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Abstract

Objective: To evaluate the prevalence of the clinical conse-
quences of untreated dental caries in primary dentition
among 6- to 8-year-old children using the prs [pulpal in-
volvement (p), roots (r) and sepsis (s)] index and record the
distribution of prs among boys and girls. Subjects and Meth-
ods: The study included a sample of 371 children aged 6-8
years with at least one carious primary molar tooth, who had
been randomly selected from schools in the districts of Rai-
pur and Durg, Chhattisgarh State, India. We recorded the
presence of decayed, extracted and filled (i.e. def) teeth. The
prevalence of the consequences of untreated dental caries
was evaluated using the prs index. The data were statisti-
cally analyzed to express the prevalence of prs among boys
and girls and the distribution of individual prs codes in the
sample population. Results: The prevalence of carious le-
sions was very high (87%) and teeth with clinical conse-
quences of untreated dental caries were found in 49.3% of
the children. The prs distribution in children who were 8
years old (40.9%) was higher than in the 6-year-old children
(25.6%). In the group of 8-year-olds, the occurrence of prs
was greater among the boys whereas in the 6- and 7-year-
old group, it was greater among the girls. Conclusion: The

prs index is a valuable tool for measuring the clinical conse-
quences of untreated dental caries. It could be useful for ep-
idemiological studies and provide relevant information re-
garding treatment needs. ©2014'S. Karger AG, Basel

Introduction

Oral health conditions in high-income countries have
improved. However, dental caries continues to be a major
public health problem [1], especially in low- and middle-
income countries [2-4]. Dental decay is very common in
childhood [5], and if left untreated, the disease advances,
with a significant impact on the child’s general health,
development, quality of life, productivity, school atten-
dance and educational performance, maybe even result-
ing in hospitalization [6-8].

Public costs for the treatment of severe caries are obvi-
ously higher than for early carious lesions. Assessing the
severity of caries is therefore an essential component of
epidemiological surveys [9]. The dmft (decayed, missing
and filled teeth) index has been considered a classic index
for the measurement of carious process for the last 70
years, but it does not diagnose all the caries stages [10-12]
or provide any information regarding the consequences
of untreated caries (which may be more serious than ear-
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ly caries) [13]. In 2007, in view of the growing burden of
oral disease worldwide, the WHO emphasized the en-
hancement of action based on comprehensive data collec-
tion systems [14]. In 2010, realizing the urgent need to
establish a scoring system for the advanced stages of car-
ies, Monse et al. [13] introduced an index of the clinical
consequences of untreated dental caries and named it the
PUFA/pufa index (lowercase letters are used for primary
dentition analysis). This index measures pulpal involve-
ment (P), ulceration of soft tissues (U), fistula (F) and
abscess (A). It represented a breakthrough for the estima-
tion of advanced carious lesions and it has been a success-
ful tool ever since.

The PUFA index does not, however, present the treat-
ment needs, which are an essential goal of any epidemio-
logical index [15], as it can assist health-care planners and
policy makers in the planning and provision of effective
services. Another disadvantage of the PUFA/pufa index is
that the code ‘P’ includes two different clinical situations
in a single code, i.e. (1) a tooth with a carious process ex-
tending to the pulp that could be endodontically treated
and preserved and (2) a tooth with extensive caries that
results in a grossly decayed crown with only the roots re-
maining, which may be indicated for extraction [15]. The
need for the ulceration code appears superfluous, and
many research studies have stated that it is the most rare-
ly diagnosed PUFA code [6, 9]. There is also an unneces-
sary extension of the index by including fistula and abscess
as separate entities because these are the clinical presenta-
tion of the same condition and may interchange [10, 16].

Taking into considerations the doubts regarding the
PUFA index, in 2013, Baginiska and Stokowska [15] intro-
duced a new method for describing the clinical conse-
quences of untreated dental caries and named it the PRS/
prs index. It measures pulpal involvement (P), roots (R)
and sepsis (S), with each code representing a specific clin-
ical manifestation and the most appropriate treatment
needs. The aim of this study was to evaluate the status of
primary dentition using the def (decayed, extracted and
filled) index and to assess the clinical consequences of
untreated dental caries using the prs index among chil-
dren aged 6-8 years.

Subjects and Methods

This study was conducted in the districts of Raipur and Durg,
Chhattisgarh State, India. Approval for the study was obtained
from the Institutional Review Board of the Rungta College of Den-
tal Sciences and Research. The study was explained to the heads of
the institutions of the 7 schools selected and their permission was
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obtained prior to the commencement of the study. The students
were given written consent forms 3 days before the study and only
those returning with a signed form from their parents or guardians
were included.

The study was preceded by a calibration session for the inves-
tigator comprising theoretical and practical sessions. The theoret-
ical training was based on the PUFA index [13] and the PRS index
[15]. The practical part consisted of B.S. training the investigator
on 10 school children. Calibration of the examiner was done on 20
school children who were examined twice using the diagnostic cri-
teria on successive days; the results were then compared to ascer-
tain the diagnostic variability.

A pilot study was conducted on 150 school children aged 6-8
years. The prevalence of dental caries was calculated to determine
the sample size for the main study. Four hundred and twenty-six
children aged 6-8 years who were randomly selected from schools
in the districts of Raipur and Durg were invited to participate.
Children with at least one carious primary molar tooth were in-
cluded in the study. The exclusion criteria were a lack of approval
by a school to conduct the study and a child’s absence from school
on the day of the examination. The study was conducted on 371
children: 6-year-olds (n = 95, 39 boys and 56 girls), 7-year-olds
(n =124, 62 boys and 62 girls) and 8-year-olds (n = 152, 84 boys
and 68 girls). The total sample included 185 boys and 186 girls. The
oral examination was conducted under artificial light using a den-
tal mirror. A ball-ended dental probe was used for the assessment
of dental status by def index [17] as proposed by Grubell [18]. In
accordance with the PUFA recommendations, no dental probe
was used for the scoring of the prs index [13]. All children were
instructed to brush their teeth before the examination.

The clinical consequences of untreated dental caries were as-
sessed using the prs index [15] according to the following diagnos-
tic criteria. Teeth with a carious process extending to the pulp
which could be properly restored after an endodontic treatment
were coded as ‘p’, i.e. pulpal involvement. Teeth with a grossly de-
cayed crown with only roots remaining in the oral cavity and with
a poor prognosis for direct/indirect restorative treatment were in-
dicated for extraction and were coded as ‘r’, i.e. roots. Teeth with
a pus-releasing sinus tract or a pus-containing swelling related to
the tooth were indicated for extraction and were coded as ‘s, i.e.
sepsis.

The mean def was calculated to express the presence of caries.
The clinical consequences of untreated dental caries were assessed
by calculating the prevalence and mean prs. The data obtained
were statistically analyzed using SPSS software v16. The differenc-
es in the layout of prs components among the boys and the girls of
each age group were analyzed and p < 0.05 was considered statisti-
cally significant. An unpaired Student t test was used for compari-
son between boys and girls in the different age groups. The kappa
coefficient was used to determine intraexaminer reliability.

Results

Agreement for the assessment was 88%. Of the 426
children invited to participate in the study, 371 had a def
>0, indicating a high prevalence (87%) of def in the sur-
veyed population. Of these 371 children, severe caries (i.e.
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Fig. 1. Mean def in the boys and girls of the three age groups.
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Fig. 2. Frequency distribution of prs and its individual codes
(p, r and s) in the boys and girls.
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Fig. 3. Frequency distribution of prs in the boys and girls of the
three age groups.
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prs >0) was observed in 183 (49.3%), and 188 (50.7%) had
untreated caries without any clinical symptoms of pulpal
or apical inflammation. The kappa coefficient for prs was
estimated at 0.88, which represents a good level of in-
traexaminer reliability. The mean def index values re-
corded for the boys and girls of each age group are pre-
sented in figure 1. The mean def value among boys and
girls in the group of 6-year-olds was 2.26 + 1.46 and 2.39
+ 1.49, respectively. In the 7-year-old group, it was 2.44 +
1.99 and 2.44 + 1.43, respectively. In the 8-year-old group,
it was 2.31 + 1.56 and 2.46 + 1.46, respectively. Only 5
teeth were coded as ‘e’ (extracted) and only 12 teeth with
an ‘f" score (filled) were observed.

The prevalence of prs and its individual codes was
higher among boys than girls (fig. 2). When the different
age groups were considered individually, this prevalence
was higher in the 8-year-old children (40.9%) than in the
6-year-old group (25.6%). The girls had higher prs scores
in the 6- and 7-year-old group whereas in the 8-year-old
group, the score was higher among the boys (fig. 3). Pulp-
al involvement was seen in 166 teeth (44.7%; p = 0.077).
Root involvement was seen in 50 teeth (13.4%) and p =
0.006 was statistically significant. No child with sepsis was
observed.

Discussion

Our study population was characterized by a very high
prevalence of dental caries, with 87% having a def score
>0. The scores obtained for teeth extracted and filled due
to caries was very low; this reflects negligence in the treat-
ment of deciduous teeth. High levels of dental caries are
probably due to the high consumption of cariogenic food,
improper oral health practices, a lack of regular dental
checkups, poor awareness and a lack of dental services
available to children. The prevalence that we observed
was higher than that reported by Joshi et al. [19] (77%)
and Grewal et al. [20] (67%) among Indian children in the
Tamil Nadu State and the Nainital district, respectively.

As children grow, there naturally is a continuous loss
of deciduous teeth as a result of the physiological shed-
ding of teeth. Inspite of this, we observed that the sever-
ity of dental caries in the deciduous teeth increased mark-
edly along with the age of the children. Similar data were
reported using the pufa index in 5- to 7-year-olds in the
Bialystok district in Poland [21] and in a study by Shankar
et al. [22] using the def index in a group of Indian chil-
dren. The results clearly show that the neglect of caries
treatment at an early stage increases the risk and severity
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of its clinical consequences over time. This necessitates an
effective treatment planning for children and hence the
need for an epidemiological index that could present the
treatment modalities in the most appropriate manner.

In developed countries, the percentage of deciduous
teeth undergoing treatment is high, reaching as much as
84% [23], but such treatment is commonly neglected in
developing countries. Our study revealed a high negli-
gence of treatment, with only 12 teeth scored under the
‘filled’ component of the def index, despite the high prev-
alence of caries (87%) in the sample population. Several
epidemiological studies in the literature have revealed a
worse state of dentition in rural areas [24].

Limited data are available in the literature regarding
the severity and sequelae of the carious process [9]. PUFA
and PRS are the proposed indices for the assessment of
the clinical consequences of untreated dental caries, but
only the PRS index expresses the treatment needs.
Baginska and Stokowska [15] evaluated the prs index in
Polish children aged 6-8 years and revealed that 40% of
them had a prs score of >0; this is lower than in our study.
The other data available in the literature concerning the
assessment of the clinical consequences of untreated den-
tal caries were obtained with the PUFA/pufa index. In our
study, the prevalence of the clinical consequences of un-
treated dental caries was found to be similar to that in
Polish children (43.4%) [15]. It was reported to be much
higher in Filipino children (84%) [13] and lower in Bra-
zilian children (23.7%) [6].

We chose to use the prs index rather than the pufa in-
dex because the former not only presents the prevalence
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