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Objective  
To evaluate parental reports of the oral health status and anxiety levels of children who 
attended a paediatric dental service and their association with children’s caries 
experience. 

Methods  
This questionnaire- and dental record-based study included a total of 70 healthy recall 
children aged between five and 10 years, who presented for a dental check-up to the 
specialised paedodontics department at the University of Greifswald, and for whom an 
application of fluoride varnish was indicated. The accompanying parent (n=70) was asked 
to evaluate their child’s dental anxiety (dichotomously with a single question – yes or no 
answer) and oral health status (good, satisfying, poor). Caries experience was categorised 
according to the dmft index based on World Health Organisation (WHO) criteria. 

Results  
An overall frequency of dental anxiety of 40% (n=28) was found in recall children 
according to parental report. Only 32.1% (n=9) of those were children with low to very 
low caries experience, whereas 67.9% (n=19) belonged to the moderate to high/very high 
caries experience group. Thus, dental anxiety in this study was significantly associated 
with caries experience based on dmft index (p=0.030, chi-square test). Parental 
assessment of the oral health status of the schoolchildren and their caries experience 
level also showed a statistically significant association (p=0.020; chi-square test). 
Conclusion: Dental anxiety in recall children attending a specialised paediatric university 
dental clinic is high, which is clearly associated with higher caries experience. The 
majority of children who attended for dental follow-up appointment had moderate to 
very high caries experience, which was also associated with higher parent-reported 
dental anxiety and a poorer oral health status report. 

INTRODUCTION 

Dental fear and anxiety are both significant characteristics 
that contribute to neglect of dental care throughout life. 
There is a dependent correlation between painful stimulus 
and increased pain perception, resulting in a prolonged ex
perience of pain and also exaggeration in the memory of 
pain.1 The estimated prevalence of dental fear and anxiety 
in children and adolescents ranges from 5.7% to 20.2%, af
fected by factors such as age, sex, cultural context, socioe
conomic status, presence of dental caries, history of dental 
pain, and previous invasive dental treatments.2 

The aetiologies of dental fear and anxiety are known to 
be multifactorial, being affected by endogenous as well as 
exogenous factors. Endogenous factors include personality 
traits and the individual’s cognitive ability to cope with var
ious types of fears. Exogenous factors are mostly related 
to previous traumatic experiences, which might have oc

curred throughout childhood.3,4 Studies have also reported 
that patients who experienced dental fear and anxiety when 
visiting the dentist are those individuals who have decayed 
and missing teeth, and reported irregular attendance at the 
dental practice.4 This shows that the more positive a child’s 
experience when visiting the dentist, the less likely they 
are to become fearful whenever they face a negative experi
ence.5 

In addition, dental anxiety is known to be the major con
tributing factor for irregular dental attendance to avoid a 
dental procedure.6 Thus, patients with a history of regular 
dental attendance reported less anxiety than those with ir
regular attendance (20.9% versus 79.1%).7 For instance, a 
study reported that children between six and 12 years of age 
who were more dentally anxious had higher odds of having 
caries when compared with children without reported den
tal anxiety. Hence, dental anxiety is a significant predictor 
of the presence of caries and might affect oral health-re
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lated quality of life (OHRQoL). This effect was even more 
pronounced and statistically significant when associated 
with follow-up sessions.8 

Preventive treatment for children using fluoride varnish 
is known to be effective in reducing the risk of future dental 
caries development, especially in children with high caries 
experience. Moreover, providing oral hygiene instructions, 
dietary advice reinforcement and in-office fluoride appli
cations through regular follow-up appointments is recom
mended in children who attended for previous dental treat
ment with moderate to high caries experience.9 

OBJECTIVES 

The aim of this study was to evaluate parental reports on 
the oral health status and degree of dental anxiety in recall 
children aged between five and 10 years old attending a 
paediatric dental service for a dental check-up appoint
ment, and its correlation to children’s caries experience 
and baseline factors such as age, sex, parental educational 
background, and history of dental anxiety based on dental 
records. 

MATERIALS AND METHODS 

This questionnaire- and patient records-based study is 
nested in a randomised controlled trial (RCT) that was con
ducted in the Department of Preventive and Paediatric 
Dentistry at the University of Greifswald, Germany. The 
study sample included 70 healthy children aged between 
five and 10 years, who attended for a follow-up appoint
ment after completing their dental treatment in a spe
cialised paediatric dental clinic in a university setting (Uni
versity of Greifswald) between February and July 2022. The 
check-up appointment involved fluoride varnish applica
tion (Profluorid; VOCO Germany) with five different tastes 
(mint, cherry, melon, caramel, bubble gum). The ethical ap
proval to conduct the RCT was obtained from the Ethical 
Committee of the medical school from the University of 
Greifswald. 

INCLUSION CRITERIA 

Recall children who were healthy, or grade I or II according 
to American Society of Anaesthesiologists (ASA) physical 
classification system,10 aged between five and 10 years old, 
who presented for the follow-up appointment after attend
ing previously for dental treatment (Table 1 ) were in
cluded. 

EXCLUSION CRITERIA 

Medically compromised patients who were grade III, IV, or 
V according to the ASA classification, or who presented to 
the appointment with pain and discomfort that should be 
treated, were excluded.11 In addition, children who pre
sented for the first time in the dental clinic, or children who 
reported an allergy to fluoride varnish, were not eligible for 

Table 1. Distribution of the study sample according to        
previous dental procedures (n=70).     

participation. Parental consent was required for the child’s 
participation in the study, as shown in Figure 1 . 

QUESTIONNAIRE AND DATA COLLECTION 

The questionnaire was in the German language and con
sisted of two parts. The first part collected general baseline 
information, e.g., sex, age, and educational background of 
the parents. The second part of the questionnaire involved 
structured questions regarding parental report of child’s 
dental fear and anxiety towards the dental appointment, 
using a dichotomously ‘yes/no’ single question.10 Parental 
assessment of the child’s behaviour during the study’s den
tal check-up appointment was assessed using five choices 
(very good, good, satisfactory, sufficient and inadequate) 
based on a Likert scale. In addition, parents were asked to 
assess the current oral health status of their children using 
five grades (very good, good, satisfactory, sufficient and in
adequate) based on a Likert scale.12 

Dental practitioners who performed the dental treat
ment in this study were either paediatric specialists (n=3) 
working at the Department of Preventive and Paediatric 
Dentistry at the University of Greifswald, or postgraduate 
students (n=4) undergoing a three-year master’s pro
gramme in paediatric dentistry, who were trained on the 
same concepts of dental behaviour management according 
to World Health organisation (WHO) criteria (dmft/DMFT). 

General patient data regarding age, dmft/DMFT and pre
vious history of dental anxiety were collected through re
viewing the patients’ specific records (Dampsoft; Ger
many). History of previous dental appointments was 
reviewed to assess the overall degree of acceptance and co-
operation of the child. The following parameters were re
viewed in the dental records to assess the history of den
tal fear and anxiety: sitting on a parent’s lap during the 
treatment; crying throughout the treatment; and, refusal of 
the entire treatment or a specific treatment step. The caries 
experience was categorised as suggested by the WHO oral 
health survey method, which is based on dmft value ac
quired through clinical examination during the dental visit 
(Table 2 ).13 

Patient records were collected on a spreadsheet using 
Microsoft Excel 2013, then analysed descriptively. Means 
and standard deviation were also calculated with Excel 
2013. Differences in clinical outcomes (dental anxiety, oral 
health, dental behaviour during the study’s appointment, 
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Figure 1. Flow chart of the study sample from identification to final inclusion of participants.              

Table 2. Caries experience in children based on dmft        
index.13  

etc.) were analysed using the chi-square test. In this study, 
p<0.05 was defined to be statistically significant. 

RESULTS 

A total of 70 healthy recall children (male: n=43; female: 
n=27) with a mean age of 7.1±1.87 years presenting to the 
Department for a normal dental check-up and receiving flu
oride varnish were included in this study. The mean dmft/
DMFT was 3.5/0.24 (±SD 3.50/3.50). Male children had 
slightly higher dmft/DMFT values, as shown in Table 3 . In 
addition, 52.9% (n=37) of these children were previously 
treated under sedation (either nitrous oxide sedation or 
dental general anaesthesia (GA)) and had a history of den
tal extraction. Dental restorations (62.9%, n=44) were the 
most prevalent dental treatment provided for these chil
dren. 
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Table 3. Association of dental anxiety about dental visit according to parental report and general factors in                
children (n=70).   

Figure 2. Correlation of oral health status according to parental assessment with the degree of caries experience                
based on children’s dmft index (n=70).       

Parental assessment was based on a questionnaire re
sponse to the third question, where the parents were asked 
if the child is afraid of the dental visit. Assessment criteria 
involved answering only dichotomously with yes or no. A 
total of 28 parents assessed their children (male: n=15; fe
male: n=13, with mean age of 6.8 (±1.7) years) to be den
tally anxious, while non-anxious children (n=42, 60%) had 
a slightly higher mean age (7.3 (±1.6); Table 3 ). Moreover, 
the frequency of dental anxiety from the dental visit ac
cording to the parental report was neither statistically dif
ferent for sex nor educational background and age, but was 
associated with caries experience (p=0.03) in the primary 
dentition based on dmft index (Table 3 ;  Figure 2 ). 

Parental responses regarding assessment of oral health 
status and the child’s behaviour during the dental visit 
were categorised to ease statistical analysis, in which “very 
good” and “good” were combined and classified as good 
oral health status. Both “satisfying” and “adequate” were 
combined and classified as satisfying oral health status. 
When parents evaluated oral health status as inadequate, 
this was classified as poor (Table 4 ;  Figure 2 ). In addition, 
the oral health status of the child correlated with the de
gree of caries experience according to dmft index category 
(Table 4 ). 

Most parents had a good feeling about the oral health 
status of their child, as this rating correlated with the WHO 
caries experience assessment (Table 2 ). Nevertheless, eight 
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Table 4: Distribution of various characteristics of oral health status and child’s behaviour during the visit               
according to parental evaluation (n=70).      

parents (11%) rated the oral health as good, even though 
they belonged to the high caries experience group (Table  
4). A significant correlation was observed (p<0.05) between 
caries experience based on dmft index and the parental 
evaluation of oral health status in children (Table 4 ). 

Parental evaluation of their child’s behaviour during the 
dental visit was reported in the majority of the cases (n=60 
out of 70) as good, apart from a small proportion (n=2), who 
showed poor behaviour during dental visit, in addition to 
eight children (11.4%) who showed satisfying behaviour, as 
shown in Table 4 . Lastly, no significant (p>0.05) difference 
was found between the child’s behaviour during the study’s 
recall visit according to parental assessment, and caries ex
perience based on dmft index. 

DISCUSSION 

The prevalence of dental fear and anxiety in this study, 
based on the parental evaluation, was 40%. This is similar 
to the findings from a previous similar study, which was 
39.6% according to parental assessment.14 Previous studies 
showed a similarity between the mean dental anxiety as
sessed by the children themselves and their parents.15 In 
this study the parental assessment of dental anxiety in their 
children used a dichotomously ‘yes/no’ single question. A 
previous study has shown that a single question has good 
validity, specificity, and sensitivity, and may be used with 
confidence to assess dental fear in such situations as na
tional health surveys or in routine dental practice where a 
multi-item dental anxiety questionnaire is not feasible.10 

The prevalence in this study was higher than in most of the 
previous studies examining an overall prevalence of den
tal anxiety (23.9%) in the population.16 This might be due 
to the study sample profile in a specialised paediatric den
tistry department, in which more than half of the study 
sample had a dmft >2.7 and a history of invasive dental 
procedures (e.g., extractions, stainless steel crowns (SCCs), 
nitrous oxide sedation (N2O) or GA). This study showed a 
statistically significant relationship between dental anxiety 
and caries experience based on dmft/DMFT index accord
ing to WHO criteria (Table 2 ).13 This is plausible, as the 
literature has reported that children with a history of den
tal extraction are more fearful.17,18 This would be clinically 
important for caries prevention, as children with dental 
anxiety are susceptible to having worse oral health status.19 

Consequently, a functioning recall system is important and 
should be maintained or improved if necessary. 

Moreover, the current study showed a significant associ
ation between parental assessment of the oral health status 
of their children and caries experience according to dmft 
index (Table 4 ).12 Children with high and very high caries 
experience (dmft >4.5) were mostly evaluated as having ei
ther good or satisfying oral status, and only one child with 
high caries experience was evaluated with poor oral health 
status according to parental assessment. A high proportion 
of children (n=12) with moderate caries experience were 
still evaluated with good oral health status. This finding 
is supported by study evidence where the parental assess
ment of a child’s oral health status and the clinically de
termined oral status based on clinical examination have 
been found to be significantly different.20,21 Another study 
showed that caregivers overestimated the oral health status 
of their child, hence underestimating the treatment need.22 

The findings of this study showed that parents potentially 
overestimated or even partially underrated their children’s 
oral health status according to the dmft index. This is clin
ically relevant since this significant variation might lead to 
an underestimation of the child’s treatment need, which 
may cause neglect of early caries prevention strategies.23 

This aspect of this study sample is probably not relevant, 
as most of the children had already received dental treat
ment/rehabilitation (partially under sedation or GA) and 
were now in the recall phase, depending on caries experi
ence assessment, two to four times a year. 

Based on the results of the current study, a high propor
tion of children (n=60, 85.7%) behaved positively according 
to parental report during the dental recall visit, in which an 
application of a fluoride varnish with various tastes was im
plemented. This is similar to findings from previous stud
ies, which showed that children preferred fluoride applica
tion with a pleasant taste and refused toothpaste with a 
bitter and medicated taste. Hence, the taste of a fluoride 
varnish is reported to be a predominant aspect influencing 
the acceptance of fluoride application in children.9,22,24 

CONCLUSION 

Dental fear and anxiety in children correlate with dental 
caries experience based on dmft index. The majority of chil
dren who attended for a dental follow-up appointment had 
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moderate to very high caries experience. Interestingly, den
tal anxiety is still prevalent in recall children visiting a 
specialised paediatric university dental clinic, though these 
children had already received a variety of dental treat
ments. High caries experience was also associated with 
higher parent-reported dental anxiety and a poorer oral 
health status report. 

SOURCE OF FUNDING 

This study was partially financially supported by VOCO 
GmbH, Germany. 

Submitted: September 04, 2023 GMT, Accepted: November 27, 
2023 GMT 

Caries risk and dental anxiety in recall patients in a specialised paedodontic university clinic

Journal of the Irish Dental Association 6



REFERENCES 

1. Appukuttan D. Strategies to manage patients with 
dental anxiety and dental phobia: literature review. 
CCIDE. 2016;8:35. doi:10.2147/ccide.s63626 

2. Beaton L, Freeman R, Humphris G. Why are people 
afraid of the dentist? Observations and explanations. 
Med Princ Pract. 2013;23(4):295-301. doi:10.1159/000
357223 

3. Locker D, Liddell A, Dempster L, Shapiro D. Age of 
onset of dental anxiety. J Dent Res. 
1999;78(3):790-796. doi:10.1177/00220345990780031
201 

4. Schuller AA, Willumsen T, Holst D. Are there 
differences in oral health and oral health behavior 
between individuals with high and low dental fear? 
Comm Dent Oral Epid. 2003;31(2):116-121. doi:10.103
4/j.1600-0528.2003.00026.x 

5. Ten Berge M, Veerkamp JSJ, Hoogstraten J. The 
etiology of childhood dental fear: the role of dental 
and conditioning experiences. J Anxiety Disord. 
2002;16(3):321-329. doi:10.1016/s0887-6185(02)0010
3-2 

6. Chanpong B, Haas DA, Locker D. Need and demand 
for sedation or general anesthesia in dentistry: a 
national survey of the Canadian population. 
Anesthesia Progress. 2005;52(1):3-11. doi:10.2344/000
3-3006(2005)52 

7. Quteish Taani DSM. Dental anxiety and regularity 
of dental attendance in younger adults. J Oral 
Rehabil. 2002;29(6):604-608. doi:10.1046/j.1365-284
2.2002.00905.x 

8. Menegazzo GR, Knorst JK, Emmanuelli B, Mendes 
FM, Ardenghi DM, Ardenghi TM. Effect of routine 
dental attendance on child oral health-related quality 
of life: a cohort study. Int J Paediatr Dent. 
2020;30(4):459-467. doi:10.1111/ipd.12625 

9. Toumba KJ, Twetman S, Splieth C, Parnell C, van 
Loveren C, Lygidakis NΑ. Guidelines on the use of 
fluoride for caries prevention in children: an updated 
EAPD policy document. Eur Arch Paediatr Dent. 
2019;20(6):507-516. doi:10.1007/s40368-019-00464-2 

10. Viinikangas A, Lahti S, Yuan S, Pietilä I, Freeman 
R, Humphris G. Evaluating a single dental anxiety 
question in Finnish adults. Acta Odontol Scand. 
2007;65(4):236-240. doi:10.1080/00016350701395932 

11. Doyle DJ, Goyal A, Bansal P, Garmon EH. 
American Society of Anesthesiologists Classification. 
In: Statpearls. StatPearls Publishing; 2024. 

12. Lawal FB. Global self-rating of oral health as 
summary tool for oral health evaluation in low-
resource settings. J Int Soc Prevent Communit Dent. 
2015;5(Suppl 1):1. doi:10.4103/2231-0762.156516 

13. Supriatna A, Fadillah RPN, Nawawi AP. 
Description of dental caries on mixed dentition stage 
of elementary school students in Cibeber Community 
Health Center. Padjadjaran J Dent. 2017;29(3). doi:1
0.24198/pjd.vol29no3.14303 

14. Malhotra R, Sahni A. A comparative study to 
evaluate parent’s ability to assess dental fear in their 
6- to 10-year-old children using Children’s Fear 
Survey Schedule – Dental Subscale. Int J Clin Pediatr 
Dent. 2018;11(3):205-209. doi:10.5005/jp-journals-10
005-1512 

15. Krikken JB, Van Wijk AJ, Ten Cate JM, Veerkamp 
JSJ. Measuring dental fear using the CFSS-DS. Do 
children and parents agree? Int J Paed Dentistry. 
2012;23(2):94-100. doi:10.1111/j.1365-263x.2012.012
28.x 

16. Klein U, Manangkil R, DeWitt P. Parents’ ability to 
assess dental fear in their six- to 10-year-old 
children. Pediatr Dent. 2015;37(5):436-441. 

17. Alshoraim MA, El-Housseiny AA, Farsi NM, 
Felemban OM, Alamoudi NM, Alandejani AA. Effects 
of child characteristics and dental history on dental 
fear: cross-sectional study. BMC Oral Health. 
2018;18(1). doi:10.1186/s12903-018-0496-4 

18. Suprabha B, Choudhary S, Rao A, Shenoy R. Child 
dental fear and behavior: The role of environmental 
factors in a hospital cohort. J Indian Soc Pedod Prev 
Dent. 2011;29(2):95. doi:10.4103/0970-4388.84679 

19. Zinke A, Hannig C, Berth H. Comparing oral 
health in patients with different levels of dental 
anxiety. Head Face Med. 2018;14(1):25. doi:10.1186/s
13005-018-0182-4 

20. Sohn W, Taichman SL, Ismail AI, Reisine S. 
Caregiver’s perception of child’s oral health status 
among low-income African Americans. Pediatr Dent. 
2008;30(6):480-487. 

21. Talekar BS, Rozier RG, Slade GD, Ennett ST. 
Parental perceptions of their preschool-aged 
children’s oral health. J Am Dent Assoc. 
2005;136(3):364-372. doi:10.14219/jada.archive.200
5.0179 

Caries risk and dental anxiety in recall patients in a specialised paedodontic university clinic

Journal of the Irish Dental Association 7

https://doi.org/10.2147/ccide.s63626
https://doi.org/10.1159/000357223
https://doi.org/10.1159/000357223
https://doi.org/10.1177/00220345990780031201
https://doi.org/10.1177/00220345990780031201
https://doi.org/10.1034/j.1600-0528.2003.00026.x
https://doi.org/10.1034/j.1600-0528.2003.00026.x
https://doi.org/10.1016/s0887-6185(02)00103-2
https://doi.org/10.1016/s0887-6185(02)00103-2
https://doi.org/10.2344/0003-3006(2005)52
https://doi.org/10.2344/0003-3006(2005)52
https://doi.org/10.1046/j.1365-2842.2002.00905.x
https://doi.org/10.1046/j.1365-2842.2002.00905.x
https://doi.org/10.1111/ipd.12625
https://doi.org/10.1007/s40368-019-00464-2
https://doi.org/10.1080/00016350701395932
https://doi.org/10.4103/2231-0762.156516
https://doi.org/10.24198/pjd.vol29no3.14303
https://doi.org/10.24198/pjd.vol29no3.14303
https://doi.org/10.5005/jp-journals-10005-1512
https://doi.org/10.5005/jp-journals-10005-1512
https://doi.org/10.1111/j.1365-263x.2012.01228.x
https://doi.org/10.1111/j.1365-263x.2012.01228.x
https://doi.org/10.1186/s12903-018-0496-4
https://doi.org/10.4103/0970-4388.84679
https://doi.org/10.1186/s13005-018-0182-4
https://doi.org/10.1186/s13005-018-0182-4
https://doi.org/10.14219/jada.archive.2005.0179
https://doi.org/10.14219/jada.archive.2005.0179


22. Kolb A, Schmied K, Faßheber P, Heinrich-
Weltzien R. Preschool children’s taste acceptance of 
highly concentrated fluoride compounds: effects on 
nonverbal behavior. J Clin Pediatr Dent. 
2013;38(1):31-37. doi:10.17796/jcpd.38.1.1501887254
xt5u07 

23. Divaris K, Vann WF Jr, Baker AD, Lee JY. 
Examining the accuracy of caregivers’ assessments of 
young children’s oral health status. J Am Dent Assoc. 
2012;143(11):1237-1247. doi:10.14219/jada.archive.2
012.0071 

24. Divard R, Urien B. The consumer lives in a colored 
world. Recherche et Applications en Marketing (French 
Edition). 2001;16(1):3-24. doi:10.1177/076737010101
600102 

Caries risk and dental anxiety in recall patients in a specialised paedodontic university clinic

Journal of the Irish Dental Association 8

https://doi.org/10.17796/jcpd.38.1.1501887254xt5u07
https://doi.org/10.17796/jcpd.38.1.1501887254xt5u07
https://doi.org/10.14219/jada.archive.2012.0071
https://doi.org/10.14219/jada.archive.2012.0071
https://doi.org/10.1177/076737010101600102
https://doi.org/10.1177/076737010101600102

	Objective
	Methods
	Results
	Introduction
	Objectives
	Materials and methods
	Inclusion criteria
	Exclusion criteria
	Questionnaire and data collection

	Results
	Discussion
	Conclusion
	Source of funding

	References

