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ABSTRACT
Purpose: The purpose of this study was to evaluate the relationship between early  
dental experiences and clinical indicators of oral health and dental anxiety upon  
admission to a comprehensive oral health program for six-year-old children in Chile.
Methods: One hundred twenty-nine six-year-old children were enrolled in the Recreo  
Family Health Center of the Municipality of San Miguel, Santiago, Chile. Oral health  
status was assessed based on the decayed, extracted, or filled teeth index, simplified  
oral hygiene index, and Streptococcus mutans score. Dental anxiety was assessed  
using the facial image scale and Frankl scale. Early dental experience was classified  
as: no previous dental visits; preventive control; restorative treatment; and emergency  
visit. 
Results: Children who had previous experience of restorative treatment and 
emergency visits showed greater dental caries damage (Kruskal-Wallis, P<.01). 
Those who had emergency visits had the highest S. mutans score. There was no  
relationship between the type of prior dental experience and the anxiety level or  
oral hygiene index. 
Conclusions: Invasive dental treatment resulted in greater susceptibility to dental 
caries damage; however, these experiences did not influence dental anxiety levels.  
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Dental caries is the most common chronic di- 
sease of childhood and is, therefore, of great 
importance to public health.1 The caries preva-

lence in Chile is 17 percent in two-year-old toddlers, 
50 percent in four-year-old children, and 70 percent 
in six-year-old children.2 The severity of dental caries  
measured by the decayed, extracted, filled teeth index  
(def-t) is 0.5 in two-year-old children, 2.3 in four- 
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year-olds, and 3.7 in six-year-olds.2 In 2011, public  
health service dental coverage was provided to 33  
percent of two-year-old toddlers, 32 percent of four- 
year-old children, and 71 percent of six-year-old  
children.3

The American Academy of Pediatric Dentistry rec-
ommends that the first visit to the dentist should not  
take place later than 12 months of age.4 In a preventive  
dental visit, caregivers receive information and counsel- 
ing about infant oral hygiene, fluoride, diet, oral habits,  
trauma prevention, and dental disease prevention. If the  
dental professional provides early intervention, the pos- 
sibility of future caries may be reduced or eliminated.4-6

In this regard, the education of caregivers is essential, 
especially for mothers, as are dental visits during preg- 
nancy and after the eruption of the child’s first tooth.7  

It is also recommended to provide preventive care to  
avoid restorative interventions in children. Composite  
restorations on primary teeth have a failure rate of ap- 
proximately 20 percent within a period of 23.6 months 
due to multiple factors, such as fracture or restoration  
failure, secondary  caries  or complete loss of restoration,  
that make the care of young children a complex matter.7  
While a preformed metal crown is a good option to use  
in primary teeth,8 it is not available in Chilean public  
health services. Therefore, early preventive measures,  
rather than restorative interventions, are preferred to  
maintain good dental health.9

Children’s past dental experiences influence their an- 
xiety or fear and early-onset dental fear is related to  
poor dental health.10,11 Some studies show that children  
with no caries or who never had dental treatment have  
significantly less fear than those with experience of op-
erative dental treatment.12 Invasive dental procedures  
and toothaches could be the most important causes of  
dental anxiety.12-14 People with dental anxiety tend to  
avoid going to the dentist, which may compromise their 
oral health.15 Dental fear in children is associated with  
avoidance of dental care, behavior problems, and more 
carious surfaces.16

In Chile, children can enroll in a comprehensive oral  
health program (COHP) at two years of age, although  
most enter the program at six years. The purpose of  
this study was to evaluate the relationship between  
early clinical experience, and clinical/microbiological  
indicators of oral health and dental anxiety status at  
entry into a COHP for six-year-old children in Chile.

METHODS
This was a cross-sectional study that was approved by  
the ethics committee of the School of Dentistry, Uni- 
versity of Chile, Santiago, Chile. Participating children  
were receiving dental care at the Recreo Family Health  

Center (CESFAM) in the municipality of San Miguel, in  
southern Santiago, with a population of 90,846 people,  
mostly of lower middle class. Informed consent was  
obtained from the caregivers and the children provided  
an assent to participate. 

 To calculate the sample size, the computer tool 
G*Power17 was used. Based on a comparison of depend- 
ent means, an estimated 0.05 alpha error, a statistical  
power of 0.95, and a medium (0.5) size effect were  
considered. The sample size calculated was 130 children.

The inclusion criteria were six-year-old Chilean chil- 
dren who attended a government oral health program,  
accompanied by a legal guardian, who could provide in- 
formation regarding the child’s previous dental care. The  
exclusion criteria were children who had cognitive  
deficits, neurological disorders, generalized anxiety dis- 
order (identified in the medical record or reported by  
the caregiver), chronic systemic diseases and those who  
required advanced behavior management techniques.

The outcomes assessed were socioeconomic level,  
child dental anxiety, oral health status, and previous  
dental experience. All assessments were made at the  
time of admission to the comprehensive oral health 
program. The socioeconomic level was determined by  
asking caregivers about their monthly family income. If  
it was below the minimum monthly salary (approxi- 
mately $400 U.S.), they were identified as low income, 
according to the Chilean socioeconomic classification.18

To measure dental anxiety, the Facial Image Scale  
(FIS) and Frankl behavior rating scale (FBRS) were  
applied. The FIS, can be applied to three- to 18-year- 
old patients.19 It consists of a row of five faces ranging  
from great happiness to sadness; the child is asked to  
indicate which face most relates to how they feel at the 
time by a member of the research team prior to each  
dental session. 

The FBRS20 assesses the patient’s behavior in the  
dental chair at the time of treatment. The dentist classi- 
fies the patient’s behavior from definitely negative to  
definitely positive. This scale was used at the end of 
each session by the treating dentists. Both the FIS and  
FBRS were validated by the Delphi technique and ex- 
pert consensus.21 

To assess the oral health of the patient, the treating 
dentists were calibrated by the research team to de- 
termine the def-t index and simplified oral hygiene  
index (OHI-S).22  The def-t index and OHI-S inter- 
observer agreement was evaluated through a clinical  
examination of children. The indices were recorded by  
the dentist in the dental chair using dental mirror and  
probe at the time of the patient’s entry in the COHP. 

In addition to that, unstimulated saliva samples were  
collected in test tubes for five minutes by the researchers  
for microbiological analysis of the Streptococcus mutans  
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score in the microbiology laboratory of the School of  
Dentistry, University of Chile. The samples were cul- 
tured in yeast-extract cysteine sucrose bacitracin for 48  
hours at 37 degrees Celsius. The S. mutans score was  
determined using a Zeiss stereomicroscope (Stemi  
2000C, Zeiss, Edmund Optics Inc., Barrington, New  
Jersey, USA). The number of S. mutans considered indi- 
cative of high risk caries was 105 per ml of saliva.23

The last dental visit the patient had was recorded  
through the report of the caregiver as emergency visit  
(EV), preventive control (PC), restorative treatment  
(RT), or  no prior dental visit (NV). The PC group was  
defined by a first dental visit at two years of age when  
the child started in a COHP. This program includes  
clinical assessment, dental education, and tooth restora- 
tion if caries is detected. The RT group was defined by  
a dental session for caries treatment after two years of  
age for a child who did not participate in the COHP.  
The EV group was defined by a dental visit to address  
a dental emergency.

To analyze data, the Kruskal-Wallis test (non-normal 
distribution of data, Shapiro-Wilk P<.05) was used.  
Statistically significant differences were set at five per- 
cent (P≤.05) and a 95 percent confidence interval.

RESULTS
The sample comprised 73 boys (57 percent) and 56 girls  
(43 percent) who presented a mean deft of 3.1 (±2.89  
standard deviation). Twenty two percent of the chil- 
dren attended the Recreo CESFAM for the first time,  
52 percent attended for PCs, 15 percent children had  
RT sessions and 11 percent attended due to EV (Table  
1). There were no statistically significant differences for  
any oral health or dental anxiety indicators between  
genders.

The NV and PC groups had lower def-t rates than  
the other children (Kruskal-Wallis = 23.32, P<.001;  
Table 1). However, the PC group presented a signifi- 

cantly lower caries score than NV group, while the RT  
and EV groups had high scores (Kruskal Wallis =  
14.079, P=.003). The highest percentage of caries-free  
children was in the PC group (69 percent), followed by  
the NV group (26 percent). In the EV group, a small  
percentage of caries-free children (six percent) was also  
observed. Regarding OHI-S, no differences were noted  
for the various types of dental experiences. The EV and  
RT groups showed a higher S. mutans score than the  
other two groups (Kruskal-Wallis = 10.8, P>.01; Table 2).

Most children had low levels of dental anxiety: 59  
percent did not present any, and 35 percent had mild to  
moderate anxiety. The mean FIS score was 1.66, and  
the FBRS score was 3.17, both considered low dental  
anxiety levels. A moderate and inverse correlation was 
found between the two instruments (Spearman equals 
-0.35, P<.001); in other words, the measurement of  
dental anxiety was consistent between the cognitive (FIS)  
and behavioral (FBRS) dimensions of dental anxiety.  
There was no relationship between the type of previous  
dental experience and anxiety measured by both the  
FIS and FBRS (Table 3).

Table 1.     Oral Health Status in Relation to Previous  
                    Dental Experience

Dental experience Sample def-t Caries OHI-S

n  % Mean±(SD) Mean±(SD) Mean±(SD)

Preventive control 67 52 2.32±2.53 1.89±2.18 1.31±0.69

Restorative treatment 19 15 5.42±2.81 3.68±2.86 1.31±0.6

No prior dental visit 28 22 2.53±2.92 2.53±2.92 1.46±0.73

Emergency visit 15 11 4.66±2.52 3.86±2.29 1.68±0.73

Total 129 100 3.1±2.89 2.52±2.57 1.38±0.69

P-value <.001 .003 <.25

Table 2.    Streptococcus Mutans Score  
                   In Relation to Previous Dental     
                   Experience

Dental experience Streptococcus mutans (CFU)

Mean±(SD)

Preventive control .77 x105±2.3x105

Restorative treatment 1.6 x105±3.8x105

No prior dental visit .81 x105±1.8x105

Emergency visit 3.2 x105±4.3x105

Total 1.2 x105±2.9x105

P-value >.01

Table 3.   Dental Anxiety in Relation to Previous  
                  Dental Experience
Dental experience Dental anxiety  

facial image scale
Frankl scale

Mean±(SD) Mean±(SD)

Preventive control 1.61±0.91 3.21±0.6

Restorative treatment 1.89±1.19 3.05±0.52

No prior dental visit 1.64±0.95 3.25±0.58

Emergency visit 1.66±0.89 3±0.37

Total 1.66±0.95 3.17±0.56

P-value <.85 <.26
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DISCUSSION
This study aimed to assess the relationship between early 
dental experience and clinical/microbiological indicators  
of oral health status and dental anxiety at the time of  
admission to a comprehensive oral health program for  
six-year children. Few children who attended due to EV  
had a def-t index of zero. The emergency in these cases  
was most likely not related to dental caries but to other  
causes, such as dental trauma. The PC group had a  
significantly lower prevalence of caries and comprised  
the highest percentage of children without caries. The  
S. mutans score showed that the RT and EP groups  
had a higher caries risk than PC and NV groups.

This result could be because a number of preven-
tion strategies were used in PCs. During these visits the  
caregiver is educated in all areas of child care, including  
nutrition, oral health, hygiene, use of fluoride, delete- 
rious habits, and dental care access in Chile.

Our results are consistent with those of Wennhall et  
al.,24 who showed that an early start in oral health  
programs has significant benefits in the prevention of  
caries and that the more children attend dental exams,  
the lower the incidence of caries. In this study, children  
attending the dentist for the first time at six years of  
age did not exhibit significant differences in def-t scores 
compared to children who had previous PCs. However, 
there was a significant difference in the caries compo- 
nent, with higher values for the NV group (median:  
2.53) than in the PC group (median: 1.89). Therefore,  
while the values   for the def-t index were similar, children  
who never had a dental visit had poorer oral health than 
children who attended PCs, highlighting its importance. 

Children who had restorative and emergency treat- 
ment had high def-t rates of 5.42 and 4.66, respectively. 
In addition to that, both groups had the highest number 
of caries present at to the start of the program (Table 1). 
This could be attributable to many factors. First, it has  
been observed that restorations in children are highly  
likely to fail after 23 months, either because of fractures, 
secondary caries, or complete loss of the restoration. This 
failure occurs mainly when the patient has high caries  
risk, which leads to less material adhesion to the tooth 
surface, significantly lowering restoration survival.6 This 
failure rate can explain the fact that children who had  
dental procedures in the past had a high caries rate when 
admitted into the comprehensive oral health care pro- 
gram, as the initial restorative procedure could have  
failed, allowing for the development of caries.

The second possible explanation is that no behavioral 
change related to dental care happened in these groups. 
Dental restorations are not enough to improve or main- 
tain oral health. Education and specific prevention pro-
cedures (e.g., fluoride use and sealants) are important in  
caries incidence reduction.25 In the RT and EV groups,  

it is likely that, due to lack of time during dental visits,  
the children may not have received education about pre- 
vention. However, in this study, it was not possible to  
assess the quality of the preventive intervention because  
of the methodology, which is clearly a limitation.

The last possible factor that might explain the high 
def-t rate in children with previous EV or RT is that  
they may have experienced increased stress,12 favoring  
the development of dental anxiety. Dental anxiety is  
related to poor dental health status.16 In some cases,  
children who have a high frequency of dental visits are 
less fearful than those without prior dental experience  
because the latter have more severe decay and probably  
more toothaches.10,26 Perhaps if the prior dental experi- 
ence is not painful, it does not lead to dental anxiety  
development. Children who have multiple sessions with  
the dentist before undergoing RT have less anxiety  
about dental care than children with prior invasive den- 
tal experience.10,27

Given the important relationship between dental an- 
xiety and dental caries experience, it was expected that  
the same relationship would be observed in this study. 
However, although the levels of dental anxiety could  
actually explain differences in the deft index among  
children who had preventive dental care and those who  
had RT, no differences were observed in dental anxiety  
at the start of COHP. In Chile, the first dental examin- 
ation is usually performed at two years of age; perhaps  
if the worldwide trend to establish the first dental visit  
at one year of age was followed,28 a greater number of  
children would be caries-free at six years, which is a  
health objective in Chile for 2020. 

CONCLUSIONS
Based on the results of this study, the following conclu- 
sions can be made:

1. Prior dental experiences of six-year-old children 
were directly related to their dental caries ex- 
perience. 

2. Children who had preventive visits and those  
who had never seen a dentist before had low  
rates of dental caries. 

3. The Streptococcus mutans score was higher for 
children who had a dental emergency visit. 

4. The simplified oral hygiene index and dental 
anxiety levels showed no statistically significant 
differences among the types of previous dental 
experiences. 

ACKNOWLEDGMENT
This research project was funded by the National Fund  
for Health Research (FONIS) under the National Com- 
mission for Scientific and Technological Research and  



    Rojas-Alcayaga et al        145Dental experiences and oral health  Journal of Dentistry for Children-82:3, 2015

the Ministry of Health of Chile, Santiago, Chile. (Project  
code SA11I2025). The authors are grateful to Dr.  
Verónica  Zambrano, DDS, Head of Dental Unit, Recreo  
Family Health Center, Municipality of San Miguel,  
Santiago, Chile, for her help with the administrative pro- 
cedures of this project and her expertise.

REFERENCES 
 1.  Sheilam A. Oral health, general health and quality  

of life. Bull World Health Organ 2005;83(9): 
644-5.

 2.  Chilean Ministry of Health. National Oral Health  
Diagnosis of six-year-old children. Division of  
Disease Prevention and Control. Oral Health De- 
partment; 2007. Available at: “http://web.minsal. 
cl/portal/url/item/7dc33df0bb34ec58e04001011e01
1c36.pdf”. Accessed November 16, 2015. 

 3.  Ministry of Health. Oral Health Situation Anal- 
ysis. Santiago, Chile: Ministry of Health; 2012.  
Available at: “http://www.minsal.cl/portal/url/item/ 
9c81093d17385cafe04001011e017763.pdf ”. Ac-
cessed November 16, 2015. 

 4.  American Academy of Pediatric Dentistry. Clinical 
Affairs Committee, Infant Oral Health Subcom- 
mittee. Guideline on infant oral health care.  
Pediatr Dent 2015;37(special issue):146-50.

 5.  Children’s Dental Health Project. Cost effective- 
ness of preventive dental services. Topics and Re- 
sources. Available at: “https://www.cdhp.org/ 
resources/163-cost-effectiveness-of-preventive-dental-
services”. Accessed November 16, 2015.

 6.  American Academy of Pediatric Dentistry. Liaison 
with Other Groups Committee. Guideline on fluor- 
ide therapy. Pediatr Dent 2015;37(special issue): 
176-9. 

 7.  Meyer K, Geurtsen W, Günay H. An early oral 
health care program starting during pregnancy: 
results of a prospective clinical long-term study.  
Clin Oral Investig 2010;14(3):257-64. 

 8.  Randall RC. Preformed metal crowns for primary 
and permanent molar teeth: review of the litera- 
ture. Pediatr Dent 2002;24(5):489-500.

 9.  Bücher K, Tautz A, Hickel R, Kühnisch J. Longev-
ity of composite restorations in patients with early 
childhood caries (ECC). Clin Oral Investig 2014; 
18(3):775-82. 

 10.  Nicolas E, Bessadet M, Collado V, Carrasco P, 
Rogerleroi V, Hennequin M. Factors affecting den- 
tal fear in French children age 5-12 years. Int J  
Paediatr Dent 2010;20(5):366-73. 

 11.  Oliveira M, Bendo C, Ferreira M, Paiva S, Vale M,  
Serra-Negra J. Association between childhood den- 
tal experiences and dental fear among dental, psy-

chology and mathematics undergraduates in Bra-
zil. Int J Environ Res Public Health 2012;9(12): 
4676-87. 

12.  Olak J, Saag M, Honkala S, et al. Children’s den-Children’s den-
tal fear in relation to dental health and parental  
dental fear. Stomatologija 2013;15(1):26-31.

13.  Gao X, Lo EC, McGrath C, Ho SM. Innovative 
interventions to promote positive dental health be- 
haviors and prevent dental caries in preschool 
children: study protocol for a randomized control- 
led trial. Trials 2013;14:118.

14.  Ramos-Jorge J, Marques L, Homem M. Degree of 
dental anxiety in children with and without tooth-
ache: prospective assessment. Int J Paediatr Dent 
2013;23(2):125-30.

15.  Ng SK, Leung WK. A community study on the 
relationship of dental anxiety with oral health  
status and oral health-related quality of life. Com-
munity Dent Oral Epidemiol 2008;36(4):347-56.

16.  Klingberg G, Berggren U, Carlsson SG, Noren JG. 
Child dental fear: cause-related factors and clinical 
effects. Eur J Oral Sci 1995;103(6):405-12.

17.  Faul F, Erdfelder E, Lang AG, Buchner A. G* 
Power 3: a flexible statistical power analysis pro- 
gram for the social, behavioral, and biomedical sci-
ences. Behav Res Methods 2007;39(2):175-91.

18.  Chilean Association of Market Research Compa- 
nies (MRA Chile). Socioeconomic Groups 2008. 
Available at: http://www.aimchile.cl/wp-content/ 
uploads/2011/12/Grupos_Socioeconomicos_AIM- 
2008.pdf. Accessed November 4, 2015. 

19.  Buchanan H, Niven N. Validation of a Facial Image  
Scale to assess child dental anxiety. Int J Paedriatr  
Dent 2002;12(1):47-52.

20.  Frankl SN, Shiere FR, Fogels HR. Should the  
parents remain with the child in the dental opera- 
tory? J Dent Child 1962;29:150-63.

21.  Jones J, Hunter D. Consensus methods for medi-
cal and health services research. BMJ 1995;311 
(7001):376-80.

22.  Greene JC, Vermillion JR . The oral hygiene index:  
a method for classifying oral hygiene status. J Am  
Dent Assoc 1960;61:29-35.

23.  Krasse B. Biological factors as indicators of future  
caries. Int Dent J 1988;38(4):219-25.

24.  Wennhall I, Matsson L, Schröder U, Twetman S. 
Outcome of an oral health outreach programme 
for preschool children in a low socioeconomic 
multicultural area. Int J Paediatr Dent 2008;18(2): 
84-90. 

25.  Chou R, Cantor A, Zakher B, Priest Mitchell J, 
Pappas M. Preventing dental caries in children <5  
years: systematic review updating USPSTF recom-
mendation. Pediatrics 2013;132(2):332-50.

http://www.ingentaconnect.com/content/external-references?article=0960-7439(2008)18L.84[aid=9054639]
http://www.ingentaconnect.com/content/external-references?article=0960-7439(2008)18L.84[aid=9054639]
http://www.ingentaconnect.com/content/external-references?article=0020-6539(1988)38L.219[aid=2427615]
http://www.ingentaconnect.com/content/external-references?article=0959-535X(1995)311L.376[aid=6292241]
http://www.ingentaconnect.com/content/external-references?article=0959-535X(1995)311L.376[aid=6292241]
http://www.ingentaconnect.com/content/external-references?article=0960-7439(2002)12L.47[aid=7716458]
http://www.ingentaconnect.com/content/external-references?article=0960-7439(2002)12L.47[aid=7716458]
http://www.ingentaconnect.com/content/external-references?article=0909-8836(1995)103L.405[aid=7792954]
http://www.ingentaconnect.com/content/external-references?article=0301-5661(2008)36L.347[aid=10709369]
http://www.ingentaconnect.com/content/external-references?article=0301-5661(2008)36L.347[aid=10709369]
http://www.ingentaconnect.com/content/external-references?article=0960-7439(2010)20L.366[aid=10709373]
http://www.ingentaconnect.com/content/external-references?article=0960-7439(2010)20L.366[aid=10709373]
http://www.ingentaconnect.com/content/external-references?article=1432-6981(2014)18L.775[aid=10709374]
http://www.ingentaconnect.com/content/external-references?article=1432-6981(2014)18L.775[aid=10709374]
http://www.ingentaconnect.com/content/external-references?article=0164-1263(2002)24L.489[aid=7965187]
http://www.ingentaconnect.com/content/external-references?article=1432-6981(2010)14L.257[aid=10678656]
http://www.ingentaconnect.com/content/external-references?article=0960-7439(2013)23L.125[aid=10709370]
http://www.ingentaconnect.com/content/external-references?article=0960-7439(2013)23L.125[aid=10709370]
http://www.ingentaconnect.com/content/external-references?article=0042-9686(2005)83L.644[aid=9113434]
http://www.ingentaconnect.com/content/external-references?article=0042-9686(2005)83L.644[aid=9113434]
http://web.minsal
http://www.minsal.cl/portal/url/item/9c81093d17385cafe04001011e017763.pdf
http://www.minsal.cl/portal/url/item/9c81093d17385cafe04001011e017763.pdf
http://www.cdhp.org/
http://www.aimchile.cl/wp-content/uploads/2011/12/Grupos_Socioeconomicos_AIM-2008.pdf
http://www.aimchile.cl/wp-content/uploads/2011/12/Grupos_Socioeconomicos_AIM-2008.pdf
http://www.aimchile.cl/wp-content/uploads/2011/12/Grupos_Socioeconomicos_AIM-2008.pdf


Dental experiences and oral health Journal of Dentistry for Children-82:3, 2015146        Rojas-Alcayaga et al

26.  Carrillo-Díaz M, Crego A, Armfield JM, Romero-
Maroto M. Treatment experience, frequency of  
dental visits, and children’s dental fear: a cognitive 
approach. Eur J Oral Sci 2012;120(1):75-81. 

27.  Ten M, Veerkamp J, Hoogstraten J. The etiology  
of childhood dental fear: the role of dental and  

conditioning experiences. J Anxiety Disord 2002; 
16(3):321-9. 

28.  European Academy of Paediatric Dentistry. A guide  
to oral health for prospective mothers and their  
infants. Available at: “www.eapd.gr”. Accessed No- 
vember 16, 2015.

http://www.ingentaconnect.com/content/external-references?article=0887-6185(2002)16L.321[aid=8553912]
http://www.ingentaconnect.com/content/external-references?article=0887-6185(2002)16L.321[aid=8553912]
http://www.ingentaconnect.com/content/external-references?article=0909-8836(2012)120L.75[aid=10678798]
http://www.eapd.gr"

