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Dental caries in the primary dentition of 
a Colombian population according to the 
ICDAS criteria

Abstract: This paper describes the results of a cross-sectional study con-
ducted with a randomized sample of 447 low-income children between 
2.5 and 4 years of age selected from the files of a health institution in 
Medellin, Colombia. The patients were examined in 2007 using the 
modified criteria of the International Caries Detection and Assessment 
System (ICDAS); the first caries code was not used. Clinical examination 
was carried out by three examiners previously trained in the ICDAS. The 
inter-examiner agreement was rated as good (kappa 0.73 - 0.82). The 
prevalence of untreated caries was 74.7% (335) with a mean of 9.7 ± 9.4 
affected surfaces. The prevalence of caries (treated and untreated) was 
74.9% (335). The mean dmf-s was 7.6 ± 9.7. The prevalence of non-cavi-
tated lesions on at least one tooth surface was 73.4%. Cavitated lesions 
were more frequent on smooth surfaces than on occlusal surfaces (re-
spectively 64.7% and 46.8%; p value < 0.001). Only 25.1% (112.5) of 
the children had no clinical signs of caries according to the ICDAS cri-
teria. It was concluded that dental caries is a highly prevalent condition 
in this Colombian population, the main contributor being non-cavitated 
lesions. There was an association between caries and oral hygiene prac-
tices, such as the amount of toothpaste used, and also between caries and 
the occurrence of a previous dental visit (p value < 0.00). Eating habits 
constituted no statistically significant association.

Descriptors: Dental caries; Prevalence; Dentition, primary.

Introduction
During the last decades, there have been changes not only in the prev-

alence of dental caries, but also in the distribution and pattern of the 
disease.1 Oral health inequalities have emerged as a major public health 
issue as low income and socially disadvantaged groups experience dis-
proportionately high levels of oral disease.2 Detection of lesions during 
the early non-cavitated stage among these groups is now an important 
challenge in the diagnostic process. Given the dynamic nature of dental 
caries, it is possible to arrest and control disease progression through the 
remineralization of lesions before they progress to a cavity.3

When white spot lesion detection as well as early identification of 
non-cavitated lesions are included in the clinical diagnostic process, the 
prevention of primary dental caries and a timely non-operative treatment 
become possible, thus effectively averting the progression towards cavi-
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tated lesions and allowing a short-term control of 
the disease, with long-term effects. It is currently 
well known that a single preventive measure in itself 
is not enough to reduce dental caries; it is therefore 
best combined with other preventive and curative 
actions.4,5 According to The World Health Orga-
nization (WHO), a dental health program should 
include dental education in conjunction with other 
activities related to prevention, restoration and 
emergency attention.6,7,8

Preventive strategies must be applied according 
to current diagnostic criteria that include non-cavi-
tated lesions, such as the International Dental Car-
ies Detection and Assessment System (ICDAS).9

In Colombia, the dental health of preschool 
children has been neglected in official health poli-
cies, since it is not considered an important part 
of their well-being or general health status. Previ-
ous studies, including the last national survey of 
dental health (ENSAB III),10 have excluded this age 
group. Therefore, the prevalence of dental caries in 
Colombian children under 5 years of age remains 
unknown. Some regional studies performed during 
the last decade have shown a prevalence ranging 
between 11.3% and 97%, including non-cavitated 
lesions.11,12,13 However, there is no dental caries pri-
mary preventive program for children between 1 
and 5 years of age, and the adopted criteria are not 
standardized. 

The aim of this paper was thus to describe the 
dental caries situation of a Colombian pediatric 
population using the new diagnostic practices and 
criteria of the International Dental Caries Detection 
and Assessment System (ICDAS).9

Materials and Methods
A total of 447 children living in the urban area 

of Medellin, Colombia, who were between 2.5 and 
4.0 years of age, were examined in a cross-sectional 
study. The inclusion criteria were fully erupted pri-
mary dentition, absence of systemic involvement, 
and low socioeconomic status. This age group was 
defined to meet the requirement of a complete de-
ciduous formula. Since there were no references on 
the prevalence of caries in this age group at the time 
of the study, the sample size was estimated to have 

a variability of 50%, a sample error of 5% and a 
reliability of 95%, thus leading to a sample size of 
383 subjects, adjusting for non-response or losses of 
15%.

A questionnaire was applied to the parents or 
legal guardians of the children to explore the vari-
ables related to oral hygiene, eating habits, educa-
tional level, motivation for first dental appointment 
and systemic medication.

Clinical examination
In this study, the presence of caries was assessed 

using the International Caries Detection and Assess-
ment System (ICDAS). Dental examination was per-
formed by three examiners. The reliability in clas-
sifying tooth surfaces using the ICDAS was rated as 
good, with intra-examiner Kappa coefficients rang-
ing between 0.75 and 0.85; Kappa coefficients for 
the inter-examiner reliabilities ranged between 0.73 
and 0.82. The ICDAS criteria applied on all tooth 
surfaces are described in Table 1. Code 1 was not 
used in this study.

Professional oral cleaning was performed prior 
to clinical examination. An 11.5 B WHO periodon-
tal probe, an air syringe and adequate illumination 
were used by the examiner during clinical evalua-
tion. A signed informed consent was obtained from 
parents prior to examination and study participa-
tion. The study was approved by the Ethical Re-
search Committees of the institutions involved.

On the first appointment, the children were ac-
companied by their parents. During the appoint-
ment, information regarding oral health instructions 
and dietary counseling were given, and their specific 
dental caries risk factors were determined. 

Data analysis
The frequency and severity of the disease were 

analyzed based on a proportional distribution of di-
agnostic categories. To explore the relation between 
dental caries and issues related to behavior, a bivari-
ate logistic regression analysis and the chi-square 
test were performed. The threshold of significance 
was ≤ .05.

The Intercooled Stata 9 statistical software for 
Windows (Stata Corp. LP, College Station, TX, 
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USA) was used to perform the analysis. 

Results
A total of 447 children with an average age of 

2.8 ± 0.48 years (ranging from 2.5 to 4 years) were 
examined. The distribution between genders was 
217 females (48.5%) and 230 males (51.5%). The 
prevalence of untreated dental caries was 74.9% 
(335), with a specific mean of affected surfaces by 
cavitated or non-cavitated lesions of 9.7 ± 9.4 (Table 
2).

The prevalence of dental caries (treated and 
untreated) was 74.9% (335), and the mean dmf-
s was 7.7 ± 9.7. The mean dmf components were: 
92.1 ± 10.04 sound surfaces, 0.38 ± 1.8 filled sur-
faces, and 0.01 missing teeth. The frequency of 
filled and missing surfaces due to caries was very 
low, 8.5% and 0.4% respectively; this finding was 
related to the children’s age. The distribution ac-
cording to lesion severity is shown in Table 2. 

The severity of cavitated lesions according to 
the ICDAS, classified as codes 5 and 6 (enamel and 
dentine), had a prevalence of 19.7% and a mean of 
1.3 ± 3.8 affected surfaces. The children classified 
with these codes presented severe dental caries le-
sions, with cavities that required operative treat-
ment.

The early non-cavitated caries lesions alone had 
a general prevalence of 73.4% in children, with at 
least one affected surface. Analysis of the non-cavi-
tated lesion distribution between smooth (64.7%) 
and occlusal (pits/fissures) surfaces (46.8%) revealed 

that this type of lesion was significantly more fre-
quent on smooth surfaces than on occlusal surfaces 
(p = 0.0000/ Chi2 = 29.01). More than a third of 
the sample (37.8%, 169) had both types of lesions, 
smooth and occlusal. 

Dental caries increased with age (p = 0.0262), 
but no significant statistical differences were found 
for gender. Only 25.1% (112.5) of the children were 
caries-free, with no clinical signs of caries at the lev-
el assessed by the ICDAS, and were not affected by 
filled or missing surfaces. The most severely affected 
teeth were the lower second primary molars. 

The bivariate analysis did not show any signifi-
cant relationships between the prevalence of early 
childhood caries (ECC) and gender, age of onset 
of oral hygiene habits, frequency of tooth brush-
ing and whether or not it was supervised, dental 
toothpaste used, eating habits, snacking frequency, 
breast-feeding, bottle-feeding, medication, day care 
institution attendance and the parent’s educational 
level (p value ≥ 0.05). A statistically significant asso-
ciation between dental caries and the occurrence of 
a previous dental visit and the motive for a previous 
visit (check-up, caries/pain, trauma, etc.) was found, 
with a p value of 0.0010 and 0.0014, respectively. 

To explore the association between these vari-
ables and the development of early childhood car-
ies, a logistic regression model was applied. The 
analysis found a statistically significant association 
only between the presence of caries and age, occur-
rence of a previous dental visit (p value = 0.0014) 
and amount of dental toothpaste, with a p value of 

Table 1 - Classification of carious status based on the International Caries Detection and Assessment System. 

Code Criteria

6
Extensive distinct cavity with clearly visible dentin. The cavity is both deep and wide. Dentin is clearly visible on both the walls and at 
the base. An extensive cavity involves at least half of a tooth surface, possibly reaching the pulp.

5 Distinct cavity with visible dentin cavitation in opaque or discolored enamel with exposed dentin in the examiner’s judgment.

4 Underlying dark shadow from dentin, with or without enamel breakdown. The shadow may appear as grey, blue, or brown in color.

3 Initial localized enamel breakdown, without clinically visual signs of dentinal involvement.

2
Distinct visual change in enamel. When wet, there is a carious opacity (white spot lesion) and / or brown carious discoloration 
which is wider than the natural fissure / pit.

1 Not included in this study.

0 Sound tooth surface, with no visual changes indicative of caries. Includes general non-carious pigmentations.

Extracted from Ismail AI, Sohn W, Tellez M, Amaya A, Sen A, Hasson H, Pitts NB.9
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0.0065 (Table 3).

Discussion
The results revealed severe early childhood car-

ies at the d2d3 level in 332 (74.3%) children, and 
at the d5d6 level in 88 (19.7%) children. Only a 
quarter of the children were dental caries-free. Even 
though there was a significant prevalence of local-
ized enamel breakdown due to caries (Code 3), the 
greatest prevalence was due to non-cavitated lesions 
(Code 2). The initial chemical change on surface 
enamel is considered the earliest sign of dental car-
ies. This early subsurface lesion should not be al-
lowed to progress. Cavity formation can be prevent-
ed by controlling the natural process of caries. It is 
currently well known that any lesion at any stage of 
progression can be arrested.14,15 The high percentage 
of non-cavitated lesions found in this study indicates 
that there is an elevated possibility of progression 
toward cavity unless timely attention and monitor-

ing is provided. In addition, this finding suggests 
that this type of lesion could go undiagnosed, be-
cause the current criteria system used for the clinical 
detection of caries, which includes non-cavitated le-
sions, has not been widely recognized. Dental caries 
were measured with the criteria of the International 
Caries Detection and Assessment System (ICDAS). 
Since it was difficult to differentiate between codes 
2 and 1, code 1 was not considered. Although the 
examiners took special care to avoid misdiagnosis, 
a misclassification of code 1 as code 2 could have 
occurred.9,15,16

The high prevalence of untreated dental caries 
found in the present study (74.7% - d2-6 ≥ 1) shows 
that the objective of reducing the proportion of 
young children between 2-4 years old with dental 
caries in their primary teeth to 11%, as the “Healthy 
People 2010 - Oral Health” proposes,17 is far from 
being achieved.

The results presented here, as well as in other 
dental caries reports, show how this disease contin-
ues to be very frequent in this age group. In Colom-
bian children, as in other countries, the disease be-
haves differently when compared with other studies, 
being more prevalent at the d2-6 level than at the d5-6 

level. Even though there are no previously published 
results using the ICDAS criteria in Colombia or Lat-
in America, data using the dmf traditional criteria 

Table 2 - General prevalence situation and severity of dental caries. 

Prevalence 
(%)

Including sound surfaces Not including sound surfaces

X ± SD
Percentiles

X ± SD
Percentiles

25 50 75 25 50 75

Untreated

d5-6 ≥ 1 19.7  1  ± 3.0 0 0 0  5  ± 5.1 1 4 7

d3-6 ≥ 1 31.3 1.5 ± 3.8 0 0 1  5  ± 5.3 1 3 7

d2-6 ≥ 1 74.7 7.3 ± 9.1 0 3  12 9.7 ± 9.4 2 6  15

Untreated and 
treated

d5-6mfs ≥ 1 22.7 1.3 ± 3.8 0 0 0 5.8 ± 6.1 2 4 7

d3-6mfs ≥ 1 34.2 1.9 ± 4.6 0 0 2 5.7 ± 6.4 1 3 7

d2-6mfs ≥ 1 74.9 7.7 ± 9.7 0  3.5  12  10.2 ± 10  2.5  6.5  16

Non-cavitated 
lesion

d2 ≥ 1 73.4 5.7 ± 7.1 0 3 9 7.7 ± 7.2 2 5  12

d2 sts ≥ 1 64.7 4.4 ± 5.9 0 2 7 6.8 ± 6.1 2 4  10

d2 ots ≥ 1 46.8 1.3 ± 1.8 0 0 2 2.7 ± 1.7 1 2 4

sts = Smooth tooth surfaces. ots = Occlusal tooth surfaces. mfs = missing, filled surfaces.

Table 3 - Logistic regression analysis.

Variables OR
95% CI

Lower Upper

Age 2.007 1.216 3.314

Previous dental visit 2.159 1.279 3.647

Toothpaste quantity 0.533 0.323 0.879
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reported a dental caries prevalence of 13.5% in the 
same age group in low-income children, and 21.9% 
in another group between 0 and 6 years of age.18,19 
When non-cavitated lesions are included in the dif-
ferent socio-economic groups, the untreated caries 
prevalence rises to 35-97%.12,13,20,21 These results can 
also be compared with some early childhood caries 
prevalence data in this age group, encountered dur-
ing the last five years in Canada, ranging from 57 
to 98%.22 There are some other studies reporting 
the use of the ICDAS criteria among 1- to 5-year-
old children in a population from Detroit,23 with 
an early childhood caries prevalence (ECC) ranging 
from 30% to 44%, and a caries-free finding of 17%. 
This study corroborates the importance of using di-
agnostic criteria similar to that of the ICDAS.

The high frequency of non-cavitated lesions re-
ported in the present study contrasts with other re-
ports according to which these lesions are reported 
as most prevalent in developed countries.1,11 Howev-
er, it also confirms other findings, namely that car-
ies increases with age, that smooth surfaces are the 
most affected, and that the disease appears early in 
life.24,25 The present study adds to the evidence of a 
global change in the clinical onset and distribution 
of dental caries in low-income populations. 

In the present study, no significant relationships 
between prevalence of dental caries and gender 
were found, similarly to the findings of Schroth et 
al. (2007)25 and differing from those of Ismail et 
al. (2008)24, who found gender to be a dental caries 
predictor, with boys being more affected than girls. 
This study further suggests that the amount of den-
tal toothpaste could have an impact on the efficacy 
of prevention, and supports the controversy around 
the question of whether a small amount of dental 
toothpaste could be used without compromising ef-
ficacy. It was also found that even the children who 
had previously gone to a dental visit still presented a 
high prevalence of dental caries. The lack of associ-
ation between dental caries and eating habits found 
in this study could be related to the inconsistent eat-
ing patterns of this study group. 

In Colombia, the government actions to impact 

dental health have poor coverage and are directed to 
school children (with ages over 6 years), with some 
deficiencies in early childhood programs. The cur-
rent preventive dental health policy has many incon-
sistencies and deficiencies regarding access, efficacy, 
and continuity of the services and special programs 
for the infant population.26 The inclusion of infants 
and young children in the prevention programs 
could decrease the risk for dental caries and mini-
mize the need for invasive and painful treatment 
procedures.

Our findings highlight the need for a policy re-
vision in order to include early childhood in dental 
preventive strategies, and to define appropriate pre-
ventive approaches, considering the high prevalence 
of dental caries in this age group, which could lead 
to dental caries in adults.

Conclusions
Non-cavitated caries lesions are highly prevalent 

in the Colombian population studied. These results 
confirm that the disease pattern has changed and 
suggest the need to redirect dental health programs 
towards early detection of dental caries using new 
criteria for diagnosis and assessment, as well as 
non-operative/preventive care and treatment by pre-
paring the dental team both at the private and the 
public levels.1,15,16

The high prevalence of non-cavitated lesions on 
smooth surfaces relative to pits and fissures indicates 
that caries are highly active and appear early in life.

Caries risk is individual and evident, and con-
sidering that there are some groups under perma-
nent risk for the disease, health institutions should 
dedicate proper attention to these age groups. The 
design and implementation of preventive programs 
and the adoption of homogeneous diagnostic crite-
ria for preschoolers should be a priority. The present 
study also corroborates the importance of using di-
agnostic criteria similar to that of the ICDAS.
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