-discharge adverse event, most commonly laryngospasm (0.5% 

of the cases). The most common post-discharge adverse event was nausea, reported 

in 5.0% of the cases (Spera, Saxen, Yepes, Jones & Sanders, 2017). Dental problems 
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resulting from caries or periodontal disease are the most predisposing factors for dental 

injuries during intubation (Pitkänen, 2018). 

Because of absence of national databases that estimate the incidence and 

prevalence of morbidity and mortality in association with DGA, it is difficult to 

assess the safety of DGA. Most of the deaths occur in dental office settings and 

with a general/paediatric dentist acting as the anaesthesia provider. Errors in 

administering medication (inadequate dosing), inadequate monitoring (untrained 

staff), inadequate resuscitation (failure to recognise cardiac arrest or no 

resuscitation efforts), global practice issues, and inadequate pre-operative 

preparation (inadequate discussion about the anaesthetic risks and lacking medical 

evaluations) are among the factors associated with DGA-related deaths (Lee, 

Milgrom, Starks & Burke, 2013). A highly-trained anaesthetic team responsible for 

emergency situations can reduce the incidence of adverse outcomes (Bennett, 

Kramer & Bosack, 2015). Sedation risk and patient age are inversely related and 

therefore reinforce the importance of high vigilance when sedating a very young patient 

(Chicka, Dembo, Mathu-Muju, Nash & Bush, 2012). There are studies both in support 

of (Yildirim, Bakkal, Bulut & Selek, 2018; Zhang, Xia, Wang, Chen & Ge, 2015) and 

against DGA (Cantekin, Yildirim & Cantekin, 2014; Savanheimo & Vehkalahti, 2014). 

When dealing with dental fear, the use of DGA could at least improve dental behaviour 

between recalls over the short-term although it may not necessarily reduce the dental 

anxiety level. 

2.4 Reasons for DGA 

2.4.1 Dental fear 

In general population approximately 45% of people have some degree of dental 

fear (Gatchel, 1989), and 10–20% suffer from severe dental fear (Armfield, 

Spencer & Stewart, 2006; Milgrom, Fiset, Melnick & Weinstein, 1988). The 

situation is similar among children: 43% of children report low to moderate fear 

when visiting the dentist (Taani, El-Qaderi & Abu Alhaija, 2005). The prevalence 

of high dental fear among children is 10–20% in several countries in Europe, Asia, 

Africa and North America (Klingberg & Broberg, 2007; Luoto et al., 2014; Taani 

et al., 2005). Dental fear varies according to gender and age; women (Lahti, 

Vehkalahti, Nordblad & Hausen, 2007) and young people (Liinavuori, Tolvanen, 

Pohjola & Lahti, 2016) being more afraid than men or older people. Previous 
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negative experiences (Rantavuori, Tolvanen, Hausen, Lahti & Seppä, 2009) and 

dental avoidance (Berggren & Meynert, 1984; Skaret, Raadal, Berg & Kvale, 1999) 

are important contributors to the development of dental fear. Oral health and dental 

fear are negatively highly correlated (Milgrom, Newton, Boyle, Heaton & 

Donaldson, 2010). 

2.4.2 Dental caries  

Dental caries or tooth decay causes a breakdown of enamel and/or dentin due to 

acid production caused by oral bacteria (Silk, 2014). It is the most prevalent 

infectious disease in the world. Untreated dental caries is a huge public health 

challenge; in 2015, a total of 3.5 billion people was suffering from dental caries 

worldwide (Kassebaum et al., 2017). Caries prevalence has decreased enormously 

in the industrialised countries since the 1950s, when the first epidemiological 

studies were published. Since the 1990s, the positive progress has halted, and the 

situation has even deteriorated, particularly in the terms of childhood caries among 

immigrants and children with a low socioeconomic status (SES) (Marthaler, 2004; 

Stecksén-Blicks, Hasslöf, Kieri & Widman, 2014).  In the UK, 49% of children 

were affected by dental caries by the age of 5 years in 2013 (Pitts, Chadwick & 

Anderson, 2015). In Finland, caries occurrence among children has not improved 

since the 1990s (Nordblad, Suominen-Taipale, Rasilainen & Karhunen, 2004), and 

clinicians claim that the situation has even become worse (Anttonen & Yli-Urpo, 

2010; Nordblad et al., 2004). 

The DMF(T) index (decayed, missing, filled teeth) has been used as the key 

indicator of caries experience for permanent dentition in dental epidemiology since 

1938 World Health Organization (WHO) (Klein & Palmer, 1938). For primary 

dentition there is a corresponding dmf index. These indices can describe the 

distribution of dental caries burden in a population as polarisation. As the mean 

DMF value increases, the percentage of caries-free individuals falls (Sheiham & 

Sabbah, 2010). In a Brazilian study from the 1990s to 2003, 60% of dental caries 

was found in 20% of the population (Narvai, Frazao, Roncalli & Antunes, 2006). 

The mean DMF value of young, healthy Finnish men in their twenties was 4.1 in 

2011, and 30% of these men had 90% of all caries lesions (Tanner et al., 2013). A 

similar polarisation trend has been reported among Finnish children of 10 years of 

age: dental health was good in 45%, fairly good in 40% and poor in 15% of the 

children in 2001 (Mattila et al., 2001). Healthy DGA patients younger than 16 years 
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of age in the city of Helsinki typically belong to the high caries risk group (DT+dt 

= 7.7±3.0) (Savanheimo et al., 2005). 

The condition of primary dentition or deciduous teeth is significant for the 

physical and emotional wellbeing of a child (Welbury, 2013). The deciduous teeth 

are important for the development of occlusion, speech, eating, and self-confidence. 

The definition of early childhood caries (ECC), formerly called ‘nursing bottle 

caries’, means the presence of one or more decayed, missing, or filled teeth in 

children under the age of six (Policy on early childhood caries (ECC): 

Classifications, consequences, and preventive strategies 2017). The prevalence of 

ECC was 23% in a dataset from a 2011–2012 national survey in the US (Dye, 

Thornton-Evans, Li & Iafolla, 2015) and 22% in a dataset from Hong Kong (Gao, 

Duangthip, Lo & Chu, 2018). Both studies indicate that ECC is highly prevalent among 

economically deprived children. For the first permanent teeth, developmental defects 

of enamel may be considered as a potential risk factor for dental caries (Vargas-Ferreira 

et al., 2015; Wuollet, Laisi, Alaluusua & Waltimo-Sirén, 2018). In Finland, 19% of 

children have molar-incisor hypomineralization (MIH) in their first permanent molars 

(Leppäniemi, Lukinmaa & Alaluusua, 2001). There is also a strong association 

between child abuse and neglect and dental caries (Smitt, Mintjes, Hovens, de 

Leeuw & de Vries, 2018; Valencia-Rojas, Lawrence & Goodman, 2008). The 

European Association of Paediatric Dentistry (EAPD) encourages implementing 

preventive practices that can arrest ECC and improve individual and public dental 

health. The aim is to identify and/or arrest existing lesions and to reduce the need for 

extensive operative measures with sedation or general anaesthesia (Kühnisch et al., 

2016).  

2.5 Alternatives for DGA 

2.5.1 Cognitive behavioural therapy (CBT) 

Most paediatric dental treatments are done without any difficulties and with little 

effort by the dental staff. Basic behaviour guidance is used in everyday practice 

with both cooperative and uncooperative children. Communication, learning by 

observation, the ‘tell-show-do’ technique, voice control, nonverbal communication, 

positive reinforcement, distraction, memory restructuring and parental 

presence/absence are methods that can be used with almost all patients (Clinical 

Affairs Committee-Behavior Management Subcommittee, American Academy of 
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Pediatric Dentistry, 2015; de Castro, de Oliveira, de Paiva Novaes & Araujo 

Ferreira, 2013).   

2.5.2 Conscious sedation 

Sometimes LA and/or CBT are not enough and the child’s (or adult’s) poor oral 

condition, behaviour (lack of cooperation) or developmental skills or medical 

conditions support the need for sedation. The main goal of the use of conscious 

sedation in paediatric dentistry is to make the child more adaptive to behavioural 

guidance. Sedation and behavioural techniques should always be used in 

combination. If these, sometimes necessary precautions are not performed, dental 

treatments may limit the tolerance and cause dental fear or dental avoidance 

(Milgrom et al., 2010). Physiological effects vary depending on the medication, 

dose, delivery route, and patient characteristics (Wilton, Leigh, Rosen & Pandit, 

1988) (Table 2). The stronger the medication and higher the dose, the deeper the 

sedation. The legislation governing dental practice varies between countries, and 

the rights of dentists to use various methods differ from country to country.  

Table 2. Sedation scale according to Wilton et al. (1988). 

Sedation level Description 

Agitated                             Clinging to a parent and/or crying 

Alert Awake but not clinging to a parent; may whimper but does not cry 

Calm Sitting or lying comfortably with eyes spontaneously open 

Drowsy Sitting or lying comfortably with eyes spontaneously closed; responds to minor 

stimulation 

Asleep Eyes closed; can be aroused but does not respond to minor stimulation 

Oral conscious sedation 

Oral conscious sedation (with a tablet or with a sweetened mixture delivered via a 

drink or deposited in the retromolar area using a needleless syringe) is the most 

popular sedation method among paediatric patients (Marks & Martens, 2003). The 

most commonly used oral conscious sedation pharmaceutics are Midazolam and 

Diazepam, which belong to benzodiazepines (BZD). BZDs are a group of drugs 

that cause anxiolysis, sedation and anterograde amnesia (Nordt & Clark, 1997). 

Midazolam is the standard BZD agent for conscious sedation in dental treatments 

of children because of its rapid onset of clinical effects, short duration of action and 
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minimal side effects (Erlandsson, Bäckman, Stenström & Stecksén-Blicks, 2001). 

With oral sedation, the sedation depth of a child is difficult to predict, and over- 

sedation and respiratory obstruction can occur (American Academy of Pediatrics 

& American Academy of Pediatric Dentistry, 2008). The bitter taste of the 

medication can make children to spit or regurgitate it. On the other hand, placement 

of intravenous cannula for parenteral sedation can traumatise children. Due to these 

issues, new methods of medication delivery have been investigated. One alternative 

is the transmucosal route (intranasal, sublingual or buccal). The benefits of this 

method include direct absorption to the systemic circulation, avoidance of hepatic 

first-pass metabolism, and faster onset compared to oral medication (Bahetwar, 

Pandey, Saksena & Chandra, 2011; Chopra, Mittal, Bansal & Chaudhuri, 2013; 

Primosch & Bender, 2001).  

Inhalation sedation 

Inhalation or nitrous oxide (‘laughing gas’) sedation is a safe and effective 

technique to reduce anxiety. Its onset of action is rapid, the effects easily titrated, 

and the recovery is rapid if the patient knows how to breathe through the nose while 

wearing a nasal hood. In addition, nitrous oxide mediates a variable degree of 

analgesia and amnesia, and it can be used for patients with a strong gag reflex 

(American Academy of Pediatrics & American Academy of Pediatric Dentistry, 

2008; Hallonsten et al., 2005). 

2.6 Dental attendance after DGA 

According to the literature, postoperative review visits after DGA often fail, take 

place later than recommended and cease over time (Jamieson & Vargas, 2007; 

Savanheimo & Vehkalahti, 2014; Worthen & Mueller, 2000). Parents of children 

are prone to neglect dental appointments because of dental anxiety (Klingberg, 

Vannas Löfqvist, Bjarnason & Norén, 1994; Skaret et al., 1999; Wogelius & 

Poulsen, 2005). On the other hand, dental anxiety is strongly associated with DGA. 

Based on data from recall visits of children with previous DGA history, the rate of 

new caries lesions is high among these children (Amin, Bedard & Gamble, 2010). 

This occasionally leads to repeated DGA. Neglecting dental recall visits after DGA 

predicts repeated care under GA (Sheller et al., 2003). 
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2.7 Factors related to oral health  

2.7.1 General health 

In Finland, up to 20% of children are reported to have some chronic condition; 

mental illnesses and allergies being the most common conditions (Tapanainen & 

Rajantie, 2016). The mouth is an integral part of the human body, and general health 

also affects oral conditions. Asthma, diabetes mellitus, juvenile idiopathic arthritis, 

inflammatory bowel disease, and congenital heart diseases are associated with 

dental diseases, primarily dental caries and gingivitis (Alavaikko, Jaakkola, 

Tjäderhane & Jaakkola, 2011; Beena, 2013; Karjalainen & Knuuttila, 1996; 

Papageorgiou et al., 2017; Pimentel, Azevedo, Castro Rde, Reis & De Lorenzo, 

2013). All chronic conditions involve features that increase the risk of dental 

diseases and dental fear, such as poor oral hygiene, high intake of sugar contents 

via medication, and reduced saliva flow (Alapulli & Yli-Urpo, 2018). 

Correspondingly, poor oral health may worsen the chronic condition. To avoid child 

needing DGA, regular dental visits and preventive measures should be part of the 

treatment protocol, particularly in the case of medically compromised children. 

2.7.2 Oral health behaviours 

The main reason for the use of DGA among children is dental caries (Grindefjord, 

Persson, Jansson & Tsilingaridis, 2018; Knapp et al., 2017). Oral health can be 

maintained with very simple daily behaviours: removal of plaque with fluoride 

toothpaste twice a day (Marinho, Higgins, Sheiham & Logan, 2003; Walsh et al., 

2010), favouring a healthy and regular diet without snacks or sugary products 

(Bruno-Ambrosius, Swanholm & Twetman, 2005; Marshall et al., 2005; Wigen, 

Baumgartner & Wang, 2018), using water for quenching thirst (Anttonen, Seppä, 

Niinimaa & Hausen, 2011), and protecting small children against Streptococcus 

Mutans-infection (Alaluusua & Renkonen, 1983; Laitala, Alanen, Isokangas, 

Söderling & Pienihäkkinen, 2012; Meurman, Pienihäkkinen, Eriksson & Alanen, 

2010). If several of these behaviours fail, the risk of dental caries increases 

(Bagramian, Garcia-Godoy & Volpe, 2009). Beneficial oral health-related 

behaviour should be adopted as early in the childhood as possible because it is 

easiest to learn them as a child. It has been proven that children with early childhood 

caries (ECC) exhibit a high risk of further caries development (Grindefjord, Dahllöf 

& Modéer, 1995). 
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2.7.3 Family-related factors 

Family-related dental caries risk factors include, for example, maternal low basic 

education, low income of the family, a high number of siblings, parental inability 

to control sugar consumption of a child, parental indifference regarding the child’s 

tooth brushing, parents (especially mothers) brushing their own teeth less than 

twice daily, and unassisted brushing by the child (Cianetti et al., 2017; Mattila et 

al., 2001; Shaghaghian, Abolvardi & Akhlaghian, 2018; Sujlana & Pannu, 2015). 

Children of young or single mothers have more dental caries than children whose 

parents are married or cohabiting (Mattila et al., 2001). There is significantly more 

dental caries among rural children than urban children (Pal et al., 2017). There are 

only a few studies on family-related factors and DGA. 
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3 Hypotheses and aims of the study 
The main objective of the study is to describe causes for children’s DGA, as well 

as family-related behavioural background factors for children’s DGA.  

The first working hypothesis is that the general health of the child is associated 

with the need for DGA, DGA being more common and procedures done under 

DGA more extensive among medically compromised children. The second 

hypothesis is that dental caries and dental fear, dental fear of a parent, and a large 

number of siblings are background factors leading to DGA. It is also hypothesised 

that children treated under DGA have poorer dietary habits and oral hygiene 

behaviors compared with children who are treated in a normal dental setting. The 

final hypothesis is that patients treated under DGA have missing and cancelled 

appointments and need for sedation and acute care visits quite often after DGA. 

The specific aims are: 

1. to investigate the prevalence of DGAs and procedures done under DGA among 

healthy and medically compromised children; 

2. to study if oral health behaviours differ between children treated under DGA 

and children treated in normal dental setting;  

3. to determine family-related factors leading to DGA in primary health care; 

4. to analyse dental attendance and procedures performed after DGA. 
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4 Subjects and methods 

4.1 Study population 

The thesis is composed of five independent studies (I to V). 

Fig.1. Study populations used in the thesis. 

4.2 Data collection 

Study I was practice-based, and the data were collected manually from the medical 

records of children under 7 years of age who had been treated under DGA in the 

years 2009 (n=58) and 2010 (n=82) at the Oulu University Hospital, Finland 

(OUH). During the follow-up period, both healthy and medically compromised 

DGA children from the surrounding municipalities of OUH, were treated in 

hospital setting at the OUH. The mean age of the patients was 4.8 years and 72.1% 

of the patients were healthy. Background information registered included gender, 

age at the time of treatment (in months), and health condition (healthy/medically 

compromised; the child was considered medically compromised when he/she had 

a diagnosis of any medical disorder, such as asthma, epilepsy, leukaemia, or a 

developmental mental disorder). Pre-operative main and side dental diagnose 

according to International statistical classification of diseases and related health 
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(ICD-10), the number of previous DGAs, and the procedures performed under 

DGA were registered as well.   

In Studies II and V, all the patients had received treatment under DGA during 

the period from September 2010 to June 2011 (n=66) at a Municipal Health Center 

in the City of Oulu, Finland. The mean age of the patients was 15.7 years (SD 12.8; 

median 11.0, min 3, max 68). Study II was a cross-sectional study based on a 

questionnaire given to patients/caregivers of children treated under DGA. All the 

patients had been evaluated by an experienced dentist and found to be in need of 

DGA and were physically healthy (max value 2 according to the ASA criteria). 

Study V was a retrospective study based on patient files of the patients in Study II. 

This study covered the period from the patient’s first DGA up to 36 months 

thereafter.  

Study III included two study groups: DGA group and the comparison group. 

The patients in the DGA group of Study III were the same as the patients in Study 

IV. Data concerning these patients were collected during the period from November 

2014 to December 2015 (n=87) at a Municipal Health Center in the City of Oulu, 

Finland. The DGA patients were all healthy and from 3 to 11 years of age (mean 

6.9 years; SD 2.5). They were all in need of dental treatment that could not be 

accomplished in a normal setting. Prior to DGA, all the referrals were evaluated. 

In addition, in most cases, the DGA was carried out by the author. The 

parents/caregivers were asked to answer a structured questionnaire after the DGA 

in the recovery room while they waited for their child to recover and to be released 

from the clinic. In Study III there was also a comparison group that comprised 

healthy 3 to 11-year-old children coming for their regular dental examination at the 

dental clinic of the same municipal health centre (n=103) without randomisation 

(convenience sample). The data were collected during the period from September 

2016 to December 2016. The mean age of the DGA patients and the patients in the 

comparison group in Study III was 7.3 years (SD 2.6, min 3, max 12). The parents 

of the children responded to the questionnaire during the child’s appointment. 

4.2.1 Questionnaires 

Questionnaires were used in Studies II, III and IV. In Study II, a questionnaire was 

posted to all subjects invited for DGA. The parents/caregivers filled in the 

questionnaires on behalf of children under the age of 12 years. It was requested that 

the questionnaire to be filled at home and brought along on the day of the operation. 

In cases where the questionnaire had not been filled in beforehand, the 
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parent/caregiver was given the possibility to complete the questionnaire on the day 

of the operation. The questionnaire comprised multiple-choice questions, from the 

parental point of view, about reasons for treatment under DGA, dental fear, and 

possible sedation during previous dental care appointments. To measure overall 

dental fear, the modified version of the widely used Corah’s Dental Anxiety Scale 

(MDAS) (Corah 1969; Berggren and Carlsson 1984) was also sent to all the 

participants along with the questionnaire. The scale included five questions about 

the patient’s imagined reactions before dental procedure (e.g. appointment 

tomorrow) on a scale from 1 (completely relaxed) to 5 (terrified). The scale 

provided a total score ranging from 5 to 25; those with a score of 19 and above 

were considered people with severe dental fear. A visual analogue scale (VAS) was 

used to investigate which dental procedures induced most dental anxiety. Subjects/ 

parents assessed a total of 18 dental procedures on a 100 mm scale ranging from 0 

(completely relaxed) to 100 (terrified).  

In Studies III and IV, there were questionnaires with 25 questions about oral 

health-related issues and background factors. The questionnaires were modified 

from a previous questionnaire investigating oral health behaviours of children 

(Anttonen, Hausen, Seppä & Niinimaa, 2008; Kasila, Hausen & Anttonen, 2005; 

Lukkari, Myöhänen, Anttonen & Hausen, 2008). The response alternatives were 

mostly ‘Yes’ or ‘No’ (Appendix). The parents were asked to provide the following 

background factors: the age of the child (years), the number of adults living in the 

family (n), the number of children living in the family (n), if the respondent had 

dental fear (yes/no), if the respondent or the other parent had been treated under 

DGA (yes/no), and whether siblings had been treated under DGA (yes/no). The 

parents were also asked about dietary habits such as snacking (once / twice / more 

than twice per day), snacking in the family (yes/no), drinks during the meal (water 

/ milk / juice / something else), drinks for quenching thirst (water / milk / juice / 

something else), and if certain products were consumed daily (yoghurt / hot 

chocolate / candies / cookies / potato chips). On the topic of tooth brushing habits, 

the parents were asked how many times per day they brushed their child’s teeth 

(less than once, once, twice), if the child brushed their teeth on their own (yes/no), 

if the child used an electric toothbrush (yes/no), and if the child used xylitol 

products (yes/no). When a parent provided multiple answers to one question, the 

worst alternative was chosen for the statistical analyses. No identification of the 

participants was collected. 
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4.2.2 Patient files 

Information was collected from the patient files used in Studies I and V. In Study I, 

the procedures performed were registered tooth-wise as follows: no procedures / 

pulpotomy with a stainless-steel crown / pulpotomy with a filling / stainless-steel 

crown / sealing / filling / extraction / tooth extracted earlier. Permanent molars 

were not included in our analyses due to the young age of the children in this study. 

The dental procedures under GA were done by a hospital paediatric dentist or a 

dentist specialising in paediatric dentistry. 

In the retrospective Study V, the collection of data from the electronic patient 

files covered the period from the patient’s first DGA up to 36 months thereafter. 

Data such as the patient’s age (years), gender, first dental treatment under GA (date), 

number of procedures done under and after DGA (prevention / filling / endodontic 

treatment / extraction) and diagnoses registered after the DGA (ICD-10) were 

collected from the electronic patient documents based on the procedure codes. In 

addition, the number of treatment visits after the DGA, number of missed 

appointments with or without cancelling, and number of visits during which 

sedation (inhalation sedation, premedication) or cognitive behavioural therapy 

(CBT) was used after the first DGA (one procedure code for inhalation sedation 

and one for premedication/CBT) were also collected. All the data were collected 

manually from the electronic files and subsequently converted into an electronic 

form for analyses. 

4.3 Statistics 

In Study I, the data were analysed with Statistics17.0 software (IBM, Armonk, NY, 

US) using crosstabs and frequencies. Statistical significance was determined with 

Fisher’s exact test and with the t test when comparing VAS scores between the 

genders. For comparing VAS scores between different age groups, the one-way 

analysis of variance (ANOVA) test was used.  

In Study II, the analyses and graphs were implemented according to the 

outcome by using cross-tabulation and frequencies. The significance of the 

association between missed or cancelled appointments and the total number of 

appointments was determined by using Pearson’s chi-squared test and Fisher’s 

exact test. The adjusted odds ratios (OR) and their 95% confidence interval (CI) 

were calculated using two logistic regression models, where the dependent variable 

was the number of missed/cancelled appointments. The statistically significant 
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predictor variables were included in the models. The independent variables used in 

the first model were gender, restorations and extractions, and in the second model 

gender, restorations and endodontic treatment.  

Presuming 20% difference between groups, a sample size of 80 children was 

calculated as a minimum number of participants for Studies III and IV with power 

1-β=0.95. The outcomes were analysed and presented in frequencies, proportions, 

means, and standard deviations (SD). Association between the variables was 

analysed using cross-tabulation. The significance of the findings was tested using 

Pearson’s chi-squared test. Logistic regression analysis was conducted using dental 

fear of the child (yes/no) and the number of DGAs of the child (1/ ≥2) as dependent 

variables, and the number of parents and siblings, number of DGAs of parents and 

siblings, and gender of the child as independent variables. 

The outcomes of Study III were analysed and presented in frequencies, 

proportions, means, and standard deviations (SD). Association between the 

variables was analysed using cross-tabulation. The significance of the findings was 

tested using Pearson’s chi-squared test. A sum score was calculated of the responses 

concerning oral health behaviours according to their proposed harmfulness (-1 - 

+1); the most beneficial option getting the score -1 and the most harmful option 

getting the score +1. The sum score was calculated as follows: the most common 

drink for quenching thirst (water =-1, no answer=0, milk or juice=1), eating candies 

daily (no=-1, no answer=0, yes=1), frequency of brushing teeth per day (twice=-1, 

no answer or once=0, less than once=1), use of a night bottle (no=-1, no answer=0, 

yes=1,), the most common drink during meals (water or milk=-1, no answer=0, 

juice=1). A linear regression analysis was performed using the sum score as a 

dependent variable to examine its association between various factors: parental 

dental fear (yes/no), sibling’s DGA (yes/no), age of the child (3–6 / 7–12 years), 

number of children in the family, dental treatments performed under DGA/in a 

normal dental setting, and gender (boy/girl).  

In Study V, the association between the variables was analysed by using cross-

tabulation and frequencies. The significance of the findings was tested using 

Pearson’s chi-squared test and Fisher’s exact tests. The adjusted odds ratios (OR) 

and their 95% CI were calculated using two logistic regression models, where the 

dependent variable was the number of missed/cancelled appointments. The 

statistically significant predictor variables were included in the models. The 

independent variables used in the first model were gender, restorations and 

extractions, and in the second model gender, restorations and endodontic treatment.  
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The SPSS software versions 20.0 (Studies I, IV), 21.0 (Study V) and 22.0 

(Study III) were used in the analyses (SPSS, Chicago, Illinois, USA). The p values 

below 0.05 represented statistical significance in terms of difference between the 

groups. 

4.4 Ethical considerations 

The consent for Study I was granted by the Oulu University Hospital, Northern 

Ostrobothnia Hospital District, Finland, and the holder of the medical records used 

in the study (decision number 11/2012). All the analyses were accomplished 

without identifiable patient data. A written consent was obtained from all individual 

participants included in this study.  

The Ethical Board of the Northern Ostrobothnia Hospital District, Finland, 

granted its permission for Studies II and V (EETTMK: 62/2012; §232). An 

informed consent was obtained from all individual participants included in these 

studies. A written consent for participation was collected from all the subjects aged 

12 years or older. The parents gave their written consent for participation for the 

subjects under the age of 14 years. The data were analysed anonymously.  

The permission for Studies III and IV was granted by the Registrar of Oral 

Health Care of the City of Oulu Health Services, Finland, concerning the 

individuals included in the survey population. The Ethical Board of the Northern 

Ostrobothnia Hospital District, Finland, did not consider their permission necessary. 

Answering the questionnaire was voluntary and anonymous and answering did not 

influence the post-DGA treatment.  
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5 Results 

5.1 Factors associated with DGA 

5.1.1 General health (Study I) 

According to the study, general health, per se, is not significantly associated with 

procedures performed under DGA. However, in the study, the procedures varied 

greatly between age groups and tooth types and even between upper and lower teeth. 

The need for restorative treatment was slightly higher among the medically 

compromised children than among the healthy children.  

The participants had altogether 1,026 primary molars, almost all of which 

(84.2%) needed treatment. Lower second primary molars were most decayed 

(93.6%). In the case of upper second primary molars, the most common procedures 

were fillings (46.7%) followed by stainless steel crowns with or without pulpotomy 

(23.8%), pulpotomy with filling or stainless-steel crowns (15.3%), and extractions 

(6.5%) (Figure 2). In lower second primary molars, the proportion of fillings 

(31.2%) was lower and the proportion of extractions (30.4%) was higher than in 

upper second primary molars. The most common procedures performed on first 

primary molars were fillings (33.2%) followed by extractions (31.1%). 

Pulpotomies were not performed at all on first primary molars; all first primary 

molars with pulpal involvement were extracted. The number of procedures was 

lowest in primary canines, 14.8% of which were filled. Upper primary incisors were 

treated more often (46.4%) compared with lower primary incisors (6.3%), the most 

common procedures on all incisors being extractions (16.6%) followed by fillings 

(8.1%). 

On average 4.1 (SD 3.02) teeth per child were filled (without pulpotomies); the 

figure was 4.8 (SD 3.35) fillings for the medically compromised children and 3.8 

(SD 2.87) fillings for the healthy children. On average 3.4 (SD 2.66) teeth per child 

were extracted; the figure being 2.9 (SD 2.53) for the medically compromised 

children and 3.5 teeth (SD 2.71) for the healthy ones. Pulpotomies were done on 

average for 0.7 teeth/child (0.5 teeth for the medically compromised and 0.7 teeth 

for the healthy children).  

The age group affected the treatments: stainless-steel crowns were placed on 

upper and lower first primary molars more often in the age group of 24–35 months 

(27.3% and 22.2%, respectively) compared with the older age group of 36 months 
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or more (3.3% and 7.6%, respectively). A similar trend was seen concerning second 

primary molars. In the age group of 36 months or over, the proportion of extractions 

of upper and lower first primary molars was distinctly higher (30.0% and 33.9%, 

respectively) compared with the younger age group (9.1% and 11.1%, respectively).  

Fig. 2. Distribution of procedures performed to medically compromised (Mc) and 
healthy children under DGA according to tooth type (3=all deciduous canines; 12=all 
deciduous incisors). 

5.1.2 Dental fear (Studies I, II, III, IV, V) 

Dental fear and excessive treatment need, particularly related to dental caries, were 

the most important dentist-reported, self-reported and parent-reported factors 

leading to DGA. These factors were highlighted in all our studies and among all 

age groups, both genders and among healthy and medically compromised children.  

The majority of the respondents reported having dental fear (90.8%, n=59) 

(Study II). The most common self-reported cause for dental fear was earlier 

negative experiences in dental care (51.9%). Fifty-two subjects completed the 

MDAS and VAS forms (II). The mean MDAS score was 19.0 (SD 5.7; min 5, max 

25), indicating severe dental anxiety. More than half of the subjects (57.7%, n=30) 

scored ≥19 points. Females in the age group ≥18 years had significantly more 

frequently dental fear (MDAS) compared with the other age groups (p=0.018). 
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Males, however, showed no difference between age groups regarding prevalence 

of dental fear (p=0.62). 

Among the subjects suffering from dental fear, the most fear-arousing dental 

procedures were root canal treatment (VAS mean 83.7/100 mm; SD 20.6) and 

extraction of teeth (82.7 mm; SD 25.2) (Table 4) (Study II). Other items reported 

as frightening were injection needles for local analgesics, drilling, and situations 

with several dental instruments simultaneously in the mouth. Taking a dental 

radiograph was considered least frightening. When compared with females, males 

reported less fear of pain in general (59.4 vs. 70.4 mm; p=0.609) as well as scolding 

by the dentist (40.7 vs. 48.2 mm; p=0.614). Variance analyses indicated statistically 

significant differences in VAS scores for procedures between the age groups. 

Among all groups, the youngest age group (n=6 responses) reported the highest 

VAS scores for non-specific things such as ‘squeaky’ sounds, suction, and blow 

drying the tooth, whereas the age group 7–11 years (n=17) reported the highest 

VAS score for gingival probing. An increasing trend towards the older age groups 

could be seen in the reporting of fear of pain, fear of needles, fear of scaling, fear 

of scolding by the dentist, fear of extractions, and fear of endodontic treatment as 

VAS values. 

Table 4. Self-reported dental fear caused by different dental care procedures (VAS). 

Dental care procedure Mean Std. Deviation 

Root canal preparation                                 

Tooth extraction                                                

Injection needle 

Drilling with a vibrating drill 

Drilling with a ‘squeaky’ drill 

Multiple instruments in mouth 

Pain in general 

Visiting dental clinic 

Removal of dental calculus 

Inspecting teeth with metal instruments 

‘Squeaky’ sounds 

Applying of filling material 

Measuring of gingival pockets 

Scolding by the dentist 

Saliva suction 

Holding mouth open for a long time 

Drying tooth with air blow 

Taking an x-ray 

83.7 

82.7 

77.0 

75.4 

72.7 

72.1 

65.8 

63.8 

59.0 

53.6 

53.1 

47.8 

45.5 

45.2 

37.0 

36.9 

36.2 

12.8 

20.61 

25.21 

27.07 

25.37 

27.16 

30.75 

27.61 

29.82 

33.38 

33.69 

33.85 

34.77 

32.51 

32.65 

32.28 

32.62 

32.59 

23.03 



 

42 

Parents reported dental fear as the cause for DGA in almost half of the cases (46.0%) 

(Studies III, IV). The proportion of parents having dental fear was three-fold among 

the children treated under DGA compared with the children treated in a normal 

dental setting (Study III). Maternal dental fear was overrepresented (Study IV). In 

addition, there was a tendency (11.5% vs. 7.8%) of a higher prevalence of parental 

DGA treatments in the DGA group compared with the comparison group (p=0.682) 

(Study III). 

5.1.3 Dental caries (Studies I, II, III, IV, V) 

There were two main diagnoses, dentinal caries (K02.1) and dental fear (F40.2) 

(ICD-10), among children ending up being treated under DGA both among the 

healthy and among the medically compromised children. Clinically detected dental 

caries as the first dental diagnosis was more common among the medically 

compromised children (61.5%) than among the healthy ones (38.6%) (p=0.171) 

(Figure 3) (Study I). For the healthy children with dental caries as the first diagnosis, 

the second diagnosis was often dental fear (38.5%). Of those healthy children who 

had dental fear as their main diagnosis, 94.7% had dental caries as the second 

diagnosis. Of the medically compromised children who had dental caries as their 

first diagnosis, 40.0% had also dental fear. Of the medically compromised children 

with dental fear as their first diagnosis, 90.0% had dental caries as the second 

diagnosis. Other main diagnoses of children treated under DGA included disorders 

of tooth development and eruption (K00), osteogenesis imperfecta (Q78.0), 

diseases of pulp and periapical tissues (K04), dental examination (Z01), and short 

lingual frenulum (Q38). There were also some other diagnoses in single patient’s 

(Study I). 
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Fig. 3. Distribution of main dental diagnoses (in percentages) among healthy and 
medically compromised children under seven years of age and treated under DGA 
(Study I). 

More than half of the males (57.1 %) reported that the need for extensive care was 

the main reason for DGA (Study II). Among children and adolescents (<18 years), 

the need for extensive dental care was the second most common self-reported 

reason for referral to DGA.  

The parents of children treated under DGA reported dental caries treatment 

(83.9%) as the reason for referral (Studies III, IV). Only a small proportion reported 

that the reason for DGA was something else than caries, such as orthodontic tooth 

extractions (2.3%) or developmental disorders of the dentition (8.0%). 

Treatment of dental caries comprised the majority of work done under DGA. 

During the follow-up time after the DGA, dental caries remained a problem – need 

for treatment was extensive, even comparable with the number of procedures 

performed under GA (Study V).  

5.1.4 Oral health behaviours (Study III) 

The dietary habits were poorer among the children treated under DGA than among 

the children treated in a normal dental setting according to several indicators. 

Linear regression analyses showed that treating a child under DGA was 

significantly associated with harmful oral health behaviours. 

0

10

20

30

40

50

60

70

K02.1 F40.3 K00 Q78.0 K04 Z01 Q38

Medically compromised chidren Healthy children



 

44 

Drinking habits during meals (p=0.039) and drinks used for quenching thirst 

(p=0.001) were considerably poorer in the DGA group than in the comparison 

group (Figure 4). For example, drinking juice was more common and drinking 

water less common in the DGA group. Drinking milk to quench thirst was also 

more common in the DGA group than in the comparison group. Daily consumption 

of candies (p=0.048), yoghurt or potato chips were also more frequent behaviours 

among the DGA group than among the comparison group. During infancy, the DGA 

group members had used night bottles more often than the comparison group. 

While the comparison group mainly drank only water or milk, the DGA group also 

consumed hot chocolate and juice. There was also a difference between the groups 

concerning daily family meals: more families in the comparison group responded 

that they at least one daily meal together. 

Fig. 4. Dietary behaviours (in percentages) among participants treated under DGA and 
among the comparison group. Difference between the groups was statistically 
significant (p<0.05) for ‘daily consumption of candies’, ‘drinks for quenching thirst’ and 
‘drinks with meals’. 

Daily xylitol chewing gum use was more frequent among the comparison group 

than among the DGA group (p=0.021) (Figure 5). Almost all the children used 

fluoride toothpaste in both the DGA group and the comparison group. The 
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proportion of those using an electric toothbrush, on the other hand, was more than 

10% higher in the DGA group compared with the comparison group. In more than 

half of the cases in both groups, teeth were brushed twice daily; the proportion of 

frequent brushers, however, was higher in the comparison group.  

Fig. 5. Oral hygiene behaviours and use of xylitol products in percentages in the DGA 
group and in the comparison group. Difference between the groups was statistically 
significant (p<0.05) for ‘child uses xylitol products’. 

5.1.5 Family-related factors (Studies III, IV) 

The impact of a previous DGA history in the family was obvious: in the DGA group, 

11.5% of the parents (p=0.001) and 17.2% of the siblings (p=0.009) had had DGA 

themselves, whereas the respective figures for the comparison group were 7.8% 

and 3.9% (Figure 6). 
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Fig. 6. Distribution of participants (in percentages) according to parental dental fear and 
family members’ previous DGA treatments. Difference between the groups was 
statistically significant (p<0.05) for ‘fearful parent’ and ‘DGA of a sibling’. 

The family size was bigger among the children treated under DGA: only 6.9% of 

the DGA families had only one child, whereas 34.5% of them had ≥4 children 

(compared with 18.4% of the families of children treated in a normal dental setting) 

(Figure 7). A total of 11.5% of the parents of the DGA children gave no answer 

when asking about number of guardians in the family, the same figure being 8.7% 

among the parents of the children treated in a normal dental setting. There were 

more males than females in the DGA group. There were no statistically significant 

differences between groups in these figures. 
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Fig. 7. Distribution of participants (in percentages) according to age, gender and family 
size (n.s.). 

Parental beliefs about their child’s poor dental caries situation were investigated in 

Study IV. Most commonly parents reported that the cause for their child’s dental 

caries was increased sugar consumption (29.9%). The second most common 

reported cause was difficulty in tooth-brushing (21.8%). Poor teeth in the family 

was the third most common cause (19.5%). Other reasons included unassisted tooth 

brushing by the child (17.2%), child’s illness (6.9%), night bottle (6.9%), and 

developmental disorders of teeth (5.7%). The reason for the evident dental caries 

problem was unknown to 17.2% of the parents (Figure 8).  
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Fig. 8. Causes reported by parents (in percentages) for their child’s dental caries pre-
DGA (multiple alternatives could be chosen). 

5.2 Dental attendance and treatment need after DGA (Studies I, III, 
IV, V) 

Nearly half of the patients with previous DGA experience cancelled or most often 

postponed their appointments after the DGA. Missed appointments were most 

common right after the DGA. The need for dental treatment remained commonly 

extensive during the 36 months following the DGA. The number of the procedures 

remained the same and at the same level compared with the procedures done under 

the DGA. Premedication and inhalation sedation were commonly used after the 

DGA (Study V). 

The participants were prone to be treated again under DGA. More than one in 

four (26.5%) of the healthy 7–to 11-year-olds had had two or more previous DGA 

treatments. The figure was 13.8% among the 2–to 6-year-olds (Studies III, IV). 

Medically compromised children under the age of seven had been treated once or 

twice before under DGA three times more often compared with their healthy peers 

(16.2% and 5.2%, respectively) (Study I). 
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6 Discussion 

6.1 Main findings 

According to this study, the general health of the child was associated with the need 

for DGA. The threshold was lower for treating medically compromised children 

under DGA than treating healthy children under DGA. In addition, medically 

compromised children had more often history of DGA treatments compared with 

their healthy peers. The procedures done under DGA were surprisingly similar for 

medically compromised and healthy children but varied distinctly between age 

groups (24–35 months/36–83 months) and tooth types, and between upper and 

lower deciduous teeth. Permanent teeth were not registered in this study due to 

young age of the patients. 

In all the individual studies, dental caries and dental fear were the main reasons 

for DGA according to dentists, parents and patients themselves. The proportion of 

fearful parents among the study populations was high (25.3%). Dietary and 

drinking habits, as well as oral hygiene behaviours, were distinctly poorer among 

the children treated under DGA than among the children treated in a normal dental 

setting.  

A previous DGA history in the family, large number of siblings and male 

gender were important background factors associated with DGA. Parental beliefs 

regarding the reasons behind the child’s dental caries were partly unsubstantial.  

 Patients treated under DGA were prone to miss or cancel their future dental 

appointments. They often needed sedation and acute visits after the DGA, and their 

need for dental treatment remained extensive despite previous DGAs. DGA history 

was associated with future treatments under DGA, and past dental caries history 

predicted future caries occurrence. DGA seemed to offer no permanent solution to 

the underlying problems. 

6.2 Methods  

6.2.1 Study population 

There were three different study populations: one from the Oulu University 

Hospital and two from a Municipal Health Center in Oulu, Finland. In study III, 

there was also an age- and gender-matched comparison group, which is lacking 



 

50 

from previous studies (Table 3). The majority of the patients studied were children 

under the age of sixteen. Boys dominated in the studies which only examined 

children (I, III, IV). The variation in study populations and methods brought an 

added perspective to the present topic. The sample sizes were not maximal, but they 

were still sufficient according to power calculations and they were in concordance 

with previous studies (Table 3). 

All the study populations received similar, high-standard treatment under DGA 

irrespective of their financial background, because in Finland, children under the 

age of 18 years are entitled to free public dental services. If there is a need for DGA, 

it is available for anyone and with subvention by the government. That guarantees 

equal services for all children. Nevertheless, background factors related to SES 

were not studied here.  

6.2.2 Questionnaires 

The main interest of this study was on the questionnaires, because it is widely 

known, based on multiple previous clinical studies on DGA, that dental fear and 

dental caries are the main factors leading to DGA (Table 3). To analyse DGA as a 

wider phenomenon, family and parents played an important role. Questionnaires 

were used in three of the studies (II, III, IV). The questionnaire template used had 

already been used in several previous studies (Anttonen et al., 2008; Kasila et al., 

2005; Lukkari et al., 2008), but it was modified for each study separately. A 

Webropol online survey was also piloted to test the questionnaire (not published). 

The questions were mostly multiple-choice questions. Interviews would probably 

have given more information, but they were impossible to carry out under the 

circumstances of the study. To assess oral health-related quality of life (OHRQOL) 

of a child, the Child Perceptions Questionnaire (CPQ11–14) is used worldwide for 

two age groups: 8–to 10- and 11–to 14-year-olds (longer and shorter versions are 

available) (Foster Page, Boyd & Thomson, 2013; Marshman et al., 2005). It was 

not possible to use these questionnaires in this study because of the young age of 

the study population. 

In Study II, the population was older than in the Studies III and IV (3–68 y) 

and parents/caregivers completed the questionnaire at home or at the dental clinic 

on the operation day on behalf of their children under the age of twelve years. There 

were 80 subjects at first, but 14 of them were excluded because of incomplete 

questionnaires. In Studies III and IV, the questionnaire (Appendix) was targeted at 

parents of children undergoing DGA, and the questionnaire was filled in during the 
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DGA. The dropout rate was zero. The questionnaire in Study II focused on dental 

fear, and the questionnaires in Studies III and IV were more comprehensive and 

focused on background factors. A weakness of these questionnaires was that they 

did not categorise dental fear (only yes/no) and they were only available in Finnish. 

Those without Finnish language skills (mostly refugees and asylum seekers) were 

excluded, which may have influenced the results. Including such data could have 

made the outcomes of the studies even worse (Haubek, Fuglsang, Poulsen & 

Rolling, 2006; Savanheimo & Vehkalahti, 2014). This could be an interesting topic 

to study in the future. 

6.2.3 Patient files  

Two of the studies were based on patient files (Studies I, V).  In Study I, the 

procedures performed under DGA were analysed tooth-wise, which can be 

considered a fresh approach. For a follow-up, three years is a relatively short period. 

In both studies, the patients were treated by different dentists who were not 

standardised, which may have influenced the results to some extent. However, it 

has been suggested that the data collected from Finnish public health records are 

comparable with data collected by trained examiners (Hausen, Kärkkäinen & 

Seppä, 2001). In Finland, patient files do not include information on SES which 

could be a particularly interesting field for future research. Furthermore, no patient 

files were included from the private sector which in Finland is only partly 

subsidised by the state, and because of that, is not commonly used among children. 

6.3 Factors associated with DGA 

6.3.1 General health  

The outcome of this study is in accordance with the previous assumption that 

medically compromised children have an increased risk of dental caries and dental 

fear (Alapulli & Yli-Urpo, 2018). In this study, the medically compromised 

children had more often dental caries as their main diagnose for being treated under 

DGA compared with the healthy children (61.5% and 38.6%, respectively). This 

result is in agreement with previous studies that emphasise the caries problem 

among medically compromised children (Foster & Fitzgerald, 2005; Wang & Zhao, 

2018). In this study, the medically compromised children had a three times higher 
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risk of repeated DGA compared with the healthy children, which is in line with an 

earlier study reporting a four times higher risk (Guidry, Bagher, Felemban, Rich & 

Loo, 2017). Medically compromised children, depending on the severity of the 

disease, do have many issues in their lives that are considered more important than 

oral health. Considering that, it can be assumed that problems in preventive dental 

care and regular dental attendance occur among them either due to the health care 

system or due to the individuals themselves or their caregivers. 

In Study I, the age of the child and tooth type affected most the procedures 

done instead of the general health of the child. In second primary molars, mostly 

fillings, stainless steel crowns with or without pulpotomies, and extractions were 

made. In first primary molars, pulpotomies were not performed at all because of 

their poor long-term prognosis leading sometimes to extractions, which result only 

temporary loss of space in cases with normal occlusion (Rönnerman & Thilander, 

1977). It is of great importance to assess the long-term prognosis of each procedure 

done and materials used (Al-Eheideb & Herman, 2003; Drummond, Davidson, 

Williams, Moffat & Ayers, 2004).  

6.3.2 Dental fear  

Dental fear was not the main focus of interest in this study, but it was established 

as being highly associated with DGA among all the study populations, similarly as 

in previous studies (Table 3). Oral health and dental anxiety/fear are negatively 

highly correlated, and because of that, dental fear should be taken into 

consideration to avoid its potentially harmful effects to oral health (Milgrom et al., 

2010). DGA can reduce dental anxiety/fear briefly (Yildirim et al., 2018; Zhang et 

al., 2015) or even prevent the development of dental anxiety (Klaassen, Veerkamp 

& Hoogstraten, 2008), but a significant reduction of dental fear has only been 

reported after CBT and individualised hypnosis as compared with DGA 

(Wannemueller et al., 2011). 

Dental fear was categorised only in Study II, where 90.8% of the patients 

reported having dental fear of some degree, and according to MDAS scores, among 

over half of the study population, dental fear was classified as being severe. The 

outcome was not a surprise: patients ending up being treated under DGA are 

individuals with dental fear (Savanheimo et al., 2005). This individual experience 

of dental fear could be used in practice as a predictor for DGA.  

Our finding that women and younger age groups suffer from dental fear more 

often than men or older age groups is also in accordance with previous findings 
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(Lahti et al., 2007; Liinavuori et al., 2016) as is the finding that previous negative 

experiences in dental care is a cause for future dental fear (Rantavuori, Lahti, 

Hausen, Seppä & Kärkkäinen, 2004). These findings could be explained by the 

universally well-accepted fact that women express feelings of fear, whereas men 

downplay their fear or their fear manifests as a lack of cooperation or as dental 

avoidance. Considering young age groups, one explanation for the high prevalence 

of DGAs among boys may be poorer oral health of Finnish boys compared with 

Finnish girls (Käkilehto et al., 2013). 

The outcomes of the VAS describing fear of specific dental procedures are in 

line with the earlier studies examining fear for injections, blood, and injuries during 

dental treatments (St George et al., 2018; Vika, Skaret, Raadal, Ost & Kvale, 2008). 

Among the youngest age groups, dental fear was caused by non-specific things, 

which may be due to the children’s cognitive development stage (fear of unknown) 

or the wild imagination of a child (Erikson & Erikson, 1998). 

In this study, we only used the diagnosis code F40.2 for dental fear. Lack of 

cooperation due to young age (F93.1) could have been a better diagnosis code 

because small children do have very little own experience of dental treatments and 

a vivid imagination. Parents projecting their possible own dental fears and attitudes 

may also influence the child’s lack of cooperation (Klingberg, Berggren, Carlsson 

& Norén, 1995). In this study, children ≥ 12 years of age reported themselves about 

their experience of dental fear, which can be considered a strength of this study 

because the ability of fearful parents to assess their teenage child’s dental fear is 

weak (Luoto, Tolvanen, Rantavuori, Pohjola & Lahti, 2010). 

6.3.3 Dental caries  

Dental caries was the main reason for DGAs performed due to dental fear, as shown 

earlier in this study (Table 3). It was disappointing to discover that dental caries 

still remains a problem even after the DGA, resulting in recurring DGAs in one in 

four patients (Study IV). Maintaining good oral health and preventing new dental 

caries lesions should be the main goal of the academics and practitioners in 

dentistry and considering that previous caries experience predicts future caries 

experience (Li & Wang, 2002). Many of the factors associated with DGA are 

known to be associated with dental caries broadly: diet, host susceptibility, and the 

presence of microorganisms over a certain length of time (Keyes, 1968).  



 

54 

6.3.4 Oral health behaviours  

Risk factors for dental caries of a child include irregular tooth brushing without 

fluoride toothpaste and without parental assistance, three or more sugar intakes per 

day and past caries experience (Foster & Fitzgerald, 2005). This was also 

confirmed here. Dietary habits were poorer according to each indicator measured 

here among the children treated under DGA compared with the children treated in 

a normal dental setting. This is in line with the previous findings about harmful 

drinking and eating habits and ECC (Evans et al., 2013). Although good oral health-

related habits are known to protect people against dental caries, there are challenges 

to get parents to adopt these good habits (Aljafari et al., 2015). For a short period 

following an emotionally taxing DGA treatment, parents are aware and highly 

motivated to improve and change the oral health-related habits of their child, but in 

the long term, they find it difficult to enforce such behaviours (Amin & Harrison, 

2006), and the child can end up being treated under DGA repeatedly. 

 Poor oral hygiene behaviours and the lack of use of xylitol products are both 

unfavourable habits among children treated under DGA, and the overall impression 

of the multifactorial nature of dental caries and DGA was confirmed here. There 

should be a strong support from dental professionals to improve family daily 

practices, because even a slight decrease in sugar consumption can result in a 

significant decrease in the caries incidence (Olczak-Kowalczyk, Turska, 

Gozdowski & Kaczmarek, 2016).  

6.3.5 Family-related factors 

Family-related factors associated with child’s dental caries include parental 

sociodemographic factors such as SES, single-parenthood, family size and birth 

order, education, ethnicity, living conditions, parental child feeding practices, and 

parental attitudes, knowledge and beliefs (Abreu et al., 2015; Hooley, Skouteris, 

Boganin, Satur & Kilpatrick, 2012). Many of these factors were also found to be 

associated with DGA here. The finding considering a previous DGA history of 

parents and siblings is unique and highlights the importance of taking the entire 

family into consideration when a child ends up being treated under DGA. 

According to the results, the need for treatment under DGA seems to run in the 

family. 

The present study indicates that a large number of children in a family may be 

a potential risk factor leading to DGA. According to Statistics Finland (2014): 
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Families, the number of children in a family was on average 1.84 in 2014, and the 

number of families with at least four children was 5% during the same year. In this 

study, more than one-third of the families had at least four children. This finding 

confirms previous findings indicating that a high number of siblings and higher 

birth order (which was not studied here) are associated with dental caries 

(Dabawala, Suprabha, Shenoy, Rao & Shah, 2017; Sujlana & Pannu, 2015). 

There was an impression of vague family structure in this study, as more than 

10% of the parents of the DGA children gave no answer when asked about the 

number of the guardians in the family. Somewhat surprisingly, the outcome of that 

same question to the parents of the children treated in a normal dental setting gave 

almost as high percentage. Families nowadays are often blended, which may have 

confused some parents and may have also potentially influenced the family 

dynamics. The findings of this study cannot confirm the earlier studies which 

indicate that single-parent families are associated with dental caries (Wigen & 

Wang, 2010), potentially due to low household income, stress, or reduced 

attentional resources (Slade, Sanders, Bill & Do, 2006; Weitoft, Hjern, Haglund & 

Rosen, 2003). Previous studies on family structure and DGA are scarce.   

Parental beliefs represent parents’ perceptions and are dependent on parents’ 

knowledge and attitudes. In this study, parents reported that the main background 

factors for their children’s dental caries leading to DGA were a sugary diet and poor 

tooth brushing habits. In addition, parents seem to believe that poor teeth run in the 

family and may thus be predestined to become decayed. This belief was common 

also in previous studies (Fontana et al., 2011; Karki, Thomas & Chestnutt, 2011). 

Association between genetic factors and individual susceptibility to dental caries 

have been found (Vieira, Modesto & Marazita, 2014), but this outcome however 

mixes more than clarifies the complex nature of decaying. Despite educating 

parents about the reasons for dental caries, some parents were not capable of 

identifying any reasons for the dental caries of their child or for the DGA. 

Responsibility for the oral health of a child belongs to parents. Data documented in 

dental records should be precise to enable identifying dental neglect of a child. 

Furthermore, professionals must take their action when even a slightest suspicion 

of a possible child welfare intervention need occurs (Kvist, Zedrén-Sunemo, Graca 

& Dahllöf, 2014). 

One short-coming of this study is that the SES of the parents or parental 

education level associated with DGA were not studied here, although they are 

known to be the most important predictors of dental caries among young children 
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(Powell, 1998). Although in Finland, the differences in SES are relatively minor, it 

is somewhat embarrassing to ask people about these issues. 

6.4 Dental attendance after DGA 

Patients with previous DGA experience are prone to cancel or postpone their 

appointments post-DGA. The findings of this study are in line with the previous 

findings regarding failed recalls (Savanheimo & Vehkalahti, 2014), even in cases 

where financial benefit to come to the appointment was offered (Powers, Mathu-

Muju & Bush, 2009). Patients most often postpone their appointments immediately 

after the DGA, which is opposite to the previous finding according to which 

patients’ attendance to recall visits decreased by time (Mallineni & Yiu, 2014).  

Caries recurrence after DGA was found in this study similarly as in previous 

studies (Amin, Nouri, ElSalhy, Shah & Azarpazhooh, 2015; Sheller et al., 2003) 

and children also had repeated DGAs similar to previous studies (Bücher, 

Rothmaier, Hickel, Heinrich-Weltzien & Kühnisch, 2016; Sheller et al., 2003). 

DGA is associated with considerable improvement in the oral health-related quality 

of life (OHRQoL) of children and their families (Baghdadi, 2014; Cantekin et al., 

2014; Gaynor & Thomson, 2012), and parents appreciate this sedation method 

because of its positive impacts on the family overall; two-thirds of the parents 

favoured undergoing another DGA treatment for their child in the future 

(Jankauskiene, Virtanen, Kubilius & Narbutaite, 2014).  

6.5 Future studies 

DGA is still under continuing research. Recent studies on DGA focus mainly on 

the OHRQoL (Knapp et al., 2017; Park et al., 2018) instead of only on clinical 

outcomes. According to this study, DGA only temporarily improves the OHRQoL 

because the number of repeated DGAs is so high. In the future, hearing children 

about this issue, as well as long-term follow-up studies of the impacts of DGA 

would be interesting research topics. 
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7 Summary and conclusion 
According to this study, DGA does not have an improving effect on oral health of 

a child over the long term, especially if the background factors causing dental caries 

remain unchanged. In certain situations, the use of DGA is obligatory, but in many 

cases, it could be avoided.  

 The findings of this study are mostly in accordance with previous findings in 

the literature and confirm them: dental caries and dental fear, poor oral health-

related habits and certain family-related factors, such as large family structure, are 

associated with children’ DGA. It was somewhat surprising that familiar 

occurrence of DGA history was that high.  

The study has shown that dental caries of children has not disappeared, and its 

consequences can be serious. In DGA, primary teeth are often extracted, which has 

many impacts on the child’s oral health-related quality of life and later occlusal 

development. Dental professionals should put more effort on developing preventive 

measures targeted at children with a high risk of dental caries. Dental examinations 

of children should be carried out precisely by dentists on a regular basis, especially 

for patients with a high risk of dental caries and whenever there are signs of dental 

neglect or abuse. In such cases, it is in the best interest of the child that authorities 

become aware of the situation in the family. Governments should invest in making 

the environment healthy to ensure the safest possible daily life for children. 

Nevertheless, the biggest responsibility for a child’s oral health lies with the parents. 

When a child ends up being treated under DGA because of dental caries, the whole 

family situation should be evaluated carefully and the whole family should be 

involved in the health improvement project. The main goal is a good oral health of 

the child throughout life. 
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Appendix 
Oral health questionnaire for parents/caregivers of a child in 
dental care (Studies III, IV), translated from Finnish 
 
The purpose of this questionnaire is to improve dental care services in the City of 

Oulu and to support families in oral health-related matters. 

 
1. Are you the child’s 

  mother 
  father  
  caregiver  
  someone else, who? _____ 

 
2. When were you born? _____ 

 
3. The age of the child? _____ 

 
4. The gender of the child? _____ 

 
5. How many people are in your family? 

  Adults:       1  2  several 
  Children:    1  2  3  4  5  >5 

 
6. If your child’s teeth are decayed, what are the reasons for this in your 

opinion? Choose one or more alternatives. 
  Disease  
  Developmental disorder of dentition 
  Family history of poor dental health 
  Night bottle 
  Brushing my child’s teeth has been challenging 
  Brushing the teeth has mainly been the child’s responsibility 
  The child eats and drinks a lot of sugary products  
   I don’t know 

 
7. Have your child’s teeth been treated before under 

  dental general anaesthesia 
  Yes 
  No 
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  laughing gas 
  Yes 
  No 

  pre-medication 
  Yes 
  No 

 
8. Have any siblings of the child been treated under dental general 

anaesthesia? 
  Yes 
  No 

 
9. Are you afraid of dental treatments? 

  Yes 
  No 

 
10. Have you or another caregiver of the child been treated under dental 

general anaesthesia? 
  Yes 
  No 

 
11. If your child was bottle-fed, until what age? 

  12 months old 
  24 months old 
  > 24 months old 
  There was no night bottle 

 
12. Was the child bottle-fed during night-time? 

  Yes 
  No 

 
13. If there was a night bottle, what was in the bottle? (Choose one or more 

alternatives) 
  Milk 
  Water  
  Hot chocolate 
  Juice 
  Something else, what? _____ 
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14. Does your child use xylitol products? 

  Yes 
  No 

 
15. Do you use xylitol products daily? 

  Yes 
  No 

 
16. Do you eat daily breakfast, lunch, dinner and evening snack at the table 

with your family? 
  Yes 
  No  

 
17. How many snacks does your child eat per day? 

  1 
  2 
  >2 

 
18. Do you snack in your family? 

  Yes 
  No 

 
19. What is the most common drink for your child during meals? 

  Water 
  Milk 
  Juice 
  Something else, what? _____ 

 
20. What is the most common thirst-quenching drink for your child? 

  Water 
  Milk 
  Juice 
  Something else, what? _____ 

 
21. Which of the following products does your child consume daily or 

almost daily? (Choose one or more alternatives) 
  Yoghurt 
  Juice 
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  Hot chocolate 
  Candies 
  Chocolate 
  Pastry or biscuits 
  Sweet desserts 
  Potato chips 

 
22. How many times per day are your child’s teeth being brushed? 

  Twice 
  Once 
  Less than once 

 
23. Does your child mainly brush his/her teeth by himself/herself? 

  Yes 
  No 

 
24. Does your child have an electric toothbrush? 

  Yes 
  No 

 
25. Does your child use fluoride toothpaste? 

  Yes 
  No 

 
26. Do you have any message to your dental care unit about your child’s 

dental care? (Free response) 
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