
North American Journal of Medical Sciences | Apr 2015 | Volume 7 | Issue 4 | 143

a major instrument of overall  socioeconomic 
development and the creation of a new social 
order.[1] Poor oral health has a detrimental effect on 
children’s performance in school and their success 
in later life.[2]

The two most common oral diseases are dental caries and 
periodontal disease.[2] There is no universally accepted 
opinion of the etiology of dental caries and is considered 
multifactorial in nature.[3]

Due to its high global prevalence; dental caries among 
children has been described as a ‘pandemic’ disease.[4-6] 
The World Health Organization (WHO) has ranked it 
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Introduction

Health is a common theme in most cultures. With the 
adoption of health as an integral part of socioeconomic 
development by the United Nations, it has become 

Original Article



Gupta, et al.: Dental caries and their treatment needs in 3-5 year old preschool

North American Journal of Medical Sciences | Apr 2015 | Volume 7 | Issue 4 |144

as number three among all chronic noncommunicable 
diseases that require worldwide attention for prevention 
and treatment.[5] It is the most prevalent unmet healthcare 
need of children. Decayed teeth are harmful to children’s 
growth and development and can severely jeopardize 
their health.[7,8]

Voluminous dental literatures exist about caries 
levels in the urban Indian population, but there 
is scarcity of any such literature for rural parts of 
India which indeed requires more attention.[9] The 
distribution and severity of dental caries vary in 
different parts of the world and within the same 
country or region. The overall impression is that 
dental caries has increased in prevalence and severity 
in the urban and cosmopolitan population over the 
last couple of decades.[6] However, there is no picture 
yet regarding the dental caries status in the rural 
areas of India, where 72.2% of the population live.[10,11] 
Although dental caries is known to be a significant 
problem in preschool populations, comprehensive 
understanding of its epidemiology is limited due 
to the difficulty in accessing this age group for 
data collection purposes. No data are available on 
caries prevalence or the treatment needs of caries 
lesions for preschool children under 3-5 years of age 
in rural Moradabad district; so the present study 
aims to evaluate the prevalence of dental caries 
and to estimate the treatment needs in 3-5-year-old 
preschool children in rural Moradabad district by 
using WHO dentition status and treatment need 
index.

Materials and Methods
An epidemiological survey was conducted to assess the 
prevalence of dental caries and treatment needs among 
3-5-year-old preschool children of rural Moradabad 
district. Permission to conduct the survey in the selected 
Anganwadi was obtained from the respective authorities. 
Informed consent was obtained from the Mukhya 
Sevika of the Anganwadi centers (courtyard in which 
rural children are provided preschool education) of 
the respective Anganwadis. This study was reviewed 
and cleared by the Ethics Committee of Teerthanker 
Mahaveer Dental College and Research Centre, 
Moradabad.

There was no prevalence data for caries and treatment 
needs among preschool children in the region. Hence, 
a pilot study was conducted among 200 preschool 
children. The sample size was calculated on the basis of 
the results acquired from the pilot study. Based on the 
results of pilot study, the sample size was estimated to 
be 1,478; but the sample size was chosen as 1,500; this is 
to account for dropouts or refusal.

Formula for Sample Size Calculation
N = Z2pq/d2

Where

N = Sample size, Z = point of normal distribution (as per 
table of area under normal curve for the given confi dence 
level of 95%) = 1.96, P = proportion or prevalence of 
interest = 19%, q = 100 - P (alternative prevalence), and 
d = clinically acceptable error = 2%.

Applying the formula for this study
N = 1.96 × 1.96 (19 (100 - 19))/2 × 2 = 1,478

Before starting the evaluation; the examiner was 
calibrated at Department of Public Health Dentistry, 
Teerthanker Mahaveer Dental College and Research 
Centre in order to limit the intraexaminer variability. 
In order to test the intraexaminer variability, aged-
matched samples of 30 children were examined 
under identical conditions on two occasions, at least 
a week apart. The agreement for all the assessments 
was in the range of 85-95% (kappa statistics). These 
values reflected high degree of conformity in 
observations. A list of all the Anganwadi centers 
and the list of children were obtained from the Child 
Development Project Officer (CDPO), situated in the 
rural Moradabad district; from this sampling frame 
1,500 children were chosen by the simple random 
sampling technique.

The survey includes caries data among 3-5-year-old 
preschool children and clinical data encompassing caries 
and treatment needs. Modifi ed WHO proforma 1997 was 
used to record the clinical data.

Clinical examination
A type III (using mouth mirror and explorer with 
proper illumination) examination was carried out 
under adequate illumination using plane mouth 
mirror and metallic periodontal probes (community 
periodontal index (CPI) probe). Clinical conditions 
recorded were caries in primary dentition of 3-5-year-
old by decayed, extracted, fi lled teeth (deft)/decayed, 
extracted, fi lled surfaces (defs) and treatment needs 
were also assessed.

Deft/defs indices were used to assess the caries status 
of primary dentition of 3-5-year-old preschool children 
of rural Moradabad district. deft/defs express the 
caries burden in deciduous teeth and are obtained by 
calculating the number of teeth decayed (d), missing/
extracted due to caries (e); and fi lled (f) teeth (t) or 
surfaces (s), are used for the primary dentition. It is 
thus used to get an estimation illustrating how much 
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the primary dentition until the day of examination has 
become affected by dental caries.

Treatment needs: Treatment needs were assessed by 
Modifi ed WHO proforma 1997.

Participants were made to sit on a chair in a well-
ventilated room or in fi eld such that the examination was 
carried out under natural lighting conditions or in the 
torch light and the examiner stood behind the subject. 
The oral conditions were recorded in the boxes provided 
in the proforma by the recorder, as the examiner said 
them out loud. Artifi cial illumination was used at times 
when required. The recorder was made to sit close to 
the examiner in front of the subject so that instructions 
and codes could be easily heard and the examiner could 
see that the fi ndings were being recorded correctly. 
This also enabled the recorder to check that the score 
recorded was related to the region or tooth that had just 
been examined. The examination was arranged in such a 
way that children came one at a time without crowding 
the examiner. The Aganwadi workers also helped the 
investigator in maintaining this decorum.

Statistical analysis
Data were analyzed by the Statistical Package for Social 
Sciences (SPSS) version 21 with Student’s t-test and 
analysis of variance at a 0.05 signifi cance level and 95% 
confi dence interval.

Results

Descriptive data analysis
Sample comprised of total 1,500 children (802 males 
and 698 females); 355 children in the 3-year age group 
consisted of 178 males and 177 females; 577 children in 
the 4-year age group comprised of 334 and 243 males 
and females, respectively; and 290 males and 278 females 
were included in 5-year age group having total of 568 
children.

Caries prevalence in preschool children
Of the total 1,500 children examined, 824 (54.9%) children 
were caries free and 676 (45.1%) were with caries.

Distribution of study population by age, sex, number 
of participants with dental caries, and the number of 
dental caries-free participants
Dental caries prevalence was lowest among 3-year-olds 
(37.3%) and was same for both 4- and 5-year-old children 
(47.3%). Among all the participants screened, prevalence 
of dental caries among boys (46.5%) was higher than the 
girls (41.7).

The mean deft values for 3-, 4-, and 5-year-old 
participants
In the age group of 3 years, the mean deft was 1.54 
standard deviation (SD) 0.91 and 1.07 SD 0.95 among 
males and females, respectively. In the age group of 
4 years, the mean deft was 2.0 SD 0.3 and 2.6 SD 1.84 
among males and females, respectively. In the age group 
of 5 years, the mean deft was 2.43 SD 0.85 and 2.35 SD 
0.66 among males and females, respectively.

Among all the age groups, 3-year-old children showed 
less mean deft (1.40 SD 0.21) as compared to 4 years 
(2.0 SD 0.68) and 5 years (2.39 SD 1.65). The mean 
deft values were found to be significantly high in 
5-year-old participants when compared to 3-year-
olds (P < 0.01).

In the age group of 3 years; 180 (50.7%), 150 (42.2%), and 
25 (7.1%) children had decayed, extracted, and fi lled 
teeth, respectively. A total of 259 (44.8%), 189 (32.7%), and 
129 (22.3%) children of 4-year-old group had decayed, 
extracted, and fi lled teeth, respectively. In 5-year-old 
group; 270 (47.5%), 199 (35%), and 99 (17.4%) children 
had decayed, extracted, and fi lled teeth, respectively 
[Table 1].

Table 1: Mean deft  value for 3-, 4-, and 5-year-old participants
Age in years Sex dt mean SD et mean SD ft mean SD deft mean SD
3 Male 1.4SD 0.24 0.12 SD 0.67 0.03 SD 0 1.54 SD 0.91

Female 1.0 SD 0.93 0.06 SD 0.01 0.05 SD 0.01 1.07 SD 0.95
Total 1.22 SD 0.10 0.09 SD 0.01 0.08 SD 0.1 1.40 SD 0.21*

4 Male 1.8 SD 0.25 0.13 SD.03 0.05 SD 0.02 2.0 SD 0.30
Female 2.3 SD 0.72 0.23 SD 0.03 0.14 SD 0.02 2.6 SD 0.77
Total 1.80 SD 0.62 0.16 SD 0.04 0.07 SD 0.02 2.0 SD 0.68

5 Male 2.2 SD 0.79 0.17 SD 0.05 0.06 SD .01 2.43 SD 0.85
Female 2.16 SD .59 0.15 SD 0.05 0.04 SD 0.02 2.35 SD 0.66
Total 2.18 SD 0.69 0.16 SD 0.65 0.05 SD 0.31 2.39 SD 1.65*

Total 1.81 SD 2.55 0.14 SD 0.72 0.05 SD 0.46 1.99 SD 2.80
*P < 0.01 ANOVA, SD = Standard deviation, ANOVA = Analysis of variance, deft = Decayed, extracted, fi lled teeth
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Th e mean defs values for 3-, 4-, and 5-year-old participants
In the age group of 3 years, the mean defs was 2.4 SD 0.42 
and 1.41 SD 0.81 among males and females, respectively. 
In the age group of 4 years, the mean defs was 3.0 SD 0.27 
and 4.37 SD 0.48 among males and females, respectively. 
In the age group of 5 years, the mean defs was 3.73 SD 0.34 
and 3.41 SD 0.82 among males and females, respectively. 
The mean defs values were found to be signifi cantly high 
in 5-year-old participants when compared to 3-year-old 
subjects (P < 0.01) [Table 2].

Number and percentage distribution of participants 
by individual caries patt ern
Among 1,500 participants; 824 (55%) were caries free. 
Of the total children who had caries, 491 (72.6%) had 
pit and fi ssure pattern, 301 (44.5%) had maxillary 
anterior pattern, 303 (44.8%) had posterior proximal, 
and 115 (17%) had buccal/lingual smooth surface 
pattern.

Distribution of the participants by dental caries 
patt ern, age group, and gender
In the 3-year-old 178 (11.89%) male participants; 
101(56.7%) participants were caries free, 61 (34.3%) had 
pit and fi ssure caries, 37(20.8%) had maxillary anterior 
pattern, 33(18.5%) had posterior proximal caries, and 14 
(7.9%) has posterior buccal lingual smooth surface caries. 
In 3-year-old 177 (11.8%) female participants; 120 (67.8%) 
were caries free, 43 (24.3%) had pit and fi ssure caries, 
22 (12.4%) had maxillary anterior pattern, 15 (8.5%) had 
posterior proximal pattern, and 10 (5.6%) had posterior 
buccal/lingual smooth surface pattern.

In the 4-year-old 334 (22.3%) males; 176 (52.7%) were 
caries free, 124 (37.1%) had pit and fi ssure pattern, 75 
(22.4%) had maxillary anterior pattern, 73 (21.8%) had 
posterior proximal pattern, and 23 (6.9%) had posterior 
buccal/lingual smooth surface pattern. Among 243 
(16.2%) 4-year-old females; 128 (52.7%) were caries 
free, 71 (29.2%) had pit and fi ssure pattern, 51 (21.0%) 
had maxillary anterior pattern, 44 (18.1%) had posterior 

proximal pattern, and 22 (9.0%) had posterior buccal/
lingual smooth surface pattern.

In the 5-year-old 290 (19.3%) male participants; 148 
(51.0%) were caries free, 87 (30.0%) had pit and fi ssure 
pattern, 76 (26.2%) had maxillary anterior pattern, 74 
(25.5%) had posterior proximal pattern, and 24 (8.2%) 
had posterior buccal/lingual smooth surface pattern. 
Among 278 (18.5%) 5-year-old female participants; 151 
(54.3%) were caries free, 105 (37.8%) had pit and fi ssure 
caries, 40 (14.4%) had maxillary anterior pattern, 69 
(24.8%) had posterior proximal pattern, and 22 (7.9%) 
had posterior buccal/lingual pattern.

When the age group of 3-, 4-, and 5-year-olds were 
assessed in total for pattern of caries, it was found that 
37.7, 47.3, and 47.4% had caries; 29.3, 33.8, and 33.0% had 
pit and fi ssure caries; 16.9, 22.0, and 20.7% had maxillary 
anterior pattern; 13.5, 20.2, ad 25.1% had posterior 
proximal pattern; and 6.7, 7.8, and 8.09% had posterior 
buccal/lingual pattern; respectively.

Percentage distribution of the participants according 
to caries severity
In the 3-year-old participants; 23.3% surfaces had pit 
and fi ssure caries, 20.5% of the surfaces had maxillary 
anterior caries, 17.2% surfaces had posterior proximal 
caries, and 14.2% had posterior buccal/lingual smooth 
surface caries.

In the 4-year-old participants; 31.4% surfaces had pit 
and fi ssure caries, 30.5% surfaces had maxillary anterior 
caries, 19.8% surfaces had posterior proximal caries, 
and 19.4% had posterior buccal/lingual smooth surface 
caries.

In the 5-year-old participants; 26.4% surfaces had pit 
and fi ssure caries, 25.7% of the surfaces had maxillary 
anterior caries, 17.9% surfaces had posterior proximal 
caries, and 16.8% had posterior buccal/lingual smooth 
surface caries.

Table 2: Mean defs value for 3-, 4-, and 5-year-old participants
Age in years Sex ds mean ± SD es mean ± SD fs mean ± SD defs mean ± SD
3 Male 1.8SD 0.39 0.5 SD 0.02 0.01 SD 00.01 2.31 SD 0.42

Female 1.14 SD 0.69 0.00 SD 0.01 0.27 SD 0.11 1.41 SD 0.81
Total 2.94 SD 01.08 0.5 SD 0.03 0.28 SD 0.11 3.72 SD 1.23*

4 Male 1.89 SD 0.20 0.6 SD 0.05 0.12 SD 0.02 2.61 SD 0.27
Female 1.33 SD 0.30 1.15 SD 0.10 0.4 SD 0.08 2.88 SD 0.48
Total 3.22 SD 0.50 1.75 SD 0.15 0.52 SD 0.1 5.49 SD 0.75

5 Male 2.69 SD 0.17 0.92 SD 0.08 0.12 SD 0.09 3.73 SD 0.34
Female 1.49 SD 0.70 0.85 SD 0.08 0.07 SD 00.04 2.41 SD 0.82
Total 4.18 SD 0.87 1.77 SD 0.16 0.18 SD 0.11 6.14 SD 0.10*

*P < 0.01, SD = Standard deviation, defs = Decayed, extracted, fi lled surfaces
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Treatment needs of the study participants
In present study, treatment needs of the study 
participants were calculated and it was found that; 
out of total study population, only 742 (49.4%) 
participants required treatment and 758 (50.5%) 
participants did not require any treatment. Among 
all the participants who required treatment; 30.4% 
participants required caries arresting sealant care, 
35% participants required one surface filling, 20.6% 
participants required two surface fillings, 3.1% 
participants required pulp care, 7.05% participants 
required extraction, 1.4% required crown/bridge 
element, and 2.35% participants required space 
maintainer.

Discussion
The dental profession has to deal with one of the most 
widespread of all human maladies; dental caries.[12] It is 
neither self-limiting, like the common cold, nor amenable 
to treatment with a simple course of antibiotics, like an 
ear infection in children.[13,14]

Epidemiological studies from all over the world showed 
that dental caries is one of the most widely distributed 
dental diseases.[5] Dental caries in the early childhood has 
been a challenge to the dental profession as dental caries 
begins even before the 1st year of life.[15] Although there 
have been major advances in the fi eld of pathogenesis 
and prevention of dental caries in the last 2 decades, 
still there are reports of a high prevalence of caries in 
preschool children.[16]

In India, the earliest references of dental caries status 
dates back to 1939, when Taylor and Day reported 
low prevalence of caries in children of Kangra valley, 
Punjab.[17] Shourie in 1941 for the fi rst time in India 
conducted a multicentric epidemiological study in 
various parts of country in the age group of 5-7 years.[17] 
The results of that study showed caries prevalence of 
46% with an average deft of 1.99 SD 2.80. Thereafter, a 
number of point prevalence studies have been conducted 
in different parts of the country and around the globe.

In the present study among total number of children 
examined for caries, 54% of the total children were 
caries free and 46% children had caries. Some studies[18,19] 
are in disagreement with the present study and have 
shown high prevalence (55 and 61%) of dental caries 
in preschool children, respectively. Some of the Indian 
studies by Dash et al.,[20] and Meghashyam et al.,[21] on 
preschool children have also found high prevalence 
(51 and 58%, respectively) of dental caries than the present 
study. Fung et al.,[22] reviewed studies in dental caries 
ranging from 17 to 94% prevalence rate across the globe.

There are differences in the caries status among different 
populations. The plausible explanation for such 
discrepancy can be inequality in economic conditions 
and resources, effective fl uoridation policy, effi ciency 
of healthcare system, availability and consumption of 
refi ned sugars, standard of oral health awareness among 
public, dietary and oral hygiene lifestyles, as well as 
motivational status of parents and children.

In a study conducted on London and Greece children of 5 
years age group; the proportion of London children who 
were caries-free were 56%, and of Athens children 57.5% 
(Zoitopoulos et al., in 1996).[23] Study by Albert et al.,[24] 
in Brazil (67%), Skeie et al.,[25] (59.9%) in Norway, and 
Arora et al.,[26] in Greater Noida (62%), India, do not agree 
with the present study (54%) and have found higher 
level of caries-free children; whereas, Paul[27] (44%) in 
Saudi Arabia, Awooda et al.,[28] (39.3%) in Sudan, and 
Fernandes et al.,[29] (41.9%) in Brazil observed a lower 
caries-free children.

Caries prevalence was higher in boys (47%) compared 
to girls (42.5%), which is in conformity with the study 
of Saravanan et al.,[30] (51%). The numbers of caries-
free children decreased as the age advanced. Similar 
fi ndings were reported in other Indian studies by Tyagi.
[31] The results of the present study indicate that deft 
increases as the age advances (1.40 SD 0.21 in 3 years, 
2.0 SD 0.68 in 4 years, and 2.39 SD 1.65 in 5 years) and 
preschool children have high restorative need, similar 
findings were reported by Zoitopoulos et al.,[23] in 
Athens (2.71 SD 0.77 in 4 years, 3.01 SD 0.78 in 5 years) 
and Julie et al.,[4] in Arizona (1.79 SD 0.28 in 3 years, 2.27 
SD 0.91 in 4 years, 2.78 SD 0.37 in 5 years). In contrast 
to the present study (1.99 SD 2.80), some studies in 
the western countries by Davies et al.,[32] in Greater 
Manchester (1.07 SD 0.89) and Ferro et al.,[33] in Italy (1.17 
SD 0.70) on preschool children have reported low mean 
deft compared to the present study. Similarly, some 
Indian authors (Jose and King[34]) have also reported 
less deft in preschool children of Kerala (1.51 SD 0.49) 
compared to the present study. However, Manal et al.,[35] 
in 2-5-year-old children found mean high dmft (2.79 SD 
1.90) and dmfs (4.08 SD 1.80) compared to the present 
study. The ‘d’ component (1.81 SD 2.55) in the present 
study constituted almost the entire deft index, which 
goes in accordance with studies by Ferro et al.,[33] in Italy 
(1.99SD.75), and Adekoya et al.,[36] in Nigeria (2.01 SD 
0.91) on preschool children.

The percentage of decayed teeth decreased with 
advancing age, while that of missing and fi lled teeth 
increased with advancing age. In contradiction to the 
present study, a study from Saudi Arabia on preschool 
children by Hashim et al.,[37] concluded that mean mt 
and ft values for 3- and 4-year-olds was 0. Similarly, 
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contrary to the present study, the proportion of decayed 
(d) missing/exfoliated (e) filled (f) components of 
preschool children reported by Mahejabeen et al.,[6] in 
Hubli, India (0.91 SD 0.56) were same for all age groups 
and def components did not show signifi cant difference 
between both sexes. However, the mean deft scores show 
an increasing trend with age which is in accordance with 
the present study.

Decayed teeth formed the major component of total 
deft score, followed by teeth indicated for exfoliation or 
are missing due to caries (et component) and the least 
contribution was of fi lled teeth. Comparable proportions 
are evident in majority of studies. The attributed 
explanation might be that majority of children do not 
undergo dental restorations primarily because parents 
cannot afford high treatment cost, lack of affordable 
dental services, and false perceptions of parents 
regarding signifi cance of retaining primary teeth; while 
those who undergo treatment prefer extraction rather 
than restorations. In the study by Mahejabeen et al.,[6] 
the caries pattern revealed that about 23% children 
had caries in the anterior teeth only, 50% had caries 
in posteriors, and 27% had caries in both anterior and 
posteriors, which is in disagreement with the present 
study. However, studies by Adekoya et al.,[36] in Nigeria 
(20% in anterior teeth region) and Maragakis et al.,[38] in 
Athens (20.7% in anterior teeth region and 31.9% pit and 
fi ssure caries) on preschool children are in concurrence 
with the present study.

Present study showed severity of maxillary anterior 
caries was more among 4-year-old participants (41.1%). 
The association between maxillary anterior caries and 
habit of frequent nocturnal bottle or breast feeding is 
established. This type of caries can be prevented by 
timely education to the new parents. The prevalence of 
posterior proximal and posterior buccal/lingual smooth 
surface caries is very less as compared to pit and fi ssure 
and maxillary anterior caries. Regarding treatment 
needs, 63.6% children required dental treatment for 
various reasons and is in conformity with the present 
study; whereas, results of Adekoya et al.,[36] (64%) are in 
disagreement with the present study.

There was the greatest need for one surface restoration 
(55.4%) followed by two or more surface restorations. 
Studies done by Saravanan et al.,[30] (54.7%), and 
Mahejabeen et al.,[6] (56.3%) are in line with the present 
study. Further research is suggested in order to 
explore and identify the prevailing etiological factors 
responsible for the current status.

Present study states the needs for treatment of dental 
caries, as of sex, the treatment need was higher for 
males compared to females as caries experience was 

more among males. The possible reason for this can 
be that in the rural parts of India, still the male child 
is more preferred over the girl child and is well fed 
and pampered as compared to girl child. In this study, 
fi lling component recorded was very less among both 
males and females of all age groups; this indicates lack 
of utilization of dental care facilities which could be due 
to ignorance, poverty, and lack of knowledge/time. 
Hence, this study focuses the importance of creating 
awareness among parents/teachers, and provision of 
dental services to this group. Herbal formulations or herb 
based mouthwashes can also be advocated to decease 
the caries risk.[39-50]

Conclusion
Health promotion and education programs in 
Anganwadi should include oral health issues and 
the risk factors for caries in preschool children, and 
its consequences should be addressed. The dental 
profession should be aware of its responsibilities and 
be prepared to play its part in improving the dental 
health of preschool children. Doctors, health visitors, 
teachers, and parents play a vital role in maintenance 
of good oral health of children.

Dental health programs should be undertaken in these 
institutions including dental health education, dental 
health, and healthy environment. In the present study, 
only prevalence of dental caries and different types of 
caries pattern and treatment needs was estimated. Hence, 
further studies among this population should be taken 
up to correlate socioeconomic status, feeding habits, and 
oral hygiene habits with dental caries pattern.
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