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Abstract 
Background: Background: The aim of this survey was to investigate family-related factors among healthy 
children treated under dental general anesthesia (DGA) compared to those treated in a normal dental setting. 
Methods: The survey comprised 87 children whose dental treatment was performed under DGA and 103 
age-matched children who were treated in a normal setting. The children were healthy 3 to 11-year-olds, and 
their parents filled out the questionnaire on parental dental fear, DGA experiences in the family, and oral 
health behaviors. The data were collected in primary health care in the city of Oulu, Finland, during 2014–
2016. 
Results: In the DGA group, the proportion of fearful parents was three-fold higher and the proportion of 
siblings with DGA experience four-fold higher than in the comparison group; the differences between the 
groups were statistically significant. The dietary habits were statistically significantly poorer in the DGA 
group than among the comparison group when several indicators were considered. Linear regression analysis 
showed that treating a child in DGA was associated with harmful oral health behaviors like eating candy, 
drinking juice, and poor tooth brushing habits.  
Conclusions: Parental dental fear, DGA experiences of siblings, and harmful oral health behaviors were 
more common among children treated in a normal dental setting. Screening children and families for the risk 
indicators identified in this study may help prevent unnecessary DGAs among healthy control.   
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Introduction 
Dental caries are a major public health challenge 
worldwide, and the number of people with untreated 
caries increased to 3.5 billion in 2015 [1]. At the 
same time, there is an increase in the consumption 
of foods and drinks containing sugar, causing not 

only a risk of caries risk but also a risk of diet-
related diseases, such as type 2 diabetes and 
cardiovascular diseases [2-4]. Wellbeing due to oral 
health conditions can be maintained with very 
simple and inexpensive daily behaviors: brushing 
teeth with fluoride dentifrice twice daily; choosing a 
proper, healthy diet; and visiting the dentist 
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regularly [5]. If these behaviors are not maintained 
by children, they can develop early childhood caries 
(ECC) in the worst case, consequently requiring the 
use of dental general anesthesia (DGA). The main 
reason for the use of DGA among children is caries 
in Finland and worldwide. A 2005 study found that 
healthy DGA patients aged 16 years or younger and 
treated in the primary health care setting in the city 
of Helsinki, Finland, commonly belonged in the 
high caries risk group (mean number of teeth with 
caries, dt + DT = 7.7 ± 3.0) [6]. In comparison, only 
6–8 % of children aged 6 to 15 years old were 
reported to have a high risk for dental caries (dt + 
DT = 3) in 1999 [7]. It has even been stated that 
DGA in childhood is a risk factor for future caries in 
adolescence [8], and that status may be a clinically 
useful adjunct to identify people at high risk of 
developing caries. 

In addition to dental caries, another important factor 
leading to DGA is dental fear [6,9]. Parents of 
children treated under DGA often have false beliefs 
and are indifferent as to their children’s poor oral 
condition [10]. It has also been reported that dental 
caries risk is associated with family habits and 
parental behavior [11]. To our knowledge there is 
no literature on whether factors associated with 
families are related to the need for DGA use in 
healthy control.  

The aim of this survey is to investigate parental 
dental fear, DGA family experiences, family size, as 
well as oral health behaviors among healthy 
children treated under DGA or in a normal dental 
setting. Our hypothesis is that all of these issues are 
related to the use of DGA in healthy children.  

 

Methods 
Study population  

In Finland, children under 18 years of age are 
entitled to free public dental health services. If there 
is a need for DGA (e.g. an extensive treatment need 
with respect to age or co-operation), healthy 
children are treated under DGA fort a small fee. The 
population in this cross-sectional survey comprised 
children treated under DGA (case group) and 
children treated in a normal setting (comparison 
group). All the children were 3 to 11 years old and 

healthy. The data for both groups were gained from 
the questionnaires filled out by the parents of the 
child participants. The parents in the DGA group 
filled out the forms while they waited for their child 
to recover after DGA. The parents of the children in 
the comparison group responded to the 
questionnaire during the child’s appointment. No 
parents refused to answer the questionnaire. 

The participants in the DGA group (n=87) were 
treated under DGA within primary health care in the 
city of Oulu, Finland. The data concerning the DGA 
group were collected between November 2014 and 
December 2015 by the anesthesia staff. The DGA 
patients comprised those who had a dental treatment 
need that could not be accomplished in a normal 
setting. Prior to DGA, all referrals were evaluated 
(and most DGA were also carried out) by an 
experienced pediatric dentist (P.R). No referral to 
DGA was based on a parent’s wish. The comparison 
group comprised 3 to 11-year-old children coming 
for their regular dental examination in the dental 
clinic of the same organization (n=103) without 
randomization (convenience sample). Presuming a 
20% difference between the groups, a sample size 
of 80 children was calculated as the minimum 
number of participants in the comparison group in 
order to identify a statistically significant difference 
between the two groups with power 1-β = 0.95. The 
data concerning for the comparison group were 
collected between September 2016 and December 
2016. Most participants in the comparison group 
were also treated clinically by P.R. 

 

Questionnaire 

The questionnaire has been used in several previous 
studies investigating oral health behaviors of 
children [12-14]. It comprises 25 questions about 
oral health related issues and background factors. 
The response alternatives were mostly “yes” or 
“no”, with only a few open-ended questions. 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 ever been treated under DGA 
(yes/no), and whether siblings had ever been treated 
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under DGA (yes/no). Parents were also asked about 
the child’s 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) and for quenching 
thirst (water/milk/juice/something else), and if 
certain products were consumed daily (yoghurt/hot 
chocolate/candy/cookies/potato chips). Concerning 
tooth brushing habits, the parents were asked how 
many times per day they washed their child’s teeth 
(less than once, once, twice), if the child washed 
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 statistical analyses. All 
child data was anonymized. 

 

Statistical analyses 

The outcomes of this descriptive survey were 
analyzed and presented in frequencies, proportions, 
means, and standard deviations (SD). Association 
between variables was analyzed using cross-
tabulation. The significance of these findings was 
tested using the chi-squared test. Differences 
between the groups were considered statistically 
significant when p values ≤0.05. A sum score was 
calculated for responses on oral health behaviors 
according to their proposed harmfulness (-1 to +1), 
the most favorable option was assigned the score -1 
and the most harmful option was assigned the score 
+1. The sum score was calculated as follows: the 
most common drink for quenching thirst (no answer 
= 0, water =-1, milk or juice = 1), eating candy daily 
( no answer = 0, yes = 1, no =-1), frequency of 
brushing teeth per day (no answer = 0, once = 0, 
less than once = 1, twice = -1), night bottle (no 
answer = 0, yes = 1, no = -1), the most common 
drink for meals (no answer = 0, juice = 1, water or 
milk = -1). A linear regression analysis was 
performed using the sum score as a dependent 
variable to examine the association with various 
factors: parental dental fear (yes/no), sibling’s DGA 
(yes/no), age of the child (0–6/7–12), number of 
children in the family, dental treatment performed 
under DGA/in a normal dental setting, and gender 

(boy/girl). Analyses were performed using SPSS 
software version 22.0 (Chicago, Illinois, USA).  

 

Results 
None of the parents refused to fill out the 
questionnaire, but some parents left some questions 
unanswered. For example, the number of parents in 
the family was often left unanswered in both 
groups. The study groups were quite similar in 
terms of group size, gender and age distribution 
(n.s.). The number of children was lower in the 
families of the comparison group participants; the 
number of families with four or more children was 
two-fold higher in the DGA group than in the 
comparison group (Table 1). 
 

Table 1. Distribution of the participants according to age, gender 
and family size 
 

 DGA 
group 
n (%) 

Comparison 
group 
n (%) 

 p 

Age 3–6 years 37 (42.5) 42 (41.0)  n.s
. 

7–11 years 49 (56.3) 61 (59.2)  

Gender boy 56 (64.4) 58 (56.3)  n.s
. 

girl 30 (34.5) 43 (41.7)   

Number 
of 
parents 

1 parent 11 (12.6) 19 (18.4)  n.s
. 

≥ 2 
parents 

66 (75.9) 75 (72.8)   

no answer 10 (11.5) 9     (8.7)   

Number 
of 
children 
in the 
family 

1 child 6     (6.9) 16 (15.5)  n.s
. 

2 children 26 (29.9) 39 (37.9)   

3 children 22 (25.3) 28 (27.2)   

≥4 
children 

30 (34.5) 19 (18.4)   

 

The proportion of children with fearful parents was 
three-fold higher and the proportion of siblings with 
a prior DGA experience was four-fold higher in the 
DGA group than the comparison group; the 
differences between the groups were statistically 
significant. In addition, there was a tendency 
(11.5% vs. 7.8%) of higher prevalence of DGA 
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treatments among the parents in the DGA group 
compared to the comparison group (n.s.) (Table 2). 

Drinking habits at meals and for quenching thirst 
were considerably poorer in the DGA group than in 
the comparison group, and the differences were 
statistically significant. 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 candy 
(p≤ 0.05), yoghurt or potato chips were also more 
frequent behaviors in the DGA group than in 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 a 
daily family meal; more families in the comparison 
group responded that they had a daily meal together 
(Table 3). 

 
Table 2. Distribution of the participants according to parental 
dental fear and previous family members’ DGA treatments 

 
 DGA group n 

(%) 
Comparison 
group n (%) 

p 

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 

 

Daily xylitol chewing gum use was higher in the 
comparison group than in the DGA group (p≤ 0.05). 
Almost all the children used fluoride toothpaste in 
both the DGA and comparison groups. The 
proportion of those using an electronic toothbrush, 
on the other hand, was more than 10% higher in the 
DGA group compared to 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 (Table 4). 

 
 

Table 3. Dietary behaviors among the participants in the DGA 
and comparison group 
 

Variable DGA 
group n 

(%) 

Comparison 
group n (%) 

p 

number of daily 
snacks 

  n.s. 
               1 snack 27 (31.0) 36 (35.0)  

 
n.s. 

               2 snacks 49 (56.3) 58 (56.3) 
              ≥ 2 snacks 9 (10.3) 7 (6.8) 
snacking per se 48 (55.2) 43 (41.7) 
drink during meals 

 

 

 

 

 water during 

meals* 

  0.039 

 

 

              water 8 (9.2) 21 (20.4)  
              milk 69 (79.3) 80 (77.7)  
              juice 6 (6.9) 1 (1.0)  
drink when thirsty 

 

  0.001 
              water 47 (54.0) 84 (81.6)  
              milk 21 (24.1) 6 (5.8)  
              juice  16 (18.4) 10 (9.7)  
daily yoghurt  62 (71.3) 65 (63.1) n.s. 
daily hot chocolate  19 (21.8) 22 (21.4) n.s. 
daily candies 

 

 

 candy daily* 

3 (3.4) 0 (0.0) 0.048 
daily cookies  8 (9.2) 12 (11.7) n.s. 
daily potato chips 3 (3.4) 2 (1.9) n.s. 
night bottle during 

infancy  

41 (47.1) 40 (38.8) n.s. 
daily family meals  71 (81.6) 92 (89.3) n.s. 

 

The linear regression analysis showed that treating a 
child in a normal setting instead of with DGA was 
associated with oral health behaviors that are not 
considered harmful. The regression estimate was 
95% (-1.49 to -0.42). In the analysis, the other 
variables were not statistically significantly 
associated with harmful oral health behaviors 
(parental dental, fear, siblingʹ s DGA, age of a 
child, number of children in the family or gender) 
(Table 5). 
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Table 4. Participants’ oral hygiene behaviors and use of xylitol 
products in the DGA and comparison group 
 
Variable DGA 

group n 
(%) 

Comparison 
group n (%) 

p  

Frequency 
of child’s 
tooth 
brushing/day 

Once or 
less 

7   (8) 15  (14.6) n.s.  

Once 29 
(33.3) 

18  (17.5) n.s.  

Twice or 
more 

46 
(52.9) 

65  (63.1) n.s.  

Child brushes their own 
teeth  

51 
(58.6) 

64  (62.1)                                                                                                                    n.s.  

Use of electronic 
toothbrush  

64 
(73.6) 

64  (62.1) n.s.  

Use of fluoride toothpaste  82 
(94.2) 

100 (97.1) n.s.  

Child uses xylitol 
products  

71 
(81.6) 

97  (94.2) 0.021  

Parent uses xylitol 
products daily  

54 
(62.1) 

68  (66.0) n.s.  

 

 
Table 5. Linear regression analysis for the association between 
harmful oral health behaviors and family- related variables 
 
Variable Sum  
 β 95% CI 
Parental dental fear (yes/no) -0.138 -0.724–0.448 
Sibling DGA (yes/no) -0.356 -1.009–0.299 
Age of child (0-6, 7-11)  0.144 -0.377–0.664 
Number of children in the family 
(1,2,3,4, ≥5) 

-0.113 -0.713–0.486 

Dental treatment done under DGA or 
in a normal Dental setting  

-0.956 -1.489–-0.423 

Gender (boy/girl) -0.385 -0.889–0.118 
 

 

Discussion 
Our hypothesis about an association between the 
use of DGA among healthy children and the 
existence of parental dental fear, DGA history in the 
family, big family size, and harmful oral health 
behaviors were proven right. There seems to be a 
risk that the use of DGA may become habitual in 
certain families with harmful health behaviors. As 
far as we know this is the first survey to identify the 
characteristics of children who are treated with 
DGA compared to children treated in a normal 
dental setting. 

In the DGA group, the oral health situation in 
general was poor enough to justify treatment under 
DGA, whereas the comparison group could be 
treated in a normal setting. P.R. was familiar with 
families in both groups and their oral health 
circumstances were well known to her, even though 
the Decayed, Missing, Filled (DMF) or Community 
periodontal index (CPI) were not linked with the 
questionnaire. A similar group to the study cohort 
(age, Finnish nationality, health condition, 
institution) comprising children treated with DGA 
was previously published with decayed teeth (DT) 
and decayed primary teeth (dt) indexes [6] and we 
assume that the caries situation is similar in our 
DGA group. Lack of clinical details in this survey 
can be considered as a shortcoming as can 
incomplete data; however, a strength of this survey 
was that the dropout rate was zero. 

A high number of siblings and child’s high birth 
order within the family affect the development of 
ECC [15,16]. Our findings showed that the family 
size was bigger in the DGA than in the comparison 
group, which indirectly supports earlier findings 
[15,16]. Several other socioeconomic factors, such 
as maternal education level or immigrant 
background, are also reported to influence ECC 
[17], but in this survey, we did not study these 
factors. In Finland, the socioeconomic differences 
are in any case smaller compared to many other 
countries [18]. Immigrants are known to be frequent 
users of DGA [19]; however, the number of 
immigrants in Oulu was very low at that time of this 
study. 

This survey shows that parental dental fear is 
associated with the use of DGA. Indeed, parental 
dental fear is often the reason behind the child’s 
treatment under DGA among both healthy and 
medically compromised children [20]. Therefore, 
family background should be taken into 
consideration when a child ends up being treated 
under DGA. The differences between the DGA and 
comparison groups were surprisingly high for 
parental dental fear and the number of siblings 
previously treated under DGA. There seems to be a 
tendency that certain families may consider DGA to 
be a normal dental health care practice. This 
phenomenon of the entire family opting for DGA 
could be addressed by paying more attention to 
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preventing dental fear in everyday dental practice 
[21]. 

Frequent and high consumption of sugar-containing 
products, such as sugary drinks, is known to 
increase the incidence of caries [22] and the present 
survey confirms previous findings that the 
prevalence of DGAs is associated with harmful oral 
health behaviors. Children in the DGA group had 
significantly more harmful drinking habits: they 
drank considerably more juice and less water than 
the comparison group. Drinking milk to quench 
thirst was also almost five times more common in 
the DGA group. Children in the DGA group used 
night bottles during their infancy more than the 
comparison group, and the drinks provided were 
more harmful (hot chocolate and juice), while more 
children in the comparison group received milk and 
water. It would have been interesting to ask parents 
about their child’s consumption of soft drinks.  

Responses by the comparison group revealed more 
favorable dietary habits, including daily family 
meals. Skipping breakfast can be a significant caries 
coefficient in adolescents [23-25]. This issue could 
have been explored in more detail in this survey. 
Why is it so difficult for some families to control 
simple eating and drinking behaviors? Is it because 
of laziness or indifference? Socioeconomic factors 
(such as unemployment or parental sickness) could 
be an explanation, but not all the unhealthy habits 
described here can be explained, for example, by a 
family’s financial situation. In Finland, good quality 
tap water is available everywhere and the cost is 
minimal. Dietary oral health promotion should be 
offered if signs of risk behavior are evident because 
even a slight decrease in sugar consumption can 
result in a significant decrease in the levels of caries 
[26]. 

Previous findings concerning low tooth brushing 
frequency in Finland [27,28] is also supported by 
this survey. Even in the comparison group, only 
63% of parents reported that the child’s teeth were 
brushed twice daily. The same phenomenon was 
reported in the 2009/2010 WHO report, according 
to which 64% of 13-year-old Finnish girls and 47% 
of Finnish boys brushed their teeth more than once 
per day. In comparison, 88% of Swiss girls and 80% 
of Swiss boys brushed their teeth more than once 

per day [29]. The difference between the DGA and 
comparison groups in terms of the use of xylitol 
products was statistically significant. In Finland, the 
main xylitol products used are xylitol chewing gum 
products. Many people are aware that the 
consumption of 5 g xylitol per day promotes good 
oral health [30]. 

 

Conclusions 
This study identified several family-related factors 
associated with the use of DGA in healthy children. 
Such factors should be addressed in everyday 
clinical pediatric dentistry. This would require 
sensitivity by the dentist, but such factors should not 
be neglected when dealing with young children who 
often do not make their own daily choices in 
relation to food and drink and are often not able to 
care for their own personal hygiene. When a child’s 
oral health deteriorates, it is crucial to educate and 
support the parents. To address these issues, a great 
effort should be made, and, perhaps, fresh 
approaches adopted. This topic should also be 
monitored by future research efforts. 

 

Ethical approval 
Permission to carry out this survey was obtained 
from the registrar of Oral Health Care at the 
Municipal Health Center of the City of Oulu, 
Finland. The Ethical Board of the Northern 
Ostrobothnia Hospital District, Finland, did not 
consider that informed patient consent was 
necessary as answering the questionnaire was 
voluntary and anonymous, and answering did not 
influence the treatment after DGA.  

 
Author contribution 
PR designed the study, collected the data, 
performed the data analyses together with HV, and 
wrote the manuscript. M-LL and VA were engaged 
in the process of conception, design, analysis and 
writing the manuscript. 

 



 

        Advances in Pediatric Research  Rajavaara et al. 2018 | 5:3 7 

References 
 

1. Kassebaum NJ, Smith AGC, Bernabé E, Fleming TD, 
Reynolds AE, Vos T, et al. Global, Regional, and 
National Prevalence, Incidence, and Disability-Adjusted 
Life Years for Oral Conditions for 195 Countries, 1990-
2015: A Systematic Analysis for the Global Burden of 
Diseases, Injuries, and Risk Factors. J Dent Res. 
2017;96:380-7. 

2. Ruottinen S, Karjalainen S, Pienihäkkinen K, Lagström 
H, Niinikoski H, Salminen M, et al. Sucrose intake since 
infancy and dental health in 10-year-old children. Caries 
Res. 2004;38:142-8. 

3. Malik VS. Sugar sweetened beverages and 
cardiometabolic health. Curr Opin Cardiol. 
2017;32:572-9. 

4. Popkin BM. Relationship between shifts in food system 
dynamics and acceleration of the global nutrition 
transition. Nutr Rev. 2017;75:73-82. 

5. Bagramian RA, Garcia-Godoy F, Volpe AR. The global 
increase in dental caries. A pending public health crisis. 
Am J Dent. 2009;22:3-8.  

6. Savanheimo N, Vehkalahti MM, Pihakari A, Numminen 
M. Reasons for and parental satisfaction with children's 
dental care under general anaesthesia. Int J Paediatr 
Dent. 2005;15:448-54. 

7. Helminen SK, Vehkalahti MM. Does caries prevention 
correspond to caries status and orthodontic care in 0- to 
18-year-olds in the free public dental service? Acta 
Odontol Scand. 2003; 61: 29-33. 

8. Haworth S, Dudding T, Waylen A, Thomas SJ, Timpson 
NJ. Ten years on: Is dental general anaesthesia in 
childhood a risk factor for caries and anxiety? Br Dent J. 
2017;222:299-304. 

9. Taskinen H, Kankaala T, Rajavaara P, Pesola P, Laitala 
ML, Anttonen V. Self-reported causes for referral to 
dental treatment under general anaesthesia (DGA): a 
cross-sectional survey. Eur Arch Paediatr Dent. 
2014;15:105-12.  

10. Karki AJ, Thomas DR, Chestnutt IG. Why has oral 
health promotion and prevention failed children 
requiring general anaesthesia for dental extractions? 
Community Dent Health. 2011;28:255-8. 

11. Sujlana A, Pannu PK. Family related factors associated 
with caries prevalence in the primary dentition of five-
year-old children. J Indian Soc Pedod Prev Dent. 
2015;33:83-7. 

12. Anttonen V, Hausen H, Seppä L, Niinimaa A. Effect of 
dietary habits on laser fluorescence values of visually 
sound occlusal surfaces among Finnish schoolchildren. 
Int J Paediatr Dent. 2008;18:124-30. 

13. Kasila K, Hausen H, Anttonen V. Tuloksia koululaisten 
ruokatottumusten kartoituskyselystä [School-aged 
adolescents’ eating habits]. Suom Hammaslaakaril. 
2005;12:700-4. Finnish. 

14. Lukkari E, Myöhänen J, Anttonen V, Hausen H. 
Salaatin syönti ja hampaiden harjaus eivät aina kiinnosta 
nuoria [Dietary and oral hygiene habits:Room for 
improvement among schoolchildren]. Suom 
Hammaslaakaril 2008;15:22-7. Finnish. 

15. Dabawala S, Suprabha BS, Shenoy R, Rao A, Shah N. 
Parenting style and oral health practices in early 
childhood caries: a case-control study. Int J Paediatr 
Dent. 2017;27:135-44.  

16. Sujlana A, Pannu PK. Family related factors associated 
with caries prevalence in the primary dentition of five-
year-old children. J Indian Soc Pedod Prev Dent. 
2015;33:83-7. 

17. Duijster D, Verrips GH, van Loveren C. The role of 
family functioning in childhood dental caries. 
Community Dent Oral Epidemiol. 2014;42:193-205. 

18. Palosuo H, Sihto M, Keskimäki I, Koskinen S, Lahelma 
E, Manderbacka K, Prättälä R. Eriarvoisuus ja 
terveyspolitiikka. Kokemuksia sosioekonomisten 
terveyserojen kaventamisesta Ruotsissa, Englannissa ja 
Hollannissa. [Inequity and Health Policy. Lessons 
Learnt from Policies to Reduce Socioeconomic 
Inequalities in Health in Sweden, England and Holland]. 
Helsinki: Sosiaali- ja terveysministeriön julkaisuja; 
2004. Available from:  
https://julkaisut.valtioneuvosto.fi/bitstream/handle/1002
4/71816/Julk_04_12.pdf?sequence=1  

19. Savanheimo N, Sundberg SA, Virtanen JI, Vehkalahti 
MM. Dental care and treatments provided under general 
anaesthesia in the Helsinki Public Dental Service. BMC 
Oral Health. 2012;12:45. 

20. Rajavaara P, Rankinen S, Laitala ML, Vähänikkilä H, 
Yli-Urpo H, Koskinen S, Anttonen V. The influence of 
general health on the need for dental general anaesthesia 
in children. Eur Arch Paediatr Dent. 2017;18:179-85. 

21. Berge KG, Agdal ML, Vika M, Skeie MS. Treatment of 
intra-oral injection phobia: a randomized delayed 
intervention controlled trial among Norwegian 10- to 
16-year-olds. Acta Odontol Scand. 2017;75:294-301. 

22. Skinner J, Byun R, Blinkhorn A, Johnson G. Sugary 
drink consumption and dental caries in New South 
Wales teenagers. Aust Dent J. 2015;60:169-75. 

23. Bruno-Ambrosius K, Swanholm G, Twetman S. Eating 
habits, smoking and toothbrushing in relation to dental 
caries: a 3-year study in Swedish female teenagers. Int J 
Paediatr Dent. 2005;15:190-6. 

24. Timlin MT, Pereira MA, Story M, Neumark-Sztainer D. 
Breakfast eating and weight change in a 5-year 
prospective analysis of adolescents: Project EAT (Eating 
Among Teens). Pediatrics. 2008;121:e638-45. 

25. Krzywiec E, Zalewska M, Wójcicka A, Jabłoński R, 
Olejnik BJ, Grabowska SZ, et al. [Selected eating habits 
and caries occurrence in adolescents]. Przegl Epidemiol. 
2012;66:713-21.  

26. Olczak-Kowalczyk D, Turska A, Gozdowski D, 
Kaczmarek U. Dental Caries Level and Sugar 



 

        Advances in Pediatric Research  Rajavaara et al. 2018 | 5:3 8 

Consumption in 12-Year-Old Children from Poland. 
Adv Clin Exp Med. 2016;25:545-50. 

27. Tseveenjav B, Suominen AL, Hausen H, Vehkalahti 
MM. The role of sugar, xylitol, toothbrushing 
frequency, and use of fluoride toothpaste in maintenance 
of adults’ dental health: findings from the Finnish 
National Health 2000 Survey. Eur J Oral Sci. 
2011;119:40-7. 

28. Honkala S, Vereecken C, Niclasen B, Honkala E. 
Trends in toothbrushing in 20 countries/regions from 
1994 to 2010. Eur J Public Health. 2015;25 Suppl 2:20-
3. 

29. Currie, C, Zanotti, CF, Morgan, A, Currie, DB, de 
Looze, M, Roberts, C, et al., editors. Social determinants 
of health and well-being among young people. Health 
Behaviour in School-aged Children (HBSC) study: 
international report from the 2009/2010 survey. Health 
Policy for Children and Adolescents, vol. 6. Denmark: 
WHO Regional Office for Europe; 2012.  

30. Hayes C. The effect of non-cariogenic sweeteners on the 
prevention of dental caries: a review of the evidence. J 
Dent Educ. 2001;65:1106-9. 
 


