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Ab s t r ac t​
Aims and objectives: Premature loss of primary molars in children predisposes to future orthodontic treatment needs, which may affect the 
child both nutritionally and psychologically. The main aim of this study was to evaluate the prevalence of premature loss of primary molars in 
5–9-year-old school children of Highly Endemic Fluoride District from Telangana state, India.
Materials and methods: A single calibrated examiner performed all clinical examinations under natural light using a mouth mirror and probe. 
A total of 1,124 children (562 boys and 562 girls) aged between 5 years and 10 years were included in the study. Data including age, carious 
teeth, and missing teeth were collected. These data were then statistically analyzed.
Results: The results showed that 7.82% of sample children had an early loss of primary teeth with boys showing an increased incidence of 
loss of primary teeth (5.33%) and the children in the age group of 7–8 years had greater prevalence. The most common missing tooth was the 
primary first molar (58.4%) followed by the primary second molar (41.5%).
Conclusion: In endemic fluoride areas, the prevalence of early loss of primary teeth was less when compared with other studies done in non-
fluoride areas.
Clinical significance: Educational and preventive programs about oral health should be implemented in schools which would further reduce 
premature loss of primary teeth and eventually reduce malocclusion problems in children.
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In t r o d u c t i o n​
Maintenance of primary teeth till their exfoliation is essential for 
the proper establishment of normal permanent occlusion.1,2 The 
premature or early loss is defined as the loss of a deciduous tooth 
before the time of its natural exfoliation3 and it can be caused by 
many factors such as inappropriate oral hygiene, dental injuries, and 
tooth decay.4 The premature loss of primary teeth may reduce the 
arch length required for the succeeding tooth hence predisposes 
malocclusion in the sagittal, transverse, and vertical planes.5,6 Early 
loss of primary first molars can cause distal drifting of the primary 
canine if the loss occurs during the active eruption of the permanent 
lateral incisors. Primary second molars serve as a guide for erupting 
permanent first molars, so their early loss especially in the maxillary 
arch will result in arch length reduction due to mesial migration of 
permanent molars.5,7

The negative relationship between the fluoride concentration 
of drinking water and dental caries has been established in the 
literature. The main etiopathogenic action of fluorides in reducing 
dental caries and thereby preventing early loss of primary teeth is 
through the ionic exchange between the enamel surface of the 
tooth and the fluoride. This reaction will change the surface calcium 
hydroxyapatite of enamel to calcium fluorapatite, which is more 
resistant to dissolution in acids.8

General dentists prefer to extract a grossly decayed primary 
tooth or a primary tooth without coronal structure rather than 
restore it multiple times.9 Lack of parental knowledge about 
restoring such primary teeth and also lack of knowledge about 

consequences of early loss of deciduous teeth can be some of the 
contributing factors.10 Hence, this study was undertaken to know 
the prevalence of early loss of primary teeth among children in 
the Nalgonda district (Highly Endemic Fluoride Area) owing to the 
severity of consequences.
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conducted during a time period of October to December 2019. 
After concerning the district fluoride medical officer of Nalgonda 
district, a list of 10 highly endemic fluoride mandal areas where 
the concentration of fluoride in drinking water is above 4.1 ppm 
was obtained. Five mandals of these highly endemic fluoride 
areas were selected by simple random sampling strategy, i.e., 
(1) Yellareddygudem (Narketpally mandal), (2) Gundlepally 
(Nalgonda mandal), (3) Jangareddy gudem (Thipparthy mandal), (4) 
Kothularam (Munugodu mandal), and (5) Bangarigadda (chandur 
mandal). Schools from these selected areas were again selected by 
the lottery method of simple random sampling technique. A letter 
of permission to examine the school children was given to the head 
of the schools and permission was obtained. Written informed 
consent was obtained from the parents or guardians. The children 
between the age group of 5 years and 10 years and whose parent 
or guardian agreeing to participate in the study were included. 
The medically comprised children, parent or guardian not willing 
to participate, and children with uncooperative behavior were 
excluded from the study.

The early loss was classified according to the chronological age 
table of an eruption of the permanent teeth proposed by Kronfeld11 
and decreasing 12 months as proposed by Cardoso et al.2 The study 
population included 1,124 (562 boys and 562 girls) school children 
between the age group of 5 years and 10 years in Nalgonda district. 
Children were made to sit in an upright position using a wall as 
the headrest and dental examination was carried out. Intraoral 
examination was performed by a single calibrated examiner under 
adequate natural light using a mouth mirror and probe and the survey 
form was filled by a trained dentist. All the relevant data including age, 
sex, and general health were recorded through individual interviews 
conducted by a researcher on the day of the dental check-up. Data 
on carious teeth and missing teeth were collected using DMFT/def 
index using WHO criteria 1997. Intraoral photographs of missing 
teeth were taken. After completion of screening in each school, 
oral hygiene instructions were given, and brushing technique was 
demonstrated to the children. The acquired data were tabulated and 
then subjected to statistical analysis.

Re s u lts​
In this present study, 1,124 school children were included and 
premature loss of primary molars was found in 88 children with 
154 primary teeth missing (7.82%) and boys (5.33%) had a higher 
prevalence of premature loss when compared with the girls (2.4%) 
(Table 1). The most commonly lost tooth was the primary first molar 
(58.4%) followed by the primary second molar (41.5%). Of the four 
primary molars, 84 (mandibular right first molar) with 18.1% found to 
be most frequently prematurely lost tooth followed by 64 (maxillary 
left first primary molar) with 16.8% (Table 2). Children with an early 
loss in the only mandibular arch (48%) are more prevalent followed 
by early loss only in a maxillary arch (35.7%) and both the arches 
(16.2%) (Table 3). Precocious loss of primary teeth was higher in the 
right side of the dental arch (51%) when compared with the left 
side of the arch (49%). The prevalence of premature loss of primary 
teeth was higher in the 7–8-year age group followed by 8–9-year 
age group children (Table 4).

When the prevalence of caries in the study population was 
assessed, it was found in the 326 children (29%) of the sample, 
with boys (17.97%) had a higher prevalence of caries compared 
with girls (11.03%). The most frequent caries-affected tooth in the 
study population was 85 (lower right second molar) followed by 75 

(lower left second molar). The prevalence of caries was higher in the 
7–8-year age group followed by the 8–9-year age group of children.

Di s c u s s i o n​
Pedodontists have traditionally accepted active supervision of the 
developing dentition as a major responsibility. Management of 
space problems associated with the transitional stages from primary 
to permanent dentition is a routine component of pedodontic 
practice.12

The prevalence of the early loss of primary teeth in the present 
study might be because many practitioners elect to extract primary 
teeth than trying to salvage them.9 It might also be because parents 
do not care about primary teeth as they have an idea that primary 
teeth will be replaced with permanent teeth.2 In the present 
study, the prevalence of early loss of primary teeth was found in 
88 children with a percentage of 7.82% which is comparatively 
lower to other studies conducted in non-fluoride areas, which can 
be attributed to anti-cariogenic action of fluoride in the Nalgonda 
district, an endemic fluorosis area.13–15

In our study, boys had a higher prevalence of premature loss of 
primary teeth compared with girls and these results are similar to 
studies conducted earlier.13–15 Mahejabeen et al. in their study have 
quoted that the increased dmft scores in boys could be attributed to 
diet, geographic location, and cultural differences seen in the Indian 

Table 1: Distribution of schoolchildren with the early loss of primary 
teeth according to gender

Gender

Children 
with tooth 
loss (%)

Children 
without 
tooth loss 
(%) Total

Prevalence 
(%)

Male 60 (5.33)   502 (44.6)   562 10.6
Female 28 (2.49)   532 (47.3)   562   4.9
Total 88 (7.82) 1,034 (91.9) 1,124

Table 2: Distribution of premature loss primary teeth according to 
gender

Tooth Boys Girls Prevalence
54 8 6   14 (9)
55 12 2   14 (9)
64 22 4   26 (16.8)
65 12 4   16 (10.3)
74 10 12   22 (14.2)
75 10 2   12 (7.7)
84 20 8   28 (18.1)
85 14 8   22 (14.2)
Total 108 46 154 (100)

Table 3: Prevalence of early loss of primary teeth according to the arches

Arches
Children with teeth 
loss Percentage 

Maxilla   55   35.8
Mandible   74   48
Both   25   16.2
Total 154 100
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society, where boys are given priority.16 However, contrast results 
were seen in studies conducted by Murshid et al.4 and Lopez-Gomez 
et al.17 in which both genders were equally susceptible to caries.

The tooth most commonly affected by early loss in the present 
study was 84 followed by 64 and these results were similar to the 
study conducted by Ahamed et al.,13 Reddy et al.,14 Jayachandar et 
al.15 in which they concluded that 84 was most commonly affected 
by early loss but results contrasted to study conducted by Murshid 
et al.,4 Leite-Cavalcanti et al.18 in which 85 was most commonly 
missing teeth. In the present study, more prevalence of caries 
was seen in primary second molars (85 followed by 75) but the 
early loss was seen in primary first molars compared with primary 
second molars. This was similar to the findings of Alamoudi.1 The 
reason for this might be due to the difference in the chronological 
age between the first and second primary molars, where the first 
primary molar erupted before the second primary molar and 
therefore it had been present in the oral environment for a longer 
period than the second primary molar. It also might be from a 
clinical point of view; while many clinicians would endeavor to 
restore a grossly carious second primary molar to maintain space, 
especially before the eruption of the first permanent molars, the 
first primary molars were usually extracted in such cases as the 
success rate of endodontics, which was the alternative treatment, 
was considerably lower.1

In the present study, more number of teeth were lost in the 
mandibular arch (48%) when compared with the maxillary arch 
(35.7%). These findings were similar to that of the findings of 
Alessandro Leite-Cavalcanti et al.18 and Kelner et al.19 The greater 
loss of primary molars in the mandibular arch might be due to 
food packing potential and greater plaque accumulation in the 
mandibular posterior region in contrast to the relative abundance 
of saliva and its anti-carious effect to maxillary molar teeth.9 
Precocious loss of primary teeth was higher in the right side of 
the dental arch when compared with the left side of the arch. 
This could be because greater attention is paid to the left sides 
of both jaws during oral prophylactic procedures and masticatory 
processes as most people are right-handed. In our study, it was 
found that premature loss of primary teeth was more in the age 
group of 7–8 years, however, contrast results were seen in a 
study conducted by Murshid et al.,4 Ahamed et al.,13 and Leite-
Cavalcanti et al.18

Fluoroapatite which is formed through the ionic exchange 
between the enamel surface and the fluoride is more resistant to 
dissolution in acids than hydroxyapatite crystals of enamel. This 
anti-cariogenic action of fluoride might be the reason for a lower 
percentage of early loss of primary molars in this endemic fluoride 
area. Although these children had a low prevalence of early loss 
of primary teeth, this early loss may be attributed to parent’s lack 
of knowledge regarding the chronology of exfoliation of primary 
teeth and their successor permanent teeth eruption, which leads to 
loss of arch length and crowding. After completion of screening in 

each school, the parents were counseled regarding the chronology 
of permanent teeth and the consequences of early loss of primary 
teeth.

Co n c lu s i o n​
The prevalence of early loss of primary teeth was comparatively 
less in fluoride area due to its anti-carcinogenic property. Lack 
of awareness regarding the importance of primary teeth is a 
contributing factor for this early loss of primary teeth in this 
area, hence educational and preventive programs should be 
implemented which would further reduce premature loss of 
primary teeth.
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