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Chapter I 

INTRODUCTION 



Dental anthropology is a specialised f ie ld of Physical Anthropology 

under the broad discipl ine of anthropology which is concerned w i th the 

study of human teeth - one of the anatomical systems of man. 

The pr imary aim of undertaking research works in physical anthro­

pology and human population genetics has been to expound the nature of 

biological variat ions in d i f fe ren t human populations and the meaning of 

these dif ferences in the understanding of the ongoing evolut ionary process. 

The systems used have been varying f rom t ime to t ime, and among the 

other systems regularly studied in this context , human dent i t ion is of special 

interest and occupies impor tant place. The special interest evinced on 

dent i t ion may be due to i ts diachronic capabi l i ty , to know about our species 

and racial origins, ease of d i rect comparison w i th l iv ing and also past 

populations fac i l i t a t ing of a much greater t ime depth in micro and macro 

evolut ionary investigations and number of synchronic purposes. Teeth 

being the hardest and most durable materials of al l parts of the body due 

to the presence of enamel and dentine in them preserve welJ and hence 

account for a large proport ion of the human and pre-human fossil remains 

available for study. The environment has l imi ted inf luence on the teeth 

which arc highly genetic in nature as revealed by many a study postulating 

modes of inheri tance for d i f fe ren t dental t ra i ts (Kraus, 1951; Turner, 1967). 

They are the least biased to subject iv i ty unl ike other anthroposcopic t ra i ts 

regularly studied and hence great ly help in the comparison and c lassi f icat ion 

of popultions as other biogenetic markers l ike blood groups, red cel l enzymes, 



dermatoglyphics, etc. do. The d i f fe rent dental aspects of study which 

a t t rac t the a t ten t ion of hunnan biologists are crown morphology, metr ics, 

heal th, evolut ion, g rowth , genetics, usage, forensic and ethnographic t rea t ­

ment, all of which can be used as research tools and areas of academic 

studies. 

It is well known that a series of variables such as sex, race, here­

di ty,socio-economic level , and some aspects of the in t rauter ine and postnatal 

environment influence the sequence and t iming of tooth emergence. The 

ever met easing volume of reports on the t ime of tooth emergence for 

human, prunate, and mammalian groups is broadening our knowledge of 

the diversity in the t iming of appearance of teeth in the oral cav i ty . The 

in format ion is valuable in assessing the diversity seen between populations. 

The dental status of an individual at a part icular age, especially in the 

younger age groups, provides an index of physiological matur i ty for the 

chi ldren. The chronology of tooth emergence has of ten been used in the 

rncdico-lcgal cases for the est imat ion of age. 

Dent i t ion is one of the most impor tant anatomical systems of 

the human body. There are def in i te genetic factors that inf luence the 

ent i re dent i t ion , those that a f fec t only cer ta in groups of tee th , and those 

that act on single tooth. The large genetic component and high her i tab i l i ty 

of dent i t ion have been demonstrated by a number of genetic studies which 

fac i l i t a ted the postuiat ion of the modes of inheri tance for various dental 



t ra i ts . 

Dental age like skeletal age and secondary sex character age is 

useful for the assessment of biological age, the signif icance of which has 

been great ly recognised in the diagnosis and treatnnent of chi ldren wi th 

growth disturbances. It can be est imated f rom data on tooth erupt ion 

in such a situations where i t is highly d i f f i cu l t to est imate the chronological 

age on the basis of h istor ical events. A proper est imat ion of dental age 

can be accomplished only by reference to standards established on the 

populat ion, of which the subject is a member, l iv ing in same environmental 

condit ions. 

It has to be admit ted that teeth are not only good indicators of 

age of the juvenile fossil ancestors of man but they also help in quick 

and easy iden t i f i ca t ion of skeletal remains, cadavers, or amnesia v ic t ims. 

The standards obtained f rom the studies on tooth erupt ion pat tern are 

quite useful to the orthodontist in proper and planned scheduling of matu­

ra t ion in comparison to other populations, and to forensic anthropologist 

as a c r i te r ion of age. 

The age and order of erupt ion of deciduous and permanent teeth 

show as much marked var ia t ion between one individual and the other as 

among the d i f fe ren t racial groups w i th in same region. If a larger sample 

is studied possibly f rom a racial group, one can establish either a t rend. 



a constant, or a d is t r ibut ion w i th in that sample of suf f ic ient re l iab i l i ty 

just to just i fy the appl icat ion to that group as a whole so that i t could 

be distinguished f rom other populations. 

History and Evolution of Subject 

Study of dental anthropology began in the eighties of the 18th 

century when investigations on physical anthropology centered mainly round 

the analysis of the morphology of skeletons and teeth , though as a subject 

of academic research, i ts importance was not recognised unt i l 1900. The 

root of the dental anthropology lay in the seventies of the 19th century 

as shown by a number of invest igat ions, when the subject got i ts break­

through for the f i rs t t ime. 

The analysis of dent i t ion has been long considered an important 

aspect of anthropological research on the biology of ext inct and extant 

populations. In 1927, Krogman published the f i rs t comprehensive review 

of research on pr imate dent i t ion. This 100 page t reat ise, comprising an 

ent i re issue of the Journal of Dental Research, should be considered a 

cornerstone in the f ie ld . It is obvious that to Krogman (1927), dental 

anthropology included the study of dental g rowth , theories on dental or ig in, 

pr imate dent i t ion and populat ion var iat ion. 

Fol lowing Krogman's work, research on detal anthropology pro l i ­

ferated in numerous anthropological and dental research journals. In addi t ion. 



there were a number of special journal issues, dissertations, monographs, 

and books developed to this subject (e.g., Moorrees, 1957; Brothwel l , 1963; 

Wolpoff, 1971; Kur ten, 1982; Reddy, 1983). In the Amer ican Journal of 

Physical Anthropology alone, annual report of the edi tor ia l notes that 

dental papers comprised about 1 1 % oi the to ta l manuscripts submitted 

in 1985 and 1986. This is not a new t rend, but rather a cont inuat ion of 

interest thai has existed since the early days of the journal . 

While dental anthropology was very much alive on the individual 

research level, there was no organized forum in which to communicate 

wi th others in the f ie ld to fac i l i t a te the exchange of ideas. The Dental 

Anthropological Associat ion (DAA) was o f f i c ia l l y , created in 1986 during 

the American Association of Physical Anthropologists (AAPA) meeting 

in Albuquerque, New Mexico, and established the 'Dental Anthropology 

Newslet ter ' as its o f f i c ia l publications. Since its incept ion, the DAA has 

sponsored symposia and scient i f ic sessions where i t exempl i f ies the diversi ty 

in dental anthropology, including interest in recent and archaeological 

populations as well as var iat ion in methodological approaches and scient i f ic 

results. 

Dental Eruption 

The process by which the crown of the developing tooth passes 

through its interrosseous surroundings and is maintained in normal occlusion 



wi th in the oral cavi ty is known as tooth erupt ion. Tooth erupt ion is gene­

ral ly defined as the tinne when any apart of the crown of the tooth has 

emerged through the gingival surface. In the words of Rainbow (1973), 

"... dental maturat ion is a cont inuum, comparable to skeletal maturat ion. 

One may calculate dental ages through the ent i re growth period, f rom 

foetal l i fe to adolescence, by assessing stages of tooth fo rmat ion , crown 

ca lc i f i ca t ion , root development and erupt ion status f rom appropriate roet -

genograms (oblique )aw views or pantomograms) and comparing the develop­

mental status of each tooth w i th appropriate norms". 

The age and order of erupt ion of deciduous and permanent teeth 

show as much marked var iat ion between one individual and the other as 

among the d i f fe ren t racial groups w i th in the same region or outside. As 

such Hel lman (1923), six decades ago, remarked: "The arr iva l of a comet 

which makes its appearance once in many years, can be accurately ca lcu­

lated to a small f rac t ion in t ime, but notwithstanding the inestimably 

greater frequency wi th which the event of erupt ion occurs, the appearance 

of a tooth defines accurate forecast" , which is perhaps valid even today. 

Therefore, one can establish a trend or a constant i f a larger sample is 

studied possibly f rom a racial group. 

Unlike in permanent teeth erupt ion t imes there is no signi f icant 

d i f ference in the erupt ion t imes of deciduous teeth in chi ldren of same 

physical health in many ethnic groups as wel l as between males and females. 



though the role of genetic factors has been shown by tw in studies. 

A f t e r the crown and part of the root are fo rmed, the tooth pene­

t rates the mucous membrane and makes i ts entry in to the mouth. Further 

fo rmat ion of root is supposed to be an act ive fac tor in pushing the crown 

toward i ts f ina l posit ion in the mouth. Erupt ion of the tooth is said to 

be completed when most of the crown is in evidence and when i t has made 

contact w i th i ts antagonists in the opposing jaw. Erupt ion may and usually 

does continue af ter th is; i.e. more of the crown may become exposed and 

the tooth may move far ther occlusally to accomodate itsfelf to new condi­

tions. 

The Deciduous Dentition 

Calc i f i ca t ion of the deciduous teeth begins about the four th month 

of the foeta l l i f e ; near the end of the six month, al l the deciduous teeth 

have begun to develop. Normal ly , at b i r th no teeth are visible in the mouth, 

occasionally, however, infants are born w i th erupted mandibular incisors. 

Such prematurely erupted teeth are usually lost soon af ter b i r th because 

of the incomplete development of the root at tachment (Wheeler, 1988). 

The deciduous mandibular centra l incisors appeared in the mouth 

at the age of approximately 6 months. They are fol lowed a month or 

so later by the maxi l lary central incisors. About two months elapse before 



the maxi l lary lateral incisors appear. The mandibular la tera l incisors usually 

emerge a l i t t l e ear l ier than maxi l lary laterals; in f ac t , to i l lus t ra te the 

variance in sequence in individuals, babies are, o f ten displaying four mandi­

bular incisors and no maxi l lary teeth at a l l . However, the general rule 

to be kept in mind is that individual mandibular teeth usually precede 

the maxi l lary teeth i n t h e process of erupt ion and the teeth in both jaws 

erupt in pairs, one r ight and one le f t . 

Man has two sets of tee th ; the f i rs t set of tee th is cal led pr imary 

set or milk teeth. These are 20 in number, i.e. 10 teeth in each jaw. 

The ca lc i f i ca t ion of these teeth starts when the embryo is 16 weeks old. 

The development of the teeth continue during the period or pregnancy; 

hence i t is impor tant that the mother has proper nut r i t ion in the fo rm 

of adequate amount of ca lc ium, v i tamin D, phosphorus, etc . for the fo rma­

t ion of healthy teeth and good jaws. The milk teeth star t appearing in 

the mouth of the baby approximately by the age of six months and are 

complete by two and half to three years of age. 

The usual order of appearance of the deciduous teeth in the mouth 

is as fol lows : 

1. Central incisors 

2. Latera l incisors 

3. First molars 

^. Canines 

3. Second molars 



A common impression, which is st i l l widespread, is that the dec i ­

duous teeth are not to be taken seriously, since they w i l l be lost at an 

early age in the process of making way for the permanent teeth . A l l 

the deciduous teeth may be in use f r om the age of 2 unt i l the age of 5 

years, or 7 years in some cases. Some of the deciduous teeth are in use 

f rom 6 months unt i l 12 years of age, or 1 i-^ years in a l l . The actual 

s i tuat ion is, that these teeth are in use, contr ibut ing to the health and 

wel l -being of the indiv idual , during the f i rs t years of greatest develop­

ment, physically and mental ly. » 

The premature loss of pr imary tee th , re tent ion of pr imary tee th , 

congenital absence of teeth , dental anomalies, and insuf f ic ient space are 

considered impor tant factors in the in i t ia t ion and development of an abnor­

mal occlusion. The premature loss of pr imary teeth f r om dental neglect 

is l ikely to cause a loss of arch length w i th a consequent tendency for 

crowding of the permanent dent i t ion . 

The Permanent Dentition 

The permanent set of teeth which are 32 in number are larger 

in size and continue to funct ion throughout the l i fe span of an individual 

if well cared. These teeth star t erupt ion, general ly, f r o m the age of 5~ 

to 6 years and have fu l ly erupted and come in to occlusion by the age of 

21 years or so. Al l the deciduous tec ih are replaced by the permanent 
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teeth during the age of 6 to 12 years. The care of deciduous teeth is 

equally impor tant as care of, the permanent teeth because they not only 

funct ion in the early childhood but they also act as guides to permanent 

(development) successors as wel l as help in proper development of the 

jaws. The diseases which a f fec t the deciduous teeth could also be passed 

on to the permanent tee th . 

The t rans i t ion to the permanent dent i t ion begins w i th the emergence 

and erupt ion of the f i r s t permanent molars, shedding of the deciduous 

incisors, and emergence and erupt ion of the permanent incisors. A f te r 

the shedding of the deciduous canines and molars, emergence and erupt ion 

of the permanent canines and premolars, and emergence and erupt ion of 

the second permanent dent i t ion is completed except for the th i rd molars. 

This process requires about 20 years to complete. The permanent or succe-

daneous teeth replace the exfo l ia ted deciduous teeth in a sequence of 

erupt ion that exhibi t great var ie ty . The number of teeth in adults, including 

th i rd molars when present, is 32. 

The permanent dental formula in humans is : 

2 1 2 3 
I - J - C - j - P ^ M ^ = 16 

Premolars have now been added to the fo rmula , two maxi l lary and two 

mandibular. 
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In a clinical notation system for the permanent dentition, the maxil­

lary teeth are numbered from 1 to 16, beginning with the right third molar. 

Beginning with the mandibular left third molar, the teeth are number 17 

through 32. Thus, the right maxillary first molar is designated as 3, the 

Maxillary left central incisor as 9, and the mandibular right first molar 

ab 30. The ciiiirc dentition is designated by the notation : 

I 2 3 U 5 6 7 2, 

32 31 30 29 28 27 26 25 

9 

2if 

10 11 12 13 14 15 16 

23 22 21 20 19 18 17 

The usual order in which the permanent teeth appear is as follows: 

1. First molars 

2. Mandibular Central and Lateral Incisors 

3. Maxillary Central incisors 

4. Maxillary Lateral Incisors 

'j. M,iiiilil)iil,ii ( anmcs 

6. First Premolars 

7. Sc( oiul I'l f i n o l a i s 

8. Maxillary Canines 

9. Second Molars 

10. Third Molars. 

It has been suggested that a cer tain sequence or eruption of the teeth 
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is considered to be favourable to the development of a normal occlusion. 

Oral Pathology 

Dental caries or tooth decay and pyorrhea or periodontal diseases 

are the commonest diseases of the mouth. The former being the disease 

of the tooth proper and the la t ter that of the supporting structures of 

the tooth. Both these disease have a f f l i c ted not only the human races 

all the world over since pre-histor ic t imes up-to-date but also the non-

human pr imates and lower animals. 

Dental Caries 

Dental caries is a pathological condi t ion of the teeth result ing in 

the deca lc i f ica t ion of the dentine or enamel and the d is integrat ion of 

the remaining organic mater ia l o f ten leading to the loss of the teeth and 

occurs in association wi th other condit ions such as periodontal disease, 

which causes recession of the alveolar bone result ing in loosening of the 

teeth and their subsequent loss; dental abcess, which is a cavi ty of pus 

w i th in the alveolus near the root apex; dental enamel hypoplasia, which 

is a developmental enamel defect in the deciduous and permanent teeth 

seen as transerverse lines, pi ts, and grooves on the enamel surface; ante-

mortem or tooth loss; and a t t r i t i on , which is the gradual wearing away 

of the hard parts o l the teeth . 
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The IDF (Internat ional Dental Federation) Commission on Classi­

f i ca t i on and Stat ist ics for Oral Conditions (COSTOC) in i ts recommenda­

t ion to the World Health Organisation, on the c lassi f icat ion of epidemiologic 

studies of dental caries and def in i t ions of related terms (1975), defined 

dental caries "as a local ised, pathologic process of bacter ia l or ig in, that 

results in the dcminera l izat ion of the hard tooth structures and progression 

•ko cav i ta t ion . Caries, being a disease process, starts w i th a microscopic 

lesion and eventually progresses in to a macroscopic cav i ty . The term 'canes' 

designates 'decay of animal t issue'. Hence, i t is necessary to specify tooth 

decay as dental canes ...". It is characterised by the molecular decay 

of bone softening the enamel and dentine in which i t becomes thin and 

dark and usually breaks down wi th the fo rmat ion of pus. It is generally 

held that there are micro-organisms of the type Lactobaci l lus Acidophilus 

odontolyct icus in the mouth which are canogenic in nature and produce 

acids by act ing on food debris lodging around the tee th . These acids largely 

dissolve the hard tissues of the teeth leading to caries. There are d i f fe rent 

theories for explaining the etiology of dental caries. German scientists 

named Leber and Rottenst em in 1867, and Underwood and Mil ls in 1881, 

propounded the Acidogenic theory based on the experiments conducted 

on animals. Experiments conf i rmed this fac t , because the existence of 

micro-organisms in man's mouth is necessary to ensure the physiological 

funct ions in the body, although i t is st i l l unknown which type of micro-
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organism or virus is responsible for the disease as many kinds of them 

produce acids under varying circumstances ranging f rom neglect of oral 

hygiene to sugar containing food debris. Mi l ler (1883) through his classic 

work made the explanation of the etiology of dental caries widely accep­

table which according to h im, was known as "Chemico-parasi t ic theory". 

There are other theories too such as the Proteolyt ic theory of Boedecker 

and Got t l ieb , and also the Proteolysis-Chelat ion theory of Isenberg, Mar t in , 

Shatz and others put fo r th in 19505 on the etiology and pathogenesis of 

caries, which did not convince the sc ient i f ic wor ld. 

James (1979) lists a number of contr ibutory factors causing tooth 

decay which he divides in to two broad categories namely in t ra-ora l and 

extra-ora l causes. Included in the in t ra-ora l causes are the dental plaque 

consisting of food and bacter ia in a creamish f i l m st icking to the teeth ; 

anatomy of the tooth - shape, fo rm and st ructure; posit ion of the teeth; 

dental appliances and restorat ion; and lack of salivary f low. The extra-ora l 

causes arc heredi tary; high sugar intake, nutr i tonal def ic iency in ca lc ium, 

phosphorus, f lur ides, vi tamins A, C and D and proteins, soft foods, and 

bot t le feeding. Leus (1981), however, reduces them only to four to f ive 

wel l known factors which cause dental caries; low f luor ide levels in dr inking 

water , food products containing large quant i t ivcs of sugar, bad childhood 

health in general, inadequate quant i t i tes of saliva and disturbance of i ts 

opt imal composit ion. Heredi tary predisposit ion of dental tissue to caries 
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appears to be another fac tor . The most impor tant factors that contr ibute 

to the disease are consumption of food products w i th increased quanti t ies 

of sugar and f luor ide- lacking drinking water . When the disease acquires 

a high degree of sever i ty, the af fected individual finds i t d i f f i cu l t to eat 

and swallow and at tirnes result ing in speech problems and fever. 

First of a l l , there is a loss of polish and transiucency of the tooth 

surface, i.e. i t changes the colour f rom whi te to brown or black. The 

area becomes soft and porous and the food starts get t ing lodged in to i t . 

The person becomes sensitive to cold and hot drinks and sweet and sour 

things. It gives mild to severe toothache depending upon the nearness 

and involvement of the pulp. The tooth becomes tender and is not able 

to chew food wi th i t . In Sushruta Samhita the symptoms are described 

thus: "The tooth becomes loose and perforated by black holes accompanied 

by a copious f low of saliva. The appearances of an extremely dif fused 

smell w i th a sudden aggrat ion of the accompanying pain wi thout any appa­

rent cause IS also one of i ts specif ic features". Once the pulp is involved, 

It becomes a passage for the oral micro-organisms to t ravel in to the bone, 

smell ing appears into that area and other compl icat ions of in f lammat ion 

fo l low. 

Caries of the teeth could be acute or rampant when the susceptibi l i ty 

IS very high. Almost all surfaces are a f fec ted . Even the very immune 

areas, viz. the cerv ical and proximal surfaces of mandibular incisors are 
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involved. The other type is chronic or slow growing. It may involve one 

tooth or a group of teeth at the same t ime. There is another type called 

arrested, where fur ther progress of caries does not take place because 

the area had become sel f-c lean sample and setondary dentin has formed. 

It has been labelled as a disease of the Western countr ies but this 

is not t rue. It is very much prevalent in our country. D i f fe rent surveys 

conducted in this country reveal that the incidence is on the increase in 

the developing countr ies. More and more chi ldren are af fected by i t . 

It is second important disease next to pyorrhea for loss of teeth in Indians. 

Tylor and Marshal Day observed in 1939 a low incidence of caries in Kangra 

Valley. Marshal Day and Tandon (19'fO) f rom another group of chi ldren 

in Punjab recorded that caries was much less than in Amer ican chi ldren. 

Shourie (19^*1) made a comprehensive survey of chi ldren f rom various 

parts of India. He reported that i4^.5% of chi ldren were f ree f r om caries 

which was considered to be much higher than that recorded in chi ldren 

in England and U.S.A. The incidence of caries in deciduous teeth was 

higher in gir ls than in boys. Urban chi ldren in all age groups showed more 

caries' than the rural chi ldren. Thereafter, a number of surveys carr ied 

out by Vacher (1952), Mangi and Jal i l i (1961) showed the caries incidence 

to be on the increase. 

Periodontal Diseases 

Periodontal disease is the most common oral health problem of man 
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and also a major problem in modern dental pract ice. Paleopathological 

studies indicate that man has been subject to periodontal disease since 

prehistoric t imes, and our earl iest histor ical records reveal an awareness 

of periodontal disease and the need for t reat ing i t . 

Periodontal disease was the commonest of aJl diseases of which there 

was evidence in the embalmed bodies of the Egyptians of 4000 years ago. 

Oral hygiene was practised by the Sumerians of 3000 B.C., and elaborately 

decorated golden toothpicks found in the excavations at Ur in Mesopotamia 

suggest an interest in cleanliness of the mouth. In the oldest known Chinese 

medical work, w r i t t e n about 2500 B.C. by Hwang F i , oral disease is divided 

into three types, as fol lows : 1) Fong Ya, or in f lammatory condit ions; 

2) Ya Kon, or diseases of the soft investing tissues of the tee th ; 3) Chong 

Ya, or dental canes. Gingival in f lammat ions, periodontal abscesses, and 

gingival ulcerations are described in accurate de ta i l . One gingival condi t ion 

is described as fol lows: "The gingivae are pale or v iolet red, hard and 

lumpy, sometimes bleeding; the toothache is continuous". Herbal remedies, 

"Zn-h ine- tong" , are mentioned for the t reatment for these condit ions. 

The Chinese were among the earl iest people to use the "chew st ick" as 

a toothpick and toothbrush to clean to the teeth and massage the gingival 

tissues. 

Among the ancient Greeks, Hippocrates of Cos (if60-335 B.C.) was 

the father of modern medicine, the f i rs t to ins t i tu te a systematic exami-
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nat ion of the patients pulse, temperature, respirat ion, excreta, sputum, 

and pains. He discussed the funct ion and erupt ion of the teeth and also 

the etiology of periodontal disease. 

Among the Romans, Aulus Cornelius Celsus ( f i rs t century A.D.) 

re ferred to diseases which a f fec t the soft parts of the mouth and their 

t reatment as fol lows : "If the gums separate f rom the tee th , i t is benef i ­

c ia l to chew unripe pears and apples and keep their juices in the mouth". 

He described looseness of the teeth caused by the weakness of their roots 

or by f lacc id i ty of the gums and noted that in these cases i t is necessary 

to touch the gums l ight ly w i th a red hot i ron and then smear them wi th 

honey. The Romans were very interested in oral hygiene. 

Rhazes (850-923), an Arabian of the Middle Ages, recommended opium, 

oi l of roses, and honey in the t reatment of periodontal disease. To streng­

then loosened teeth he recommended astr ingent mouth washes and dent i ­

f r i ce powders. He described a procedure of scar i f i ca t ion of the gingiva, 

and strong cou tc r i rn tan ts in the t reatment of disease of the gums. 

In the f i f teen th century, Valescus of Montpel l ier (1382-1^17) stated 

that in order to t reat disease of the gums, ta r ta r must be removed l i t t l e 

by l i t t l e either w i th i ron instruments or w i th dent i f r ices. In the four teenth 

century and f i f teen th centuries references is also made to whi te wine, 

roasted salt, and aromat ic substances as adjuncts in periodontal therapy. 
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With the beginning of the eighteenth century dentistry developed 

the early signs of scientific curiosity which were the precursors of present 

day research disciplines. 

Pierre Fauchard (1678-1761), the father of modern dentistry, in the 

first and second editions of his epochal t rea t ise "Le Chirurgien Dentiste" 

discussed many aspects of the subject of periodontology. He described 

chronic periodontal disease as a "kind of scurvy" which at tacked the gums, 

the alveoli, and the teeth . 

With the beginning of twentieth century there developed a prolific 

group of clinicians and scientists throughout the world with a major interest 

in the periodontal field. 

The periodontium is the investing and supporting tissues of the tooth, 

and consists of the periodontal ligament, the gingiva, cementum, and alveo­

lar bone. The cementum is considered a part of the periodontium because, 

with the bone, it serves as the support for the fibers of the periodontal 

ligament. The periodontium is subject to morphologic functional variations 

as well as changes with age. 

Pyorrhea or periodontal disease unlike dental caries is the disease 

of the periodontium or the supporting structures of the teeth namely the 

gum, alveolar bone, periodical membrane and cementum. Inflammation 

and dystrophy are the two ways by which the disease of the periodontium 
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occurs. In f lammat ion of the gums or gingiva results in gingiv i t is manifested 

as change in colour, enlargement, bleeding, puff iness, f r i ab i l i t y , u lcerat ion 

or sloughing. Gingiv i t is is the f i rs t stage of the periodontal disease when 

the gums are a f fec ted . Accumulat ion of tar tar (calculus), the scaly yel low­

ish or brownish hard chalk- l ike substance that forms at the gums around 

the teeth , is the most common cause of the g ingiv i t is , others being the 

bacter ia l in fec t ion , acute necrot iz ing u lcerat ive gingiv i t ies, mouth-breathing 

habit , axis and contour of the teeth , fau l ty dental f i l l ings, presence of 

food part ic les between the teeth , abrasions, cuts, f ingernai l and fishbone 

injuries, puberty and pregnancy periods, skin diseases, syphil is, tuberculosis, 

leukemia or blood cancer, v i tamin C def ic iency etc. Periodontal disease 

or periodont i t is is the extension of g ingiv i t is when in f lammatory condit ions 

spread to deeper structures leading to character ized by degenerative factors 

a f fec t the gums and periodontium result ing in the fa l l of cer ta in tee th . 

Thus periodontal disease, which is also widespread a disease as dental 

caries, leads to tooth loss, bad smel l , tooth spacing, deter iorat ion in the 

general bodily heal th, e tc . 

The term periodontal disease has received d i f fe rent meanings and 

is used rather ambiguously. It is used in a general sense to encompass 

all diseases of the periodont ium in much the same way as are terms such 

as l iver disease and kidney disease. It may be considered synonymous 

w i th penodontopathia, although this term is not in current use. 



21 

Periodontal diseases may be of different types. The most common 

by far is also called periodontal disease; in old text-books and papers it 

was called pyorrhea, periodontoclasia, periclasia, e tc . This disease is ini­

tiated by plaque accumulation in the gingivo-dental area and is basically 

inflammatory in character . Initially it is confined to the gingiva and is 

termed gingival disease, later supporting structures become involved and 

the disease receives the name of periodontal disease. The term chronic 

destructive periodontal disease, v^hich very accurately describes the condi­

tion, was used. 

Periodontal 
disease 

(Synonym not 
currently used: 
periodontopathia) 

Periodontal 
disease 

Other disease 
of the 

periodontium 

Chronic destructive 
periodontal disease 

Gingival disease 

Periodontitis 

Trauma from 
occlusion 

Periodontal 
atrophy 

The above classification il lustrates the different meanings currently 

assigned to the term periodontal disease. 

The terminal effect of periodontal disease observed in adults have 

iheir inception earlier in life. Gingival disease in childhood may progress 

to jeopardize the periodontium of the adult. The increasing awareness 

of the prevalence of gingival and periodontal disease in children, coupled 
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wi th the need for more in fo rmat ion regaiding the early stages of periodontal 

dibcdbc, have focused a t ten t ion upon the periodontium in childhood. 

Ging iv i t is , in f lammat ion of the gingiva, is the most common form 

of gingival disease. in f lammat ion is almost always present in all forms 

of gingival disease because of the bacter ia l plaque, which cause in f l am­

mation and i r r i ta t iona l factors that favour i ts accumulat ion and are very 

o f ten present in the gingival environment. The in f lammat ion caused by 

dental plaque gives rise to associated degenerative, necrotic and pro l i -

ferauvc changes in the gingival tissues. 

The role of in f lammat ion in individual cases of g ingiv i t is varies as 

fol lows : 

i) In l lammat ion may be the Primary and only pathologic change. 

This IS by far the most prevalent type of gingival disease. 

i i) In f lammat ion may be a Secondary feature, super-imposed upon 

syblcinatiCdliy caused gingival disease. 

I l l ) In f lammat ion may be the prec ip i ta t ing factor responsible for 

c l in ica l changes in patients wi th systematic condit ions that of 

themselves do not produce c l in ica l ly detectable gingival disease. 

Gingiv i t is in pregnancy is an example. 

The most common type of gingival disease is the simple in f lammatory 
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involvc/nent caused by bacter ial plaque attached to the tooth surface. 

This type of g ingiv i t is , sometimes cal led Chronic marginal gingiv i t is or 

simple g ingiv i t is , may remain stationary for indef in i te periods of t ime 

or may proceed to destruct ion of the supporting structures (Periodonti t is). 



Chapter II 

REVIEW OF LITERATURE 



The published l i te ra ture shows that a major i ty of the investigations 

so far have been carr ied out only on the erupt ion of teeth in d i f ferent 

populations. For example, Steggarda and H i l l {\9^2) conducted study on 

the erupt ion t imes of teeth among the Whites, Negroes and Indians. The 

t ime of erupt ion of permanent teeth in Brit ish chi ldren was studied by 

Clements et^ aU (1953). Emergence of the permanent teeth in Pima Indian 

chi ldren was carr ied out by Dahlberg and Menegaz-Bock (1958). Eruption 

of permanent dent i t ion of southern Chinese chi ldren in Hongkong was under­

taken by Lee £ 1 aJ_' (1965), Houpt et_ a]_. (1967) had investigated the eruption 

t imes of permanent teeth in region of Ghana. Helm et^ ail_. (197^^) studied 

the tuning of permanent tooth emergence in Danish chi ldren. Brown (1978) 

conducted study on tooth emergence in Austral ian Aboriginals. Hassanali 

and Okhiainbo (1982) studied the ages of erupt ion of permanent teeth in 

Kenyan Afr icans and Asians. 

In India also most investigations have been concerned w i th erupt ion 

of teeth . Shourie (19^*6) conducted pioneering work on the south Indian 

boys and gir ls. Nanda and Chawla (1966) studied middle socio-economic 

class and school chi ldren in Lucknow. Tooth erupt ion among school going 

Punjabi boys and girls in Chandigarh has been studied by Saini (1972), Saxena 

(1972) and Kaul c^ aj_. (1975), and, among Punjabis of Patiala by Sidhu and 

Gupta (1973). A study on erupt ion t imes of permanent teeth in the poorer 

socio-economic class school chi ldren of Kulu valley in Himachal Pradesh 



25 

was carried out by Bhasin et^ ah (1977). Rami Reddy (1981, 1982a, 1982b) 

undertook dental studies on children of different caste groups of Gulbarga, 

Karnataka. The time of tooth emergence has been reported by Kaul and 

Prakash (1982) on 3ats of Haryana, on Bengalee boys and girls by Banerjee 

e^ ah (198^). Kaul and Pathak (1989) a t tempted the estimation of age 

from the total number of permanent teeth emerged in Punjabi children. 

Tliough there are reports on permanent tooth eruption among tribal 

children in India such as Gaddi Rajput males of Dhaula Dhar Range of 

Himalaya by Singh (1980), age and sequence of permanent tooth emergence 

among Khasis by Jaswal (1983). We do not find tribal community in general, 

and that of North-East Region of India in particular. 

A fair number of studies have been conducted on dental pathology 

on populations other than Indian. For example, Leigh (1925) undertook study 

on dental pathology of Eskimo. A study on the distribution of caries on 

different sites of the teeth in English children was conducted by Parfit t 

(1955). Takeuchi (1961) reported on epidemiological study on dental caries 

in Japanese children before, during and after World War II. Dental caries 

prevalence in school children of Baghdad province was studied by Baghdady 

et al. (1982). Diangelis and Rojas (1982) conducted study on the dental 

caries and periodontal disease in an Indo-Chinese refugee population where 

greater caries experience was noted in females and in the Vietnamee teen­

agers. The prediction of mean caries experience of samples of the Australian 
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population was reported by Spencer and Ekiaud (1982). 

Among Indian populations very few studies on dental caries have 

been reported in l i terature . Day et̂  ah (1950) studied the incidence of 

dental caries among the Punjabis. Rami Reddy £ t ah (1982) studied preva­

lence of dental caries among the Muslim of south-eastern Andhra Pradesh. 

Kunzru and Krishna Reddy (19SU) undertook a study on dental canes among 

the two caste groups of Chittoor district , Andhra Pradesh. 

Studies on periodontal diseases have conducted in a fair number 

on populations other than Indian. For example, Massler £t^ ah. (1950) reported 

the occurrence of gingivitis in sub-urban Chicago School Children. A study 

on the epidemiology of chronic periodontal disease in Western Nigerian 

children wa^lindertaken by Sheihem (1968). An observation on dental health 

of young Vietnamee immigrants was made by Riordan et^ aL (1981). 

Among Indian populations few studies on periodontal disease have 

been reported in l i terature , Ramfjord (1961) observed the periodontal s tatus 

of 11 to 17 year old boys in Bombay. A study on prevalence of periodontal 

disease and dental c a n e s among the school going children in Calcut ta was 

undertaken by Dutta (1965). 



Chapter III 

MATERIAL AND METHOD 
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Wcbt Siang IS one of the d is t r ic ts of Arunachal Pradesh. It has a 

to ta l area of 12,006 sq. km. and is located roughly between 93°09' to 

95°35'E longitudes and 27°27' to 29°20'N la t i tude. The nninimum al t i tude 

of the d is t r ic t is 100 m asl in Likabali and the nnaximum is 1,890 m asl 

in Mcchuka, and Along is at 198 m asl. In the north the boundary touches 

China (Tibet) , in the south i t touches the boundary of Assam, in the east. 

Cast Siang d is t r ic t and in the west i ts boundary touches Upper Subansiri 

and Lower Subansiri d is t r ic ts o-O '6noio<<y\ KIT, T ^ I ^ . ' L . 

The d is t r ic t forms part of eastern Himalaya hence i t is highly moun­

tainous. The d is t r i c t may be divided in to two types of physiographic zones, 

VIZ., the Great Himalayan type in the north and lower Himalayan type 

in the south. The junct ion of the Siyum r iver wi th the Siang r iver forms 

a rough division between the above two zones. The country to the r ight 

of the West Siang d is t r ic t is less h i l ly . On the north there are high moun­

tains and the whole area consists of a series of spurs of these mountains 

thrown out at r ight angles. On the east of the d is t r ic t there are subsidiary 

ranges running east and west throwing spures in a southernly d i rec t ion. 

The 'outer ranges' south of the division gradually merge into ranges running 

f rom north-east to south-west and thus fo rm a wall shutt ing off the valley 

of Assam f rom view. Except in the extreme north and east, the hil ls 

generally have moderate heights and gently fal ls lending themselves to 

rewarding hi l l cu l t i va t ion . The f lora and fauna are equally varied and 

r ich in nature. 
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Owing to the rapid changes in topography the climatic conditions 

tend to change within short distances from south to north. There is a 

contract in temperature and rainfall between sheltered valleys, foothills 

and mountain tops. The Siang Valley as it opens out towards the Assam 

plains, gets lieavy rainfall. The South West Monsoon is the chief rainfall 

season. June and 3uly are the wet tes t months. 

Snowfall is experienced in the Upper Siang Valley at a height of 

^^,300 meters and above. Temperature varies considerably from place to 

place depending on elevation. 

Vegetation throughout the West Siang district is complex with consi­

derable variation in the composition of the different plant communities. 

In general, there is a close relationship between vegetation complexes 

and soil type although rainfall, drainage, slope, aspect and alt i tude all 

may be determining factors in cer tain cases. 

As in other parts of Arunachai Pradesh, the vegetation in West Siang 

district ranges from tropical evergreen in the foothills, to tempera te ever­

green in the middle and coniferous and Alpine at higher al t i tude. The 

tropical rain forests are the typical three storied forest, containing either 

a few species or one of two peredominating species in the upper canopy. 

Examples of the former are the Hollong-Makai (Depterocarpus, Macrocarpus, 

Shorea assamica) forests, and of the lat ter , the Hollock (Terminalia 

myriocarpa) forests. The purer coniferous forests occur only at the higher 
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elevations. 

The forests near the vil lages have suffered f rom fe l l ing and burning 

of trees for shi f t ing cu l t i va t ion , and the deforested areas are o f ten covered 

w i th secondary growth. 

Almost the whole of the Adi Hil ls is covered by dense forest . There 

is a great var iat ion of f lora in this area due to the di f ference in a l t i tude 

and c l imate , start ing f rom grass, reeds, swamps, to large trees. In the 

south of the Adi hi l ls, the forest is fu l l of evergreen sub-tropical vegetat ion 

w i th thick undergrowth and creepers. In the north the vegetat ion gradually 

changes. Here large trees are replaced by rhododendron and cypruses, 

while the central parts are clothed in bamboo, banana and cane. The 

common vegetat ion in the south are Simul (Salmalia malabarica, School), 

Hollock (Terminal ia myr iocarp, Heurek and Mvecul l) , Pichola (Meliosma 

s impl ic i fe l ia , Halp), Borpat (Ai lanthus Rrandis, Prain), Walnut (3uglans 

regia, Linn) and the Oak, (quereus sp.), Chestnut (Castanopsis), Screw 

(Pandanus) pine and Orchids of d i f fe ren t var iet ies in the north. The southern 

areas are r ich in f ru i t bearing trees l ike Mango (Mangifera indica, Linn), 

Jack- f ru i t (Artocarpus in tegr i fo l ia , Linn), Lichee (Nephelium chierensis, 

P 
Sonorer), Yellow Ra^berry (Rubus sp.). Orange (Citrus aurant ium, Linn) 

and Pine apple (Ananas camosus, Linn Merr). 

The wi ld l i fe is r ich and varied. Tigers, elephants, leopards, deer 

and wi ld pigs are found near the footh i l ls . The higher ranges are the abode 
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of Takin deer, musk deer, barking deer, , clouded leopard and other cold 

c l imate animals. However, there is less wi ld l i fe than can be expected 

w i th siicli large forested areas. The t r iba l people, being keen hunters 

and meat eaters, destroy wi ld l i fe in and out. of season. The mithun (a 

scrni domesticated gaur or wi ld cat t le) is highly valued as a source of 

weal th and mut ton. It roams about free in the forest , f inding its own 

food and is brought home only when i t is to be slaughtered or exchanged 

in barter . The rivers abound in fishes of various types. 

According to the 1981 census. West Siang d is t r ic t had a to ta l popula­

t ion of 68,320. The scheduled tr ibe numbering 57,090 which has 28,266 

males and 28,82^ females. 

The main tribes of West Siang d is t r ic t are Ad i , Memba and Khamba. 

Adis are the major t r ibe of the d is t r ic t which is comprised of d i f fe ren t 

sub-groups viz. Gal long, Minyong, Bor i , Bokar, Pail ibo and Ramo. The 

Gallong occupy a vast area in the lower sections of the Siyum valley and 

its t r ibutar ies. Their vil lages are situated on-the r iver terraces of moderate 

elevat ion. 

The people of the d is t r ic t were cal led 'Abors' by the plainsman, and 

the adminis t rat ion, had accepted i t , which means 'unruly' or 'savage'. 

Now they aspire to cal l themselves 'Ad i ' meaning 'H i l lman ' . The Adi 

group is the largest sect ion of the indigenous people. Racial ly they are 

classif ied as Mongoloid (Lai and Dasgupta, 1979). The vil lages are d is t r i -
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butcd mainly along the courses of the r iver . 

The tr ibes l iving in the Siyum valley are Gallongs. These t r iba l groups 

arc conscious of ihcir te r r i to ry they inhabit , which is re f lec ted in the 

saying that those who see Siyum river are Gallong and those who see Siang 

r iver arc Minyong. 

Dr. Varrier Elwin has described the Siang d is t r ic t as 'one of the nnost 

fascinating and c x n t i n g parts of NEFA; the scenery, when i t is not hidden 

by cloud and ra in , is superb; the people are charming, hospitable and f i l led 

w i th a zest for l i fe : t r iba l inst i tut ions s t i l l re ta in their v i ta l i t y . It is a 

country of song and dance, of hard eager work, of f ine spinning and weaving, 

where, " r ich and varied tapestry" of NEFA is displayed.' 

The data for the present study was col lected f r om the West Siang 

d is t r ic t of Arunachal Pradesh. 

Adi is the major t r ibe of West Siang d is t r ic t which comprises of 

d i f fe ren t sub-tr ibcs of Adis, viz. Gallong, Minyong, Bokar, Bon , Ramo, 

Pailibo etc. 

The present study is based on the f ie ldwork carr ied out in the West 

Siang d is t r ic t during the period January-Marhch 1990. Chi ldren attending 

eight d i f fe ren t schools formed the subjects of the present study. Along, 

a small town, is the headquarter of West Siang d is t r i c t , f rom where three 

/ 
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schools were selected and one school each f rom the f ive vi l lages, viz. 

Boye, Kamki -per i , Nomuk, Pakam and Zi rd in . These f i ve villages are situated 

w i th in d radius of 30 km. f rom Along in d i f fe ren t d i rect ions. 

Data for the present study were obtained by oral examination 

of ^̂ 96 boys and 5\k gir ls ranging in age group f rom 5 to 16 years. These 

data are presented at page 35. 

Dental status of the subject was examined w i th the help of a dental 

probe, spatula and a dental mirror in suf f ic ient day- l ight . If any part of 

the t r o w u had pierced the gum to become visible, the tooth was considered 

emerged. Some missing permanent teeth were counted as erupted when 

the subject could recal l their emergence and/or ex t rac t ion , and i f the cavi ty 

were present. Date of b i r th of the subjects were recorded f rom the age 

records maintained in the school register. The other addit ional background 

in format ion in each subject was gathered, which includes, their re l ig ion, 

parents' occupation and income, personal habits such as smoking, chewing, 

and diet . Eruption status of permanent dent i t ion for each and every chi ld 

was recorded. 

The ent i re data on erupt ion, cunes and periodontal disease was 

tabulated for s ta t is t ica l analysis, l ike percentage frequencies, median ages. 

In order to f ind the prevalence of periodontal disease in the present 

study the method detai led by Russel have been used. Accordingly, the 

periodontal index score per person has been derived which describes the 

stages of disease and c l in ica l condi t ion as fol lows : 
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The Periodontal Index (RusselJ) 

Score Cr i te r ia and Scoring for Field 
Studies 

A d d i t i o n a l X-ray Cr i te r ia 
f o l l o w e d i n the Cl in ical 
Test 

NEGATIVE. There is neither overt R a d i o g r a p h i c appearance 
in f lammat ion in the investing tissues is essentially normal 
nor loss of funct ion due to destruc­
t ion of supporting tissues. 

MILD GINGIVITIS. There is an overt 
area of in l ia rnmat ion in the f ree 
gingivae, but this area does not 
c ircumscribe the too th . 

GINGIVITIS. In f lammat ion complete­
ly circumscribes the too th , but there 
IS no apparent break in the epi the­
l ial a t ldc l iment . 

(Used when radiographs are available) There is early, notchl ike 
resorpt ion of the alveolar 
crest. 

GINGIVITIS WITH POCKET 
FORMATION. The epi thel ia l a t tach-

ent lias been broken and there is 
a pocket (not merely a deepened 
gingival crevice due to swell ing ' 
f ree gingivae). There is no in ter ­
ference w i th normal mast icatory 
funct ion, the tooth is f i r m and has 
not d r i f ted . 

There is hor i zon ta l bone 
loss invo lv ing the ent i re 
alveolar crest , up to half 
of the length of the tooth 
root . 
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ADVANCED DESTRUCTION WITH 
LOSS OF MASTICATORY 
FUNCTION. The tooth may be 
loose; may have d r i f t ed ; may sound 
dull on percussion w i th a metal l ic 
instrument; may be depressible 
in Its pocket. 

There is advanced bone 
loss, involving more than 
one hal f of the length 
of the tooth root , or a 
d e f i n i t e i n f rabony pocket 
w i th widening of the perio­
d o n t a l l i g a m e n t . There 
may be roo t resorpt ion, 
or rare fac t ion at the apex. 

Periodontal Index Score per Person Sum of individual scores 
Number of teeth present 

"The signif icance of the periodontal index lies in the fac t that more 

data have been assembled using this index than any other index of per io­

dontal disease. As a result , much of what we know about the d is t r ibut ion 

of periodontal disease in United States and throughout the world resulted 

f rom this index. It is also used in the National Health Survey (Kelly and 

Van Ki rk , 1966) in United States". 

Clinical Condition Group PI Scores 

Beginning destruct ive periodontal 
disease 

0.7 to 1.9 

Stages of Disease 

Clinical ly normal supportive tissues 0 to 0.2 
Simple gingiv i t is 0.3 to 0.9 

Reversible 

Established destruct ive periodontal 1.6 to 5.0 
disease 
Terminal disease 3.8 to 8.0 

Irreversible 
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DATA 

^Se 'n Decimal age Boys Girls Total 
years 

5 

6 

7 

8 

9 

10 

11 

12 

13 

|if 

15 

16 

^.500-5. '*99 

5.500-6.'*99 

6 .500-7 .^99 

7.500-8. ' /99 

8.500-9.'*99 

9.500-10.i*99 

10.500-1 l.it99 

11.500-12.if99 

12.500-13.^*99 

1 3.500-l'*. '*99 

l '^ .500-15.499 

15.500-16.499 

1-39=39 

73-107=35 

140-181=42 

225-267=43 

314-351=38 

393-443=51 

494-532=39 

584-631=48 

667-709=43 

763-808=46 

853-893=41 

936-966=31 

40-72=33 

108-139=32 

182-224=43 

268-313=46 

352-392=41 

44£f-i^93=50 

533-583=51 

632-666=35 

710-762=53 

809-852=44 

894-935=42 

967-1009=44 

72 

67 

&5 

84 

78 

101 

90 

83 

96 

90 

83 

74 

Total 496 514 lOlO 



Chapter IV 

RESULTS 



Erupt ion 

In the present chapter the results of the data analysed are presented 

under three broad headings, viz. dental erupt ion, dental caries and periodontal 

disease. While presenting the results for dental erupt ion, age group 15 

and 16 have not been included, because by K year age group 100% teeth 

had erupted in all the chi ldren examined. Children belonging to the 5-year 

old age group were included for data co l lect ion in order to f ind i f any tooth 

emerges during that age. Since no tooth was observed to have erupted 

in boys or gir ls belonging to age group 5 years, hence this age groups has 

al l through been excluded while presenting the results. 

Before going in to detai l of erupt ion tables the fo l lowing facts 

of erupt ion can be brought in to l ight : 

a) No teeth is found to have emerged in the age group 5 years, 

i.e. before 5.499 decimal years. 

b) In the 6 year age group f i rs t molars are erupted in both sides 

of maxi l la as wel l as mandible, in both the sexes. During this age some 

central incisors are also observed to have erupted in boys and gir ls, but 

only in the iriandible. 

c) On the whole, there are not much di f ferences in the to ta l 

number of teeth erupted in the r ight or le f t sides of maxi l la , and r ight 

or le f t sides mandible, in the two sexes, and at d i f fe ren t age groups. 
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d) The total number of teeth erupted in the mandible are found 

to be higher than those erupted in the maxi l la at all ages in both the sexes. 

c) Gir ls of the present study are observed to have^ a greater 

percentage of erupted teeth in maxi l la as wel l as in mandible at almost 

al l ages, as compared to boys. 

Table 1 represents the number and percentage of erupted teeth 

in the r ight maxi l la of the boys, where at the age group 6 years, only 5 

(l«t.29%) f i rst molars were found to be erupted. At 7-year age group, 

1(2.38%) f i rs t incisor and 39(92.86%) f i rs t molars were seen. 41(95.35%) 

f i rs t incisors, 4(9.30%) Second incisors and 41(95.35%) f i rs t molars were 

counted f rom the boys of 8-year old age group. By the age of 9, 37 (97.37%) 

f i rs t incisors, 32 (84.21%) second incisors, 2 (5.26%) canines and 37 (97.37%) 

f i rs t molars have erupted. Eruption of f i rs t and second incisors and f i r s t 

molars were completed by 10 year age group. Other teeth seen at this 

age group were 4(7.87%) canines and 6 (11.76%) f i rs t premolars. By 11 

years of age, 7 (17.95%) canines, 35 (89.74%) f i rs t premolars and 7(17.95%) 

second premolars were observed to have erupted. There were 43 (89.58%) 

canines 40 (83.33%) second premolars and 6 (12.50%) second molars found 

to be present at age group 12 years. By the age of 13 years al l teeth had 

completed erupt ion excepting the second molar, where only 22 (51.16%) 

of them had just erupted. The erupt ion in r ight maxi l la of boys completed 

by 14 years of age. 
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Table 1 

Number of erupted teeth in boys 

RIGHT MAXILLARY 

Age m 11 
years 

C^ M^ M' 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

5 
(1^.29) 

7 (2.'3S) (O.io) (0.8o) (0.?)0) (0.8o) (92.86) 

0 
(0.00) 

(0 h 
^1 

(95.35) 
4 

(9.30) 
0 

(0.00) 
0 

(0.00) 
0 

(0.00) 
41 

(95.35) 
0 

(0.00) 

9 

10 

37 
(97.37) 

(100.00) 

32 
(84.21) 

(100.00) 

2 
(5.26) 

(7.84) 

0 
(0.00) 

6 
(11.76) 

0 
(0.00) 

0 
(0.00) 

37 
(97.37) 

(100.00) 

0 
(0.00) 

, 0 , 
(0.00) 

1 1 

12 

13 

39 
ilOO.OO) 

(100.00) 

43 
(100.00) 

39 
(100.00) 

48 
(100.00) 

43 
(100.00) 

7 
(17.95) 

43 
(89.58) 

43 
(100.00) 

35 
(89.74) 

(100.00) 

43 
(100.00) 

7 
(17.95) 

(83.33) 

43 
(100.00) 

39 ^ 
(100.00) 

48 , 
(100.00) 

43 
(100.00) 

0 
(0.00) 

(12.50) 

22 
(51.16) 

14 
46 

(\00.00) 
46 

(100.00) 
46 

(100.00) 
46 

(100.00) 
46 

(100.00) 
46 

(100.00) 
46 

(100.00) 

Figures in parenthesis represent percentage 

file:///00.00
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Table 2 reveals that the earl iest tooth observed to have erupted 

in the lef t maxi l la is - the f i rs t molar. At 6 year of age only 6 (17.1^%) 

f i rs t maxi l lary molars were seen. At 7 year age group 3(7.1'i%) f i rs t incisors 

and UO (95.2^%) f i rs t molars have erupted. By 8-year age group, ^0 (93.02%) 

f i r s t incisors and 10 {23.26%) second incisors were observed to have erupted. 

Eruption of f i rs t incisors and f i rs t molars were completed by 9-year age 

group and by 10 years f i rs t and second incisors and f i r s t molars in maxi l la 

had completed the erupt ion. At this age group, 3 (5.88%) canines and 6 

(11.76%) f i rs t premolars were found to be erupted. A t 11-year age group 

some of the teeth had just completed erupt ion whereas not a single second 

molar had erupted so far . There were ^2 (87.50%) canines, 36 (75%) second 

premolars and 9 (18.75%) second molars at 12 years of age which were 

under ihc process of erupt ion. f3y 13 years, all the teeth had completed 

erupt ion excepting the second molars, where only 19 (if'/.19%) of them had 

erupted. Al l the teeth in the le f t maxi l la of boys had completed erupt ion 

by 14 years of age. 

Table 3 shows that , 5 (H.29%) f i rs t incisors and 11 (31.43%) f i r s t 

molars which were erupted at 6 years of age and they are the earl iest 

erupted teeth in the r ight mandible of boys. At the 7 year age group there 

were 36 (85.71%) f i rs t incisors, 5 (11.90%) second incisors and 38 (90.48%) 

f i r s t molars. By the age group 8 years, the erupt ion of f i rs t incisors and 

f i r s t molars completed and observed 36 (83.72%) second incisors have just 
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Table 2 

Number of erupted teeth in boys 

LEFT MAXILLARY 

Age in ,1 ,2 QO p i p2 ^^1 f^: 
years 

6 

7 

8 

9 

10 

1 1 

12 

13 

I'* 

0 
(0.00) 

(7.1^) 

(93.02) 

(100.00) 

(100.00) 

39 
(iOO.OQ) 

i/8 
(100.00) 

^3 
(100.00) 

U6 
(100.00) 

0 
(0.00) 

0 
. (0.00) 

10 
(23.26) 

31 
(81.58) 

51 
(100.00) 

39 
(100.00) 

^8 
(100.00) 

if3 
(100.00) 

if6 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

3 
(5.88) 

(17.95) 

if2 
(87.50) 

it3 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

6 
(11.76) 

(79.49) 

48 
(100.00) 

43 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

(35.90) 

36 
(75.00) 

43 
(100.00) 

46 
(100.00) 

6 
(17.14) 

40 
(95.24) 

43 
(100.00) 

. 38 , 
(100.00) 

, 51 
(100.00) 

39 
(100.00) 

48 
(100.00) 

/ '*3 , 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

9 
(18.75) 

(44.19) 

46 
(100.00) 

Figures in parenthesis represent percentage 



Table 3 

Number of erupted teeth in boys 

RIGHT MANDIBULAR 

^ S ^ ' " I, l^ C P, > , M, M^ 
years 1 2 o 1 2 1 2 

6 

7 

8 

9 

10 

11 

12 

13 

1̂  

5 
(1^.29) 

36 
(8?.71) 

k3 
{100.00) 

38 
(100.00) 

51 
(100.00) 

39 
(100.00) 

^8 
(100.00) 

^3 
(100.00) 

f6 
• (100.00) 

0 
(0.00) 

5 
(11.90) 

36 
(83.72) 

38 
(100.00) 

51 
(100.00) 

39 
(100.00) 

48 
(100.00) 

43 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

6 
(15.79) 

33 
(64.70) 

36 
(92.31) 

47 
(97.92) 

43 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

6 
(1 1.76) 

19 
(48.72) 

48 
(100.00) 

43 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

2 
(5.13) 

48 
(100.00) 

43 
(100.00) 

46 
(100.00) 

11 
(31.43) 

38 
(90.48) 

43 
(100.00) 

38 
(100.00) 

51 
(100.00) 

39 
(100.00) 

48 
(100.00) 

43 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

1 
(2.56) 

29 
(60.42) 

35 
(81.40) 

46 
(100.00) 

Figures in parenthesis represent percentage 
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erupted. At age group of 9, second incisor also completed erupt ion but 

there scei, 16 (15.79%) canines and the rest of the teeth had not erupted. 

53(6^.70%) canines and 6(11.76%) f i rs t premolars were found to be erupted 

by the age of 10 years. At the age group 11, there erupted 36(92.31%) 

canines, 19 ('^8.72%) f i rs t premolars, 2 (5.13%) second premolars and 1 (2.56) 

second molar. Excepting canines and second molar all teeth completed 

erupt ion by the age of 12. At 13 year age group there observed 25 (Sl.^0%) 

second molars and f inal ly the erupt ion of all the teeth completed in r ight 

mandibular jaws of the boys at the age of 1^ years. 

Table ^ reveals that 5 (1^.29%) f i rs t incisors and 11 (31.43%) f i rs t 

molars have erupted at 6 year age group in le f t mandibular of boys. By 

age group 7 years there were 30 (71.43%) f i rs t incisors, 2 (4.76%) second 

incisors and 39 (92.86%) f i rs t molars have erupted and at the age group 

8 years, the erupt ion of f i rs t incisor and f i r s t molars completed and 35 

(81.40%) second incisors have erupted. At 9 year age group, the erupt ion 

completed in f i rs t and second incisors and in f i rs t molars, whereas 3 (7.89%) 

canines were observed to have erupted and rest teeth had not. By age group 

10 years, 37 (72.55%) canines and 5 (9.80%) f i r s t premolars have erupted. 

The f i rs t and second incisors and f i r s t molars have completed erupt ion 

whereas the second premolars and second molars have not star ted yet . 

37 (9^.8^9:; canines, 17 (43.59%) f i rs t premolars and 2 (5.13%) second pre­

molars were seen at 11 years of age. At the age group 12 all the teeth 
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T a ' i l e ^ 

Number of erupted leeth in boys 

LEFT MANDIBULAR 

^^^ "^ 1, U C P, P^ M, M 
years 2 o 1 2 1 2 

6 

7 

8 

9 

10 

11 

12 

13 

1^ 

5 
( l i f . 2 9 ) 

30 
(71.43) 

U3 
(100.00) 

38 
(100.00) 

51 
(100.00) 

39 
(100.00) 

i|8 
(100.00) 

1*3 
(100.00) 

^6 
(100.00) 

0 
(0.00) 

2 
('^.76) 

35 
(81.40) 

38 
(100.00) 

51 
(100.00) 

39 
(100.00) 

48 
(100.00) 

43 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

3 
(7.89) 

37 
(72.55) 

37 
(94.87) 

48 
(100.00) 

43 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

5 
(9.80) 

17 
(43.59) 

48 
(100.00) 

43 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

2 
(5.13) 

36 
(75.00) 

43 
(100.00) 

46 
(100.00) 

11 
(31.43) 

39 
(92.86) 

43 
(100.00) 

38 
(100.00) 

51 
(100.00) 

39 
(100.00) 

48 
(100.00) 

43 
(100.00) 

46 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 

(o.oo) 

0 
(0.00) 

28 
(58.33) 

43 
(100.00) 

46 
(100.00) 

Figures in parenthesis represent percentage 



Fig.2 PERCENTAGE OF ERUPTED TEETH IN DIFFERENT 
AGE GROUPS OF BOYS 
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completed erupt ion except the second premolars 36 {75%) and second molars 

28 (38.33%). Eruption in le f t mandible of boys have completed by 13 yea 

age group. 

From table 5 i t is observed that at age group 6 years no other 

teeth have erupted except k (12.50%) f i rs t molars. A t the age 7 years, 

there noted 16 (37.21%) f i rs t incisors and 41 (95.35%) f i rs t molars in the 

r ight maxi l la. At the age of 8 years, 45 (97.83%) f i rs t incisors, 8 (17.39%) 

second incisors have erupted and the erupt ion of f i rs t molars have completed. 

By the age group 9 years, in one hand erupt ion completed in f i r s t incisor 

and f i rs t molars and on the other hand canines, second premolar and second 

molar have not erupted. At the age 10 years, 8 (16%) canine, 28 (56%) 

f i rs t premolars and 10 (20%) second premolars observed to have erupted. 

By 1 1 year age group 29 (56.86%) canines, 45 (88.23%) f i rs t premolars, 

24 (47.06%) second premolars, and 10 (19.61%) second molars were seen 

in the r ight maxil la of g i r ls. At age group 12, the f i rs t and second incisors, 

f i rs t premolar and f i rs t molar completed their erupt ion. There were 33 

(94.28%) canines, 34 (97.14%) second premolars and 21 (60%) second molars 

were found to be erupted at age group 12 years. Except the second molars 

which had 44 (83.02%) of them, all other teeth had completed erupt ion 

by 13 years of age and f inal ly the erupt ion in r ight maxi l la of gir ls completed 

by age group 14 years. 

From table 6, i t is observed that the f i rs t molar erupted earliest 
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Table 5 

Number of erupted teeth in gir ls 

RIGHT M A X I L L A R Y 

Age in ,1 ,2 ^ o p i p2 ^ 1 ^ 2 
years 

6 

7 

8 

9 

10 

11 

12 

13 

if if 

0 
(0.00) 

16 
(37.21) 

if5 
(97.83) 

ifl 
(100.00) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

(100.00) 

0 
(0.00) 

0 
(0.00) 

8 
(17.39) 

39 
(95.12) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
ilOO.OO) 

(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

8 
(16.00) 

29 
(56.86) 

33 
(9if.28) 

53 
(\Q0.00) 

(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) ' 

10 
(2if.39) 

28 
(56.00) 

l45 
(88.23) 

35 
(100.00) 

53 
(100.00) 

(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

10 
(20.00) 

2if 
(U7.06) 

3't 
(97.1if) 

53 
(100.00) 

(100.00) 

if 

(12.50) 

41 
(95.35) 

if6 
(\00.00) 

(100.00) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

10 
(19.61) 

21 
" (60.00) 

(83.02) 

(100.00) 

Figures in parenthesis represent percentage 

file:///Q0.00
file:///00.00


Table 6 

Number of erupted teeth in gir ls 

LEFT M A X I L L A R Y 

Age in 
years 

C^ M M' 

6 

7 

8 

9 

10 

11 

12 

13 

1 ^ • 

0 
(0.00) 

21 
(̂ 8.8̂ ) 

44 
(95.65) 

41 
(100.00) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

14 
(30.43) 

34 
(82.93) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

12 
(24.00) 

33 
(64.71) 

34 
(97.14) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

10 
(24.39) 

27 
(54.00) 

48 
(94.12) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

10 
(20.00) 

21 
(41.18) 

33 
(94.29) 

53 
(100.00) 

44 
(100.00) 

6 
(18.75) 

42 
(97.67) 

46 
(100.00) 

41 
(100.00) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

11 
(21.57) 

21 
(60.00) 

45 
(84.91) 

44 
(100.00) 

Figures in parenthesis represent percentage 
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among all other teeth at the age group 6 year, and 6 (18.75%) of them 

have erupted at this age group. By 7 year age group, 21 ('*8.84%) f i rs t 

incisors and k2 (97.67%) f i rs t molars were observed to have erupted whereas 

rest teeth have not started to erupt at th i s . age group. i4k05.G5%) f i rs t 

incisors and 1^ (30.^3%) second incisors were observed to have erupted 

at the age of 8 year and here erupt ion of f i rs t molar has completed whereas 

the remaining teeth have not. At the age of 9 years, the canines, second 

premolars and second molars have yet to be erupted whereas the eruption 

have completed in f i rs t incisors, f i rs t molars, 10 (2^^.39%) premolars and 

2>k (82.93%) second incisors have erupted. By the age group 10 years, 12 

(2^*%) canines, 27 (5k%) f i rs t premolars and 10 (20%) second premolars 

were observed to have erupted. Eruption have completed in the f i rs t and 

second incisors and also in f i rs t molar at age group 11. The observed teeth 

at this age group were canines 33 (6^.71%), f i rs t premolars ^8 (9' f . l2%) 

and second premolars 21 {k\AZ%) and the second molars 11 (21.57%). By 

the age 12 years, the erupt ion completed in all the teeth excepting the 

canines 3̂ * (97.1^%) and second premolars 33 (94.2^%) and also second molars 

21 (60%). By age group 13 years, erupt ion completed excepting the second 

molars ^5 (8^.9J%). A l l the teeth completed erupt ion in le f t maxi l la of 

gir ls by the age \k years. 

Table 7 reveals that at 6 year age group, 7 (21.87%) f i r s t incisors 

and 12 (37.50%) f i rs t premolars were observed to have erupted. There 

were t\2 (97.67%) f i rs t incisors, 10 (23.26%) second incisors and if3 (100%) 
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Table 7 

Number oi erupted iceth in girls 

RIGHT MANDIBULAR 

Age in 
years 

C, M, M. 

6 

7 

8 

9 

10 

11 

12 

13 

lî  

7 
(21.88) 

i^2 

(97.67) 

if5 

(97.83) 

ifl 

(100.00) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

(100.00) 

0 
(0.00) 

10 
(23.26) 

tf2 

(91.30) 

(100.00) 

50 
(\ 00.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

8 
(19.51) 

^5 
(90.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

6 
(lit.63) 

12 
{2U.00) 

43 
(84.31) 

35 
(100.00) 

53 
(100.00) 

44 
(100,00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

8 
(16.00) 

35 
(68.63) 

31 
(88.57) 

53 
(100.00) 

44 
(100.00) 

12 
(37.50) 

43 
(100.00) 

46 
(100.00) 

41 
(100.00) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

33 
(64.71) 

26 
(74.29) 

49 
(92.45) 

(100.00) 

Figures in parenthesis represent percentage 
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f i rs t premolars have been observed at 7 year age group, whereas, remaining 

teeth were unerupted. At the age group of 8 years, 1*5 (97.83%) f i r s t incisors 

and U2 (91.30%) second incisors have erupted. By 9 year of ag'e group, f i rs t 

and second incisors and f i rs t molars have completed erupt ion. By 10 years 

of age, ' f^ (90%) canines, 12 (2^*%) f i rs t premolars and 8 (16%) second pre­

molars had erupted. Eruption of canines completed at 11 years of age, 

and at this age group, ^3 (84.31%) f i rs t premolars, 35 (68.63%) second pre­

molars and 33 (64.71%) second molars have erupted. A t 12 years of age, 

31 (88.57%) second premolars and 26 (74.2*)%) second molars have completed 

erupt ion and by 13 years of age erupt ion of all teeth completed excepting 

the second molars where 49 (92.45%) of them were present. Final ly by 14 

years of age the erupt ion of all the teeth completed in the r ight mandible 

of gir ls. 

Table 8 shows that at 6-year age group only 4 (12.50%) f i rs t incisors 

and 8 (25%) f i rs t molars in le f t mandible observed to have erupted and 

by 7 years of age, 41 (95.35%) f i rs t incisors, 3 (6.98%) second incisors and 

43 (100%) f i rs t molars have erupted whereas remaining teeth have not started 

to erupt. There were 45 (97.83%) f i rs t incisors, 34 (73.91%) second incisors 

and 46 (100%) f i r s t molars have erupted at the age of 8 years. By 9 years, 

f i rs t and second incisors and f i rs t molar completed erupt ion whereas 6 

(14.63%) canines and 4 (9.76%) f i rs t premolars have just emerged. Excepting 

the second molar all the teeth have started emerging in the le f t mandible 
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Table 8 

Number of erupted teeth in gir ls 

LEFT MANDIBULAR 

Aee in 
1, I^ C P, Po M, M -

years 1 2 o 1 2 1 2 

6 

7 

8 

9 

10 

1 1 

12 

13 

U 

It 

(12.50) 

41 
(95.35) 

i*5 

(97.83) 

41 
(100.00) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

3 
(6.98) 

34 
(73.91) 

41 
(100.00) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

6 
(14.63) 

43 
(86.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

4 
(9.76) 

16 
(32.00) 

39 
(76.47) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

9 
(18.00) 

42 
(82.35) 

33 
(94.29) 

53 
(100.00) 

44 
(100.00) 

8 
(25.00) 

43 
(100.00) 

46 
(100.00) 

41 
(WO.OO) 

50 
(100.00) 

51 
(100.00) 

35 
(100.00) 

53 
(100.00) 

44 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

25 
(49.02) 

23 
(65.71) 

53 
(100.00) 

44 
(100.00) 

Figures in parenthesis represent percentage 



Fig.3 PERCENTAGE OF ERUPTED TEETH IN DIFFERENT 
AGE GROUPS OF GIRLS 
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at 10 year age group and a few of them have just completed the erupt ion. 

Al l the teeth have completed erupt ion by 12 years of age excepting the 

second premolars and second molars which have 33 (9'*.29%) and 23(65.71%) 

respect ively. By 13 year age group al l the teeth in le f t mandible of girls 

have completed erupt ion. 

Table 9 shows the sides-pooled number and percentage of erupted 

teeth , where only 11 (15.71%) f i rs t molars have just emerged at 6 year 

age group. At 7 years of age, 4 ('f.76%) f i rs t incisors and 79 (9^.05%) f i rs t 

molars have emerged and rest have not started to erupt . By 8 years of 

age 81 (9'*.19%) f i rs t incisors, l̂ f (16.28%) second incisors and S't (97.67%) 

f i rs t molars have erupted. Ty (98.68%) f i rs t incisors, 63 (82.89%) second 

mcIso>'$^2 (2.63%) canines and 75 (98.68%) f i rs t molars present at age group 

9. By the age 10 years, f i rs t and second incisors and f i rs t molar have com­

pleted erupt ion and there were 7 (6.86%) canines and 12 (11.76%) f i rs t 

premolars have just emerged. At 11 years of age there present 1^^(17.95%) 

canines, 66 (8^^.61%) f i rs t premolars and 21 (26.92%) second premolars. 

By YX. year age group, 85 (88.5^*%) canines, 76 (79.17%) second premolars 

and 15 (15.63%) second molars were observed to have erupted. A t 13 years 

of age all the teeth completed erupt ion excepting k\ (t^7.G7%) and f inal ly 

when the boys reached m years of age all the teeth in the maxi l la completed 

erupt ion. 1k^ f^soje^vAcxML^ ^ ^ n r u j : . f e ^ Vt^ - fK . Zn^ ^i^^^^-r^nr,^ «J^ 

Table 10 represents the sides-pooled number of mandibular teeth 
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Table 9 

Number of erupted teeth in boys - sides pooled 

MAXILLARY 

^ ^ ' ' " Î  l' C° P^ p2 M^ M 2 
y ears 

6 

7 

8 

9 

10 

11 

12 

13 

1̂  

0 
(0.00) 

('t.76) 

81 
(9if.i9) 

75 
(98.68) 

102 
(100.00) 

78 
(100.00) 

96 
(100.00) 

86 
(100.00) 

92 
(100.00) 

0 
(0.00) 

0 
(0.00) 

l̂f 
(16.28) 

63 
(82.89) 

102 
(100.00) 

78 
(100.00) 

96 
(100.00) 

86 
(100.00) 

92 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

2 
(2.63) 

7 
(6.86) 

1̂/ 
(17.95) 

85 
(88.54) 

86 
(100.00) 

92 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

12 
(11.76) 

66 
(8̂ .̂61) 

96 
(100.00) 

86 
(100.00) 

92 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

21 
(26.92) 

76 
(79.17) 

86 
(100.00) 

92 
(100.00) 

11 
(15.71) 

79 
(94.05) 

84 
(97.67) 

75 
(98.68) 

102 
(100.00) 

78 
(100.00) 

96 
(100.00) 

86 
(100.00) 

92 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

15 
(15.63) 

41 
(47.67) 

92 
(100.00) 

Figures in parenthesis represent percentage 
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Table JO 

Number of erupted teeth in boys - sides pooJed 

MANDIBULAR 

66 7 
(78.57) (8.33) 

n 86 71 
(100.00) (82.56) 

g 76 76 
(100.00) (100.00) 

,0 102 102 
(100.00) (100.00) 

I I ^^ 78 
(100.00) (100.00) 

,o 96 96 
(100.00) (100.00) 

13 86 86 
(100.00) (100.00) 

92 92 
" ' (100.00) (100.00) 

0 
(0.00) 

0 
(0.00) 

9 
(11.8^) 

70 
(68.63) 

73 
(93.59) 

95 
(98.96) 

86 
(100.00) 

92 
(i 00.00) 

0 
(0.00) 

0 
(0.00) 

n 
(10.78) 

36 
(^6. J 5) 

96 
(100.00) 

86 
(100.00) 

92 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

(5.13) . 

8^ 
(S7.50) 

86 
(iOO.OO) 

92 
(WO.OO) 

86 
(100.00) 

76 
(100.00) 

102 
(100.00) 

78 
(100.00) 

96 
(100.00) 

86 
(100.00) 

92 
(i 00.00) 

Figures in parenthesis represent n . 
cpresent percentage 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

i 
(1.28) 

57 
(59.y3)' 

78 
(90.70) 

92 
(100.00) 
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erupted in the boys which shows that at age group 6 years, only 10 (1^.29%) 

first incisors and 22 (31.'^3%) first mandibles were found to be emerged 

and when they reached 7 years of age, 66 (78.57%) first incisorS, 7 (8.33%) 

second incisors and 77 (91.67%) .of first molars have emerged and remaining 

Icclh have not pierced the gum to be emerged. By 8 years, first incisors 

and first molar have completed eruption, 71 (82.56%) second incisors present 

and rest of the teeth were not erupted. By the age 9, second incisors also 

have completed eruption and here 9 (11.8^) canines were seen. At the 

age of 10 years first premolars also started emerging where II (10.78%) 

of them were erupted. In the boys of 11 years 73 (93.^9%) canines, 36 

ii4f>.\5%) first premolars and ** (5.13%) second premolars and also 1 (1.28%) 

second molar found to be emerged. By 12 years of age 95 (98.96%) canines, 

S'f (87.50%) second premolars and 37 (59.38%) second molars have emerged. 

At the age group 13, all the teeth completed erupting excepting the second 

molar where 78 (90.70%) of them were observed and finally by f̂  years 

of age the eruption of all the teeth completed. 

Table 11 represents the number of erupted teeth-sides pooled in 

maxilla of girls; whereas at the age group 6 years only 10(15.63%) teeth 

were observed to have emerged and by age group 7, 37 (^^3.02) first inciSors 

and 83 (96.51%) first molars have emerged. At age group 8, first molar 

completed eruption and 89 (96.7^%) first incisors and 22 (23.91%) second 

incisors have emerged. First incisors and first molars have just completed 

eruption and second inc i so r s 73 (89.02%) first premolars 20 (24.39%) were 
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Table 11 

Number of erupted teeth in girJs - sides pooled 

MAXILLARY 

Age in 

years 

,1 
I 

,2 
I 

^o 
C 

r.1 
P 

^2 
p 
• 

..1 
M 

2 
M 

6 

7 

8 

9 

10 

11 

12 

13 

IV 

0 

io.oo) 

37 
(̂ 3.02) 

89 

82 
(100.00) 

100 
(100.00) 

102 
(100.00) 

70 
(100.00) 

106 
(i 00.00) 

88 
(100.00) 

0 
{O.QO) 

0 
(O.QO) 

22 
(23.91) 

73 
(89.02) 

100 
(100.00) 

102 
(100.00) 

70 
(100.00) 

106 
(100.00) 

88 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

20 
(20.00) 

62 
(60.78) 

67 
(95.71) 

106 
(100.00) 

88 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

20 
(2^.39) 

55 
(55.00) 

93 
(91.18) 

70 
(100.00) 

106 
(100.00) 

88 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

20 
(20.00) 

45 
(4if.l2) 

67 
(95.71) 

106 
(100.00) 

88 
(100.00) 

10 
(15.63) 

83 
(96.51) 

92 
(100.00) 

82 
(100.00) 

100 
(100.00) 

102 
(100.00) 

70 
(100.00) 

106 
(iOO.OO) 

88 
(100.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

0 
(0.00) 

21 
(20.59) 

(60.00) 

89 
(83.96) 

88 
(100.00) 

Figures in parenthesis represent percentage 
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present at the age of 9 years. By 10 years of age 20 (20%) canines, 35 

(55%) first premolars and 20 (20%) second premolars were shown to have 

emerged and second molar has not started to erupt. At 11 years of age 

62 (60.78%) canines, 93 (91.18%) first premolars, 45 ('f4.12%) second premo­

lars and 21 (20.59%) second molars have emerged. By age group 12 years, 

first premolar completed eruption and canines 67 (95.7196), second premolars 

67 (95.71%) and 42 (60%) second molars were observed. Only the second 

molars left to be completed the eruption at 13 years of age where 89 (83.96%) 

of them were present and finally eruption of all tee th completed by 14 

years of age. 

Number of erupted teeth sides pooled in mandible is shown in the 

table 12, where it is observed that at 6 year age group only 11 (17.19%) 

first incisors and 20 (31.25%) first molars were observed to have just emerged. 

By 7 years of age first molar completed eruption and 83 (96.51%) first 

incisors and 13 (15.12%) second incisors have erupted and remaining teeth 

have not emerged. There were 90 (97.83%) first incisors, 76 (82.61%) second 

incisors were present at the age of 8 years and by 9 years first and second 

incisors also have completed eruption. In this age group 14 (17.07%) canines, 

10 (12.20%) first premolars also were seen and second premolar and second 

molars have not erupted. By age 10 years, 88 (88%) canines, 28 (28%) 

firsi premolars and 17 (17%) second premolars were present and at age 

group I I , canines also completed eruption and 82 (80.39%) first premolars. 
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Table 12 

Number ol erupted teeth in girls - sides pooled 

MANDIBULAR 

Age in 
years 

12 Co PI P2 Ml M2 

11 0 0 0 0 20 0 
(17.19) (0.00) (0.00) (0.00) (0.00) (31.25) (0.00) 

83 13 0 0 0 86 0 
(96.51) (15.12) (0.00) (0.00) (0.00) (100.00) (0.00) 

90 76 0 0 0 92 0 
(97.83) (82.61) (0.00) (0.00) (0.00) (100.00) (0.00) 

82 82 \k 10 0 82 0 
(100.00) (100.00) (17.07) (12.20) (0.00) (100.00) (0.00) 

10 

11 

12 

13 

88 

100 100 88 28 17 100 0 
(100.00) (,{^Q.m) (88.00) (28.00) (17.00) (100.00) (0.00) 

102 102 102 82 77 102 58 
(100.00) (100.00) (100.00) (80.39) (75.^9) (100.00) (56.86) 

IQ 70 70 70 6f 70 k3 
(100.00) (100.00) (100.00) (100.00) (91.43) (100.00) (70.00) 

106 106 106 106 106 106 102 
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (96.23) 

88 88 88 88 88 88 88 
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) 

Figures in parenthesis represent percentage 



58 

11 (75.4996) second premolars and 58 (56.86%) second molars were found 

to be erupted. By the age group 12, all the teeth completed eruption except 

the second premolars and the second molars and at the age of 13 years 

only second molar remains to be- erupted. Finally all the mandibular teeth 

completed eruption by \^ years age. 

The number and percentage of erupted maxillary teeth combined 

IS presented in Table 13 which shows that the number of erupted teeth 

and their percentage increases with increasing age. There observe only 

11 (2.2'f%) teeth to have erupted at 6 year age group and by 11 years more 

than 50 per cent have erupted and finally S^^ (100%) tee th have erupted 

by \k years of age. 

Table I'* represents the mandibular teeth where a total of 32(6.53%) 

teeth have emerged at 6 year age group. In the lower jaw more than 50 

percent teeth observed to have emerged by 10 years and finally the eruption 

completed at 1^ years, where 6'*'* tee th were noted. 

The number and percentage of maxillary teeth in girls is given 

in Table 15 which shows that at 6 year age group 10 (2.33%) teeth have 

emerged and by 10 years 56.^3 per cent of teeth have erupted and finally 

the eruption of all the maxillary teeth in girls completed when they became 

I'* yccirs old. Number v,\ in.indibnLir ti-cth cruptfcl by dge group is represen­

ted in table 16 which shows that in general the mandibular teeth in girls 

found to have erupted earlier than all other teeth of present study. In the 

lower jaw, 31 (6.92%) teeth have erupted at 6 year age group and 61.86 
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Table 13 

Nuniber and percentage of erupted teeth in boys - all teeth combined 

MAXILLARY ' 

Age in Number of teeth Percentage 
years ° 

6 11 2.24 

7 83 14.11 

8 179 29.73 

9 215 40.41 

10 325 45.22 

11 335 61.35 

12 560 83.33 

13 * 557 92.52 

14 644 100.00 
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Table 1'i 

Number and percentage of erupted teeth in boys - all teeth combined 

MANDIBULAR 

^^ "^ Number of teeth Percentage 
years 

6 32 6.53 

7 150 25.51 

8 2'f3 ^̂ 0.36 

9 237 iti+,^5 

10 387 5't.20 

11 3ft8 63.74 

12 620 92.26 

13 594 98.67 

14 644 100.00 

15 574 100.00 

16 434 100.00 
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Table 15 

Number and percentage of erupted teeth in girls - all teeth combined 

MAXILLARY 

^ Number of teeth Percentage 
years ° 

6 10 2.23 

7 120 19.93 

8 202, 31.52 

9 257 kJl 

10 395 56.if3 

11 527 73.81 

12 ^56 90.06 

13 725 97.71 

l'^ 616 100.00 

15 588 \m.m 

16 616 \Q{i.Q(^ 
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Table 16 

Number and percentage of erupted teeth in gir ls - all teeth combined 

MANDIBULAR 

^ Number of teeth Percentage 
years 

6 31 6.92 

7 182 30.23 

8 258 1{0.0G 

9 270 47.04 

10 433 61.86 

11 625 87.53 

12 463 . 94.49 

13 738 99.46 

14 616 100.00 

15 588 100.00 

16 616 100.00 



Fig.2; PERCENTAGE OF ERUPTED TEETH (JAW 8. SEX WISE) 
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per cent have erupted at 10 years and finally by U years the eruption com­

pleted. 

From the above tables it can be concluded that in all the jaws 

of both sexes, the teeth s tar t emerging by 6 year age group and the eruption 

complete by 1'̂  year. The number and percentage of erupted teeth increases 

with the increasing age. In general, the eruption timing is earlier in girls 

than the boys in both the jaws. 

By observing all the teeth combined in boys as given in Table 17, 

we have seen that in 6 year age group ^3 (4.39%) teeth have emerged and 

the number and percentage of teeth emerged increase with the increasing 

age and by 14 years eruption of all teeth complete in boys. In girls the 

total number of erupted teeth are 41 (4.57%) at 6 year age group and the 

eruption completed by 14 years of age. In girls also the total number of 

erupted teeth and their percentage increases with increasing a g e . ( T a b l e 1 8 ) . 

Table 19 and 20 present the median age (j^ SD) of tooth emergene 

with their standard deviations by age, sex and jaw of left and right side, 

respectively. The sidewise comparison of tables 19 and 20 shows that all 

teeth in the left maxilla emerge earlier excepting canine and first premolar 

in boys, second incisor and second premolar in girls. However, it is noted 

that in girls the median age of emergence for second molar in both the 

sides of maxilla is same (11.9 years). All teeth in right mandible emerge 

earlier than the left mandible in boys as well as in girls, excepting first 
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Table 17 

Number and percentage of erupted teeth in boys - all teeth combined 

Age in 
years Number of teeth ercentage 

9 

10 

11 

12 

13 

14 

15 

16 

233 

mi 

452 

712 

683 

1180 

1151 

1288 

1148 

868 

4.39 

19.81 

35.05 

42.48 

49.86 

62.54 

87.80 

95.60 

100.00 

100.00 

100.00 
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Table 18 

Number and percentage of erupted teeth in girls - all teeth combined 

^ Number of teeth Percentage 
years ° 

6 t^i U.57 

7 302 25.08 

8 ii(>l 35.79 

9 527 if5.90 

10 828 59.1if 

11 1152 80.67 

12 919 93.77 

13 1^163 98.58 

14 1232 lOO.OQ 

15 1176 100.00 

16 1232 100.00 



66 

Table 19 

Median age U S.D.) of tooth emergence in Gallong - left quadrant 

3aw Sex 11 IZ C O P] PZ. M l M2. 

Maxiiary 

Mandi­
bular 

Boys 

Girls 

Boys 

Girls 

7.5 
(0.20) 

7.1 
(0.27) 

6.6 
(0.17) 

(0.20) 

8.5 
(0.22) 

(0.22) 

7.65 
(0.17) 

7.65 
(0.17) 

11.5 
(0.25) 

10.6 
(0.30) 

9.9 
(0.22) 

9.5 
(0.20) 

10.6 
(0.20) 

9.75 
(0.32) 

10.75 
(0.20) 

10.1 
(0.25) 

11.4 
(0.30) 

10.85 
(0.32) 

11.35 
(0.20) 

10.9 
(0.35) 

6.35 
(0.30) 

6.3 
(0.20) 

6.25 
(0.22) 

6 J 0 5 
(0.15) 

12.65 
(0.25) 

11.9 
(0.25) 

11.95 
(0.12) 

llA 
(0.35) 
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Table 20 

Median age {+^ S.D.) of tooth emergence in Gallong - right quadrant 

3aw Sex \] l i CO P] P 2. Ml MS 

Maxiiary Boys 7.6 8.55 11.^ 10.5 11.^5 6.7 12.7 
(0.30) (0.22) (O.i^O) (0.20) (0.22) (0.50) (0.20) 

Girls 7.3 8.35 10.& 9.8 10.7 6.U 11.9 
(0.20) (0.22) (0.«*0) (0.55) (0.30) (0.20) (0.22) 

Mandi- Boys 6.5 7.55 9.85 10.75 11.30 6.if5 12.0 
bular (0.20) (0.20) (O.ifO) (0.20) (0.10) (0.30) (0.25) 

Girls 6.if 7.25 9.̂ 1 10.00 10.8 6.1 11.3 
(0.20) (0.22) (0.20) (0.30) (0.35) (0.15) (O.'̂ O) 
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Table 21 

Median age (+_ S.D.) of tooth emergence in Gallong - both quadrants combined 

3aw Sex n \1 CO Pi P2 M l M2 

Maxilary Boys 

Gi r l s 

7.55 
(0.25) 

7.20 
(0.23) 

8.52 
(0.22) 

8.37 
(0.22) 

11.̂ +5 
(0.32) 

10.70 
(0.35) 

10.55 
(0.20) 

9.77 
(0.^3) 

11.̂ ^2 
(0.26) 

10.77 
(0.31) 

6.52 
(O.ifO) 

6.35 
(0.20) 

12.67 
(0.22) 

11.90 
(0.23) 

"vlandi-
bLilar 

Boys 

Girls 

6.55 
(0.18) 

(0.20) 

7.60 
(0.18) 

7.if5 
(0.19) 

9.87 
(0.31) 

9.15 
(0.20) 

10.75 
(0.20) 

10.05 
(0.27) 

11.32 
(0.15) 

10.85 
(0.35) 

6.35 • 
(0.20) 

6.07 
(0.15) 

11.97 
(0.18) 

11.35 
(0.37) 
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and second molars in boys, and f i rs t molar in gir ls. The median age of 

emergence for both sides of mandibular f i rs t premolar in boys and f i r s t 

incisor in girls is same. Further the two tables reveal that the lef t teeth 

in general tend to emerge earl ier than the r ight teeth in maxi l la , whi le 

this order is reversed for the mandibular teeth in both sexes. Table 21 

gives median age of emergence of various teeth in the two jaws of boys 

and gir ls, a f ter pooling the le f t and r ight sides. It can be seen that ail 

mandibular teeth w i th the except ion of f i r s t and second premolar in both 

boys and girls tend to emerge earl ier than their maxi l lary counterparts. 

A careful examinat ion of the three tables would indicate that g i r ls , in gene­

ra l , erupt their teeth earl ier as compared to boys. 

Tabic 21 gives the median ages of erupt ion of d i f fe rent maxi l lary 

and mandibular tec lh in boys and gi r ls . It can be seen that al l mandibular 

teeth wi th the except ion of f i rs t and second premolar in both boys and 

girls tend to emerge earl ier than their maxi l lary counterparts. The median 

age of erupt ion of various teeth in girls is always lower than that observed 

for boys. The ent i re erupt ion of permanent teeth (except th i rd molars) 

takes place between median age 6.07 to 11.90 year in g i r ls , and, 6.35 to 

12.67 years in boys. 

Order of Eruption 

The order of erupt ion by jaw and sex is as fol lows : 
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Maxi l la : M ' > ! ' > 1^> p';> P^> C ° > M ' ^ in boys 

: M ' > 1 ^ > 1 ^ > P ^ > C ° > P ^ > M ^ in gir ls 

Mandible: '^' ' i)>'i > ' 2 ^ ^ , ^ ^ l ) P2/''^'^2 '"^ "^"^^ 

In both the jaws and sexes, the earl iest erupted tooth is the f i rs t 

nnolar, fol lowed by the f i rs t incisor and then erupts the second incisor. 

But the canine changes its placing according to the jaw and sex. In the 

upper jaw of boys, canine emerges af ter the premolars, in the upper jaw 

of girls i t emerges inbetween the f i rs t and second premolars and in the 

lower jaw of both Ihe sexes i t emerges before the premolars emerge. 

Both the jaw combined 

M , ) M ^ > I , > 1 > l 2 > I ^ > C ^ > P ^ > P , > P 2 > P ^ > C ° ^ ^ M 2 > M 2 i n b o y s 

^^1>^'^'> • ! > ' > ' 2 > ' ^ > ^ 9 > P ^ ^iy^% P % P 2 > M 2 > M 2 in gir ls 

In both the jaw and sex combined, the f i rs t tooth to be emerged 

is the f i rs t mandibular molar. In all the teeth considered r ight f rom f i rs t 

molar upto second molar the mandibular teeth emerges before the maxi l lary 

teeth of same type do excepting the pYewoIaTrywhich changes i ts placing depen­

ding upon ihe jaw und sex as explained ear l ier. 
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Pathology 

Caries 

Caries atfected children for different age groups of boys and girls 

are presented in Table 22. An overall scrutiny of the table reveals that 

generally the percentage of occurrence of mild, moderate or severe caries 

increases in children of both the sexes as they grow up. In both boys and 

girls mild form of caries are recorded earliest in 6 year age group, whereas, 

moderate and severe forms of caries are recorded earliest in the 7 year 

age group for both the sexes. An interesting observation made here is 

that considering all the age groups together the frequency of occurrence 

of rnild form of caries is almost similar in boys and girls; moderate form 

of caries occur with a greater percentage in boys, whereas, a higher per­

centage of severe form of caries are found in girls as compared to boys. 

Highest prevalence of mild, moderate and severe caries in both the sexes 

are found in 15 year age group. 

The number and percentage occurrence of caries affected teeth 

is given in table 23 which shows that the percentage of caries affected 

teeth do not follow any pat tern of their distribution. 

In both the sexes the mild form of caries affected teeth have 

been recorded earliest in 6 years of age, whereas, moderate and severe 

forms are recorded earliest by 7 years of age for both the sexes. An observe-
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Table 22 

Caries a f fec ted chi ldren by age and sex 

Age in 
years 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

Total 

Boys 

1 
(2.86) 

2 
('/.76) 

1 
(2.33) 

3 
(7.89) 

l4 

3 
(7.69) 

if 

(8.33) 

3 
(6.98) 

3 
(6.32) 

3 
(7.32) 

2 
(6.'t5) 

29 
(2.87) 

Mild 
Girls 

2 
(6.25) 

1 
(2.33) 

1 
(2.17) 

2 
(4.88) 

2 
(4.00) 

2 
(3.92) 

2 
(5.71) 

3 
(5.66) 

3 
(6.82) 

3 
(7.14) 

4 
(9.09) 

2^ 
(2.48) 

Moderate 
Boys Girls 

0 
(0.00) 

1 
(2.38) 

1 
(2.32) 

1 
(2.63) 

3 
(5.88) 

2 
(5.13) 

3 
(6.25) 

3 
(6.98) 

4 
(&.70) 

4 
(9.76) 

2 
(6.45) 

24 
(2.38) 

0 
(0.00)-

1 
(2.33) 

1 
(2.17) 

1 
(2.44) 

1 
(2.00) 

2 
(3.92) 

2 
(5.71) 

3 
(5.66) 

2 
(4.55) 

2 
(4.76) 

3 
(6.82) 

18 
(1.78) 

Se> 
Boys 

0 
(0.00) 

I 
(2.38) 

1 
(2.33) 

1 
(2.63) 

2 
(3.92) 

1 
(2.56) 

2 
(4.17) 

1 
(2.33) 

1 
(2.17) 

2 
(4.88) 

2 
(6.45) 

14 
(1.39) 

/ere 
Girls 

0 
(0.00) 

1 
(2.33) 

2 
(4.35) 

1 
(2.44) 

1 
(2.00) 

2 
(3.92) 

1 
(2.86) 

2 
(3.77) 

2 
(4.55) 

4 
(9.52) 

3 
(6.82) 

19 
(1.88) 
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Table 23 

Prevalence of caries in permanent teeth by age and sex 

Age in 
years 

6 

7 

8 

9 

10 

1 1 

12 

13 

1^ 

15 

16 

Total 

Total 

( both sexes 
combined) 

Total 
(both sexes and 

groups com! 

Boys 

2 
('f.65) 

(1.72) 

2 
(0.^7) 

7 
(1.55) 

10 

8 
(1.17) 

11 
(0.93) 

9 
(0.78) 

11 
(0.85) 

10 
(0.87) 

7 
(0.81) 

<S1 
(0,99) 

Mild 

160 
(0 .90 

all age 
bined) 

Girls 

2 
(i^.SS) 

2 
(0.66) 

4 
(0.87) 

5 
(0.95) 

(0.97) 

8 
(0.69) 

6 
(0.65) 

10 
(0.68) 

12 
(0.97) 

11 
(0.94) 

11 
(0.89) 

79 
(0.85) 

Moderate 
Boys Gir ls 

0 
0.00) 

1 
(0.i*3) 

1 
(0.24) 

3 
(0.66) 

7 
(0.98) 

7 
(1.02) 

8 
(0.68) 

7 
(0.61) 

9 
(0.70) 

11 
(0.96) 

8 
(0.92) 

62 
(0.76) 

118 
(0.67) 

347 
(1.98) 

0 
(0.00) 

1 
(0.33) 

3 
(0.65) 

3 
(0.57) 

4 
(0.48) 

8 
(0.69) 

6 
(0.65) 

9 
(0.62) 

7 
(0.57) 

7 
(0.60) 

8 
(0.65) 

56 
(0.60) 

Boys 

0 
(0.00) 

1 
(0.43) 

I 
(0.24) 

1 
(0.22) 

2 
(0.28) 

2 
(0.29) 

2 
(0.17) 

3 
(0.26) 

4 
(0.31) 

5 
(0.44) 

5 
(0.58) 

26 
(0.32) 

Severe 
Girls 

0 
(0.00) 

3 
(0.99) 

3 
(0.65) 

2 
(0.38) 

3 
(0.36) 

4 
(0.35) 

4 
(0.44) 

6 
(0.41) 

5 
(0.41) 

7 
(0.60) 

6 
(0.49) 

43 
(0.46) 

69 
(0.39) 
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tion made here is that considering all the age groups together the frequency 

of mild and moderate form of caries occur with a greater percentage in 

boys, whereas, a higher percentage of severe form of caries are found in 

girls as compared to boys. In our sample 0.91 percent of teeth are affected 

by mild form of c anes , 0.67 percent by moderate form and 0.39 percent 

of teeth are affected by severe form of caries and overall 1.98 percent 

of teeth are affected by various degree of caries in the Gallong children. 

Periodontal Disease 

In order to find the prevalence of periodontal disease in the present 

btudy ihc iiicihods detailed by Russell (1956, 1957) have been used. 

The number and percentage of periodontal index scores of children 

of present study are listed in t a b l e s %.y^~'\l/}At is clear from the Table that 

the percentage of clinically normal supportive tissues in both boys and girls 

decreases gradually with increasing age. At the age of 6 years 65.71 percent 

of boys and 68.75 percent of girls have normal supportive tissues, the per­

centage reduces to about ^1.9^ and 31.82 in boys and girls, respectively, 

by the age of 16 years. The percentage of 'simple gingivitis' and 'the begin­

ning of the destructive periodontal disease' (both being reversible forms 

of disease) ranges between 13.73 to ^ ^ - U percent for different age groups 

in both the sexes. No clear patterr> uf occurrence of 'simple gingivitis' 

can be seen by age and sex, however, the average beginning of 'destructive 



* •'^p 

A GALLONG BOY HAVING PERIODONTAL DISEASE 
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periodontal disease' is found to occur wi th a greater percentage in boys 

as compared to gir ls. 

'J'))c 'established dest ruct ive ' perjodontal disease' is found in boys 

and girls as young as 7 years old, and i t is fur ther observed that this preva­

lence is high i l l boys than the gir ls in most of the age groups. This disease 

ranges between 0 to 37-25 percent for d i f ferent age groups in both the 

sexes. The last stage of periodontal disease, i.e. terminal disease, is found 

earl iest in 13 year old boys and 1^ years old gir ls, the percentage occurrence 

ranging between 2.17 to 6.82 percent f rom 13 to 16 years of age in both 

the sexes. 

From the above observations i t is clear that i r reversible fo rm of 

periodontal disease, sets in the chi ldren of the present study by the t ime 

they are 7 years old. Another fac t which emerges f rom the tableJSis that 

at least 25.93 percent of chi ldren of the present sample are af fected by 

the irreversible stages of periodontal disease before reaching adulthood. 
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Chapter V 

DISCUSSION 



The comparative study of order of eruption of different populations 

by jaw and sex and both the jaw and sex combined. In all the populations, 

mostly first mandibular molars emerged earlier to all other teeth, followed 

by the central and lateral incisors. Canine and premolars do not occupy 

a spc<i(ic pobi uon \n tiie sequence of lootl i emergence times. 

The order of tooth emergence for jaw and sex combined reveals 

that mandibnlur canine emerge earlier to f irst premolars and maxillary 

canine emerges after the second premolars in our sample, whereas in'Culbarga 

children the emergence timing of second manibular premolar is same to 

maxillary second molar, and in general the order of eruption of tooth given 

by Wheeler 1988, there the mandibular f irst premolars and maxillary second 

premolar has same time of emergence. 

The tooth emergence time of our population is compared with Khasi, 

a north-east Indian tribe and also with some other Indian populations.lKTjjCHC-

ra l i . , among Gallong the permanent teeth emerge late compared to otner 

Indian population. 

The Patiaia Punjabis studied by J îdhu and Gupta (1973), are close 

to our population in respect to the tooth emergence t iming. The emergence 

time of the f i rst maxillary premolar in male (10.55) is same in both the 

populations, and the other teeth which have closer eruption timing to our 

sample are the second maxillary incisor in girls, maxillary canine in both 

the sexes, f i rst and second maxillary premolars in boys, the f i rst mandibular 

premolar in girls, the second mandibular premolar and second molar in boys. 
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The Khasi children studied by Jaswal (1983) also shows that their 

tooth emergence timing is closer to our population. The maxillary premolar 

in girls, the f i rst mandibular incisor in boys, the second mandibular incisor 

and first mandibular molar in girls are also close to our population in respect 

to their tooth emergence timings. 

Some other populations like Bengalee studied by Banerjee et̂  ah 

(198^) shows closer emergence timing of the second maxillary premolar 

in girls and f i rst mandibular premolar in boys. Rest of the populations 

do not show much closer timing of tooth emergence, but one or two teeth 

show closeness with our population in respect to both emergence t iming. 

When our sample was compared with populations other than Indian 

for the tootli emergence t iming, i t is seen that the British populations studied 

by CIciiiLiits c_î  u]_. (1953a) and by Miller £ l £[_• (1965) are close to our popula­

t ion. The emergence time of second mandibular molar (11.35) in girls is 

same to our sample. The other teeth showing closer emergence timing 

with Gallong population are the second incisor in boys, canine in both the 

sexes, f irst premolar in gir ls, in the maxilla, and second incisor and f i rst 

premolar in the rnandible of boys. 

The emergence time of the second premolar (10.85) and the second 

molar (11.35) in girls of Brazilian Japanese studied by Eveleth and Freitas 

(1969) is same to that of Gallong, Halikis (1961) studied the Australian 

popLilalion where the eruption t ime of maxillary second molar in girls and 
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â  

r-
0 

• 
r-

0 

CO 

CO 

t-H 

ON 

cn 
• i n 

i n 
CM 

CO 
[^ 

• i n 

CTi 
i n 

ON 
l"-

cn 

O CTv 

in 
CO CO 

CO 

in 

>, 0 
m 

r H 
U 

•rH 

0 

in 
> i 

S 

rH 
M 
rH 

0 

in 
C 
10 

•rH 



in 

83 

c in 
+3 (0 

a) 0) 

(J U^ 

(0> 

c 
(0 

<0 

r j l 

0)1 

C 
(0 

f. 
c 
r-l ^ 

ro r-
t- o 

« • 



8* 

maxi l lary f i rs t molar in both the sexes is close to our sample. 

The emergence t ime of f i rs t maxi l lary premolar in boys and second 

mandibular molars in gir ls of Canadian populat ion, studied by Peel Country 

(1950) is closer to our populat ion. The f i r s t maxi l lary incisor and f i r s t 

maxi l lary molars in Chinese gir ls studied by Lau (1971) shows closer erupt ion 

t iming wi th the present sample. Some of the maxi l lary teeth e.g. the canine 

and the f i rs t premolar in boys and the f i r s t premolar in gir ls of Thai popu­

lat ion studied by Kamalanathan et_ al_. (1960) shows nearer erupt ion t ime 

to the present sample. 

The other population l ike Sri Lankan, Gambians and Newzealanders 

are presented in the table 26 shows few tee th , which has close emergence 

t ime wi th present sample. 

Apart f rom the s imi lar i ty in tooth emergence t ime, the remaining 

teeth have high and in some cases moderate var ia t ion w i th out populat ion. 

When our findings on number of tooth emerged at specif ic ages 

was compared to other populations viz. Newzealand, Sri Lanka and Gulbarga 

(Karnataka), i t is observed that the erupt ion of the f i r s t tooth occurred 

as early as U years in Gulbarga chi ldren in both the sexes fo l lowed by the 

chi ldren of Newzealand at 5 years, while in the present sample and in Sri 

Lanka chi ldren the f i rs t tooth emerged at 6 years. The comparison does 

not give a specif ic pat tern of mean number of erupted teeth in the four 

opulat ion samples considered. However, at 7 and 8 years of age the mean 
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Table 2«8 

Position, Age and Sex-wise distribution of caries-affected teeth 

Age in 
years 

6 

7 

8 

9 

10 

1 1 

12 

13 

1^ 

15 

16 

Sex 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Anterior 

1 

0 

2 

2 

2 

14 

6 

k 

9 

9 

8 

10 

9 

7 

6 

9 

7 

9 

9 

8 

7 

7 

Percentage 

0.01 

0.00 

0.02 

0.02 

0.02 

O.Oit 

0.07 

0.0^* 

0.11 

0.10 

0.10 

0.11 

0.11 

0.08. 

0.07 

0.10 

0.09 

0.10 

0.11 

0.09 

0.09 

0.08 

Posteri'or 

1 

2 

k 

it 

2 

6 

5 

6 

10 

6 

9 

10 

12 

9 

13 

16 

17 

15 

17 

17 

13 

* 18 

Percentage 

0.01 

0.02 

0.05 

O.Ot^ 

0.02 

0.06 

0.06 

0.06 

0.12 

0.06 

0.11 

0.11 

0.15 

0.10 

0.16 

0.17 

0.21 

0.16 

0.21 

0.18 

0.16 

0.19 
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Table 29 

Percentage frequency d is t r ibut ion of Car ies-af fected chi ldren 

by age and sex 

Age in Gallong (Present Study) Gulbarga (Karnataka) 
years Boys Gir ls •.••...1 Boys Gir ls 

6 2.86 6.2^ -„ _ _ 

7 9.52 6.98 \ 8.00 1.90 -;.:.-.. 

8 6.98 &.70 .'. ^.80 16.20 . , . u 

9 13.16 9.76 . . : ' 10.90 19.20 1 /j 

10 17.65 8.00 . . 9.00 19.50 

11 15.38 11.76 > ,• 13.30 18.50 • ' ; 

12 18.75 1^.29 • . . - 5.30 20.60 L? .„ 

13 16.28 15.09 17.20 33.30 . , . . , ; 

1^ 17.39 15.91 1-. 20.80 22.-70 1 j 
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number of emerged teeth in both sexes are more in the Newzealand sample. 

By the age of 13 years the mean number of teeth erupted is greater in 

Sri Lankan boys, followed by boys of Arunachal, Gulbarga, and'Newzealand). 

By the age of 13 years, the greates t mean number of erupted tee th in girls 

Ts found in present sample followed by Gulbarga, Sri Lanka and Newzealand 

samples; whereas, in boys it is Sri Lanka followed by present sample, Gulbarga 

and Newzealand. 

The number of caries-affected teeth is recorded high in the posterior 

teeth (premolars and molars) than the anterior (incisors and canines) in 

ali the age groups and both the sexes. The percentage of caries-affected 

teeth is little high in boys than the girls. On an average, 1.65 per cent 

of caries-affected teeth were found in the girls and 2.27 per cent in the 

boys. 

The finding of the present study in Gallong is discussed in the light 

of Rami Reddy's (1986) w.ork on the people of Gulbarga (Karnataka) 

on permanent tee th , carried out more or less on similar lines. 

The highest percentage of caries-affected persons found in the age 

group of 12 years in boys and I'f years in girls of our sample, whereas, 

the highest percentage of persons having caries-affected teeth are 14 years 

in boys and 13 years in girls of Gulbarga (Karnataka). In our sample the 

percentage of caries-affected boys are more than the girls, whereas, this 

percentage is found to be reversed in the Gulbarga children. In general, 
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Table 31 

Average periodontal index in d i f fe ren t populations 

Population Group Average Periodontal Age Group 
Index (years) 

Gal long, Arunachal Pradesh 

Bal t imore, Maryland (White) 

Alaska; p r im i t i ve Eskimos 

Ecuador 

Ethiopia 

Bal t imore, Maryland (Negro) 

Uganda 

Vietnam; Vietnamese 

Colombia 

Alaska; urban Eskimos 

Chile 

Lcnanon; Lebanese 

Thailand 

Lanonon; Palestinian refugees 

Bur f i ia 

3ordan; Jordanian civ i l ians 

Vietnam; Hi l l Tribesmen 

Trinidad 

Jordan; Palestinian refugees 

0.96 

1.03 

1.17 

1.85 

1.86 

1.99 

2.50 

2.18 

2.21 

2.31 

2.74 

2.98 

3.30 

3.52 

3.58 

3.96 

3.97 

4.21 

4.41 

40-49 
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the percentage of canes-af fec ted chi ldren increase w i th increasing age, 

in both the populations. 

On a wor ld-wide basis the Gallong (73.98X)ranks re lat ive ly low in 

the magnitude and prevalence of periodontal disease. The prevalence of 

g ingiv i t is is found to be comparat ively very low in the Virgin Island (Negro 

population) (26.9%) and also in White chi ldren f r om Marryland (35%). High 

prevalence of g ingiv i t is is found in low to middle class male school chi ldren 

in Lahore (99.^1%), and the pr imary school chj 'dren in Norway, (99.0%). 

The percentage of prevalence of g ingiv i t is in the present sample (75.26%) 

is close to that of the Lahore gir ls of high socio-economic leve l , and White 

chi ldren f rom Texas (79.0%) and secondary school chi ldren in London (79.0%). 

Gallong chi ldren ranks re lat ive ly low in magnitude and prevalence 

of periodontal disease in wor ld-wide basis. Table 31 shows shows mean 

Periodontal Index scores by various population groups throughout the wor ld . 

Compared w i th South Amer ica , Uni ted States and other Asian countr ies, 

the severity of periodontal disease in Gallong chi ldren is re lat ive ly low. 

CONCLUSION 

From the findings of the present study fo l lowing conclusions can 

be drawn : 

1. First mandibular molars are the earl iest to emerge in the ent i re 

dent i t ion , in six year age group of both the sexes. 
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2. The emergence of permanent tooth except the th i rd molar was 

completed by the age group of 12 years in gir ls and 13 years in boys. 

3. in general the emergence t iming of permanent teeth in girls 

is sl ightly earl ier than in boys. 

U. Median age of tooth erupt ion, in general is re lat ively high in 

chi ldren of present study in comparison to other populations. 

5. Present sample fol lows the common order of tooth emergence 

excepting the maxi l lary canine and second premolar-^. 

6. The prevalence of car ies-af fected teeth are earl iest observed 

in age group 6 years in both sexes, and the percentage of a f fected-ch i ldren 

is found to be highest in age group 12 and 14 years for boys and gir ls, res­

pect ively. 

7. Present sample has higher percentage of boys w i th car ies-af fected 

teeth as compared to gir ls. 

8. In the Galiong chi ldren, 77.90 percent of boys and 70.06 percent 

of gir ls are a f fec ted by d i f fe ren t stages of g ingiv i t is . 

9. Galiong rank re lat ive ly low in magnitude and prevalence of perio­

dontal disease as compared to other populations considered in the present 

study. 

Comparat ive studies show that people of Gulbarga (Karnataka) studied 

by Rami Reddy have higher percentage of persons w i th car ies-af fected 
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teeth than our sample. In worldwide basis Gailong chi ldren rank re lat ive ly 

low in the magnitude and prevalence of periodontal disease and also in 

Average Periodontal Index. There may be several reasons for i t , some 

of which may be because of their less in terac t ion w i th the outside people, 

and their food habit. In the vil lages people occasionally have the previlege 

of taking pork and mut ton, specially during ceremonial r i tuals or during 

construct ion of houses in the vi l lage. The major food of Gailong consists 

ot boiled r ice , boiled green vegetables, dr ied and fermented bamboo shoots, 

roots, raw f ru i ts and enough quant i ty r ice beer. The green leafy vegetable 

is f ibrous in nature that cleans the teeth and the alcohol content in r ice-beer 

also work as a Yooth cleaning agent. Moreover their food is less sugary. 

Higher prevalence of car ies-af fected teeth and periodontal disease 

arc found in boys than the gir ls in our populat ion. Relat ively greater number 

of boys have found to smoke or chew tobacco and also to chew betelnut , 

whici i have highly associated w i th the increase of periodontal disease, 

although this association is not unequivocal, i t seems reasonable that any 

J.abit that increases i r r i t a t i on to the gingiv i t is tissues or lowers the resis­

tance of the tissues would be a predisposing of secondary factors in in i t ia t ing 

periodontal disease. People in the vil lages do not go for individual pot 

for dr ink ing. By nature boys of ten visit their relat ives and fr iends where 

they may share drink w i th the car ies-af fected persons. In general chi ldren 

in the vil lages clean their teeth w i th f inger and water , charcoal and also 

w i th tooth paste and brush whereas in town most of the chi ldren use tooth 

paste and brush to clean and keep their teeth healthy. 
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Af ter carying out this research work among the Gal long, i t is f r u i t f u l 

to make some suggestions on prevent ive and remedial measures for dental 

care. 

1. in the villages people should be encouraged to use tooth brush 

and f luorided tooth paste instead of charcoal or water and f inger. 

2. Modern medical fac i l i t ies should be made available in the remote 

vil lages. 

3. Food i tem should contain adquate amount of v i tamin , minerals, 

calc ium that required to keep the teeth and gums healthy. 

4. Car ies-af fected parents should be encouraged not to eat or drink 

together w i th their chi ldren in same pot. 

5. Caries patients should brush their teeth just af ter meal so that 

no soft food debris remain attached in between the tee th . 

6. The persons having car ies-af fected teeth should not be encouraged 

to eat sweets or any food i t em containing large amount of sugar. 

7. Persons suffer ing f rom caries or periodontal disease should be 

encouraged to visi t the dent ist . 

8. The people should be given the basic knowledge of tooth care 

and its impor tance. 
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