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THIS investigation had the following 
objectives: 

1. To train investigators for epidemio­
logical studies of periodontal disease in 
India; 

2. To initiate a study of the prevalence 
and incidence of periodontal disease, with 
special reference to early destructive perio­
dontal disease; 

3. To relate various etiologic factors to 
the prevalence and severity of the perio­
dontal disease; 

4. To investigate whether or not perio­
dontal disease in India is of a different 
nature or type than periodontal disease in 
the Western world; 

5. To gain information that could 
serve as a basis for planned management 
and prevention of periodontal disease. 

A review of the literature pertinent to 
the planning of this study has been pub­
lished previously.1 

MATERIAL AND METHOD 

Since one of the main purposes of this 
investigation was to study the initial phase 
of destructive periodontal disease in the 
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permanent dentition, it was decided to 
examine age groups between 11 and 17 
years. According to local authorities in 
Bombay, it was more expedient to select 
boys for the survey than girls since the 
boys were attending school more regularly 
than girls. By studying only boys the prob­
lem of possible differences in periodontal 
scores associated with the difference in sex 
if mixed groups were examined could be 
avoided. 

A n attempt was made to examine urban 
and rural groups of equal size and com­
parable age. The selected population groups 
were all living under very poor economic 
conditions. Urban public schools in the 
cotton mill district of Bombay provided 
the urban sample. The rural population 
groups were made up of boys from public 
and missionary schools in the Bassein Road 
area, about 40 to 50 miles from the center 
of Bombay. This area is an agricultural 
district (rice and bananas) but, being situ­
ated so close to the city of Bombay, the 
economic and social standards cannot be 
accepted as typical of rural India. 

In the 11-year group were included boys 
who were 11 years of age or older but had 
not reached the age of 12 at the date of the 
examination. The 13, 15, and 17-year old 
groups were formed in the same way. A l l 
of the boys within these age groups were 
examined in every school visited. The co­
operation from the school authorities, 
teachers, and children was excellent. The 
examination usually was done on open 
balconies without artificial light, and with 
instruments described in a previous article.1 

Eight Indian dentists participated in the 
examination procedures. Each boy within 
the selected age group was examined twice 
in order to complete a Russell-Greene scor­
ing under Dr. Greene's supervision2 and 
another scoring according to the system 
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T A B L E I 

Periodontal Disease, Calculus, Plaque, and Attrition Scores 

Number 
Examined 

M.ean Scores 

Age 
Number 

Examined Periodontal 
Disease 

Calculus Plaque Attrition 

Bombay 
City 

11 
13 
15 
17 

343 
255 
189 
40 

1 . 3 3 ± 0 . 0 2 6 * 
1.45 0.029 
1.53 0.033 
1.42 0.065 

0.91 ± 0.030* 
1.20 0.034 
1.23 0.043 
1.33 0.074 

1.73 ± 0.029* 
1.65 0.031 
1.54 0.035 
1.55 0.090 

0.40 ± 0.018* 
0.56 0.021 
0.61 0.023 

75 0.052 

Urban 
Total 11-17 827 1.42 ± 0.016 1.09 ± 0.019 1.65 ± 0.018 0.51 ± 0.011 

Bassein 
Road 

11 
13 
15 
17 

202 
209 
203 
177 

1.55 ± 0.032* 
1.56 0.033 
1.55 0.034 
1.61 0.040 

1 . 1 3 ± 0.036* 
1.30 0.033 
1.40 0.033 
1.53 0.048 

1.96 ± 0.035* 
1.88 0.027 
1.75 0.031 
1.67 0.033 

0.69 ± 0.021* 
0.77 0.018 
0.88 0.016 
0.95 0.016 

Rural 
Total 11-17 791 1.57 ± 0.017 1.33 ± 0.019 1.82 ± 0.016 0.82 ± 0.009 

Rural 
19-22 
23-26 
27-30 

19 
27 
13 

1.97 ± 0.129* 
2.13 0.126 
2.43 0.254 

1.69 ± 0.090* 
1.72 0.071 
1.83 0.101 

1.52 ± 0.135* 
1.60 0.059 
1.72 0.065 

1.09 ± 0.044* 
1.27 0.048 
1.29 0.052 

Total 59 2.14 ± 0.090 1.73 ± 0.049 1.60 ± 0.053 1.22 ± 0.029 

*Standard Error 

suggested by Ramfjord.1 An attempt was 
made to familiarize the examiners with 
both systems and to let them practice each 
scoring system. 

The findings obtained according to the 
Russell-Greene system have been published 
by Dr. Greene.2 His article is referred to 
for comparison with the findings reported 
here following the use of the periodontal 
disease index (P.D.I.) described by Ramf­
jord.1 

The main survey included 827 boys from 
Bombay City and 791 boys from the Bas­
sein Road district. In addition, 59 males, 
19 to 30 years old, were examined at a 
teacher's college in the Bassein Road district. 

FINDINGS 

Table I is a compilation of all recordings 
with regard to periodontal disease, calculus, 
plaque, and attrition. 

A trend for periodontal disease to in­
crease slowly in severity with increasing 
age is apparent from this table. An excep­
tion to this trend seems to be the 17-year 
old boys in the urban section. There also 

appears to be a statistically significant dif­
ference at the one per cent level between 
the severity of periodontal disease in the 
rural and urban populations for most age 
groups with the rural groups having the 
highest scores. A similar difference also 
was reported by Greene.2 However, some 
modifying factors should be considered in 
order to understand and evaluate this dif­
ference. 

1. The urban examinations were done 
first. The examiners were not well trained, 
and the ability to observe periodontal dis­
ease increases with the experience of the 
examiner. 

2. Three examiners from the urban 
study did not participate in the rural study. 
One examiner, whose scores were con­
sistently far below average in the urban 
study, was used as interpreter and thus 
practically eliminated from examination of 
subjects in the rural study (examined only 
6 boys). 

In order to minimize the examiner dif­
ference, Table II was compiled. Only the 
findings of three examiners (including the 
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T A B L E I I 

Periodontal Disease, Calculus, Plaque and Attrition Scores by the Three Most Consistent Examiners 

Number 
Examined 

Mean Scores 

Age 
Number 

Examined Periodontal 
Disease 

Calculus Plaque Attrition 

Bombay 
City 

11 
13 
15 
17 

82 
93 
76 
13 

1.72 ± 0.036* 
1.73 0.036 
1.65 0.043 
1.56 0.077 

1 . 0 9 ± 0.057* 
1.27 0.050 
1.35 0.056 
1.45 0.092 

1.84 ± 0.055* 
1.72 0.051 
1.54 0.046 
1.56 0.067 

0.579 ± 0.036* 
0.695 0.035 
0.746 0.022 
0.869 0.061 

Urban 
Total 11-17 264 1.70 ± 0.021 1.25 ± 0.030 1.70 ± 0.028 0.682 ± 0.018 

Bassein 
Road 

11 
13 
15 
17 

141 
140 
138 
121 

1.69 ± 0.029* 
1.74 0.030 
1.72 0.034 
1.71 0.045 

1.05 ± 0.037* 
1.25 0.041 
1.37 0.042 
1.46 0.038 

1.97 ± 0.039* 
1.87 0.034 
1.75 0.040 
1.64 0.041 

0.699 ± 0.020* 
0.769 0.020 
0.872 0.019 
0.946 0.018 

Rural 
Total 11-17 540 1.72 ± 0.017 1.28 ± 0.020 1.81 ± 0.019 0.817 ± 0.010 

*Standard Error 

writer) whose scores were very similar 
have been included. According to this table 
there is only a slight but non-significant 
difference between the periodontal disease 
scores of the urban and rural boys. 

A gradual increase in accumulation of 
calculus with age is evident in both Tables 
I and II. However, the statistically signifi­
cant difference (at the one per cent level 
of confidence) in Table I between the rural 
and urban groups appears as an insignifi­
cant difference in Table II, indicating only 
slightly more calculus in the rural than in 
the urban group. 

The scores for stainable dental plaques 
gradually decline with an increase in age 
from 11 to 15 years in the urban boys and 
from 11 to 17 years of age in the rural boys 
according to Tables I and II. The plaque 
scores are also significantly higher in the 
rural than in the urban groups (some at 
the 5 per cent level and some at the one per 
cent level). 

A gradual increase in attrition with age 
is obvious from both Tables I and II. There 
is also a highly significant difference in 
attrition between the rural and urban 
groups of the same age. The rural groups 
consistently exhibit more occlusal and in-
cisal wear than the urban groups. No at­
tempt was made to study the possible 

dietary background for the higher attrition 
scores in the rural groups. 

A t the bottom of Table I are listed the 
scores from a pilot study of men 19 to 30 
years of age. This limited material was 
divided in age groups of four-year inter­
vals: 19 through 22 years, 23 through 26, 
and 27 through 30 years of age. From this 
table, it appears that periodontal disease 
slowly increases in severity (amount of 
periodontal destruction) with increase in 
age. A slow gradual increase also is evident 
For the calculus, plaque, and attrition 
scores. It is interesting to note that the 
level of plaque appears to reach a low at 
15 to 19 years of age, seemingly somewhat 
earlier in the urban than in the rural 
population, and then the score gradually 
increases with age. 

The entire material was analyzed with 
reference to prevalence of periodontal dis­
ease, periodontal pockets, and gingival re­
cession (Table III). This table demon­
strates drastically the magnitude of the 
problem of periodontal disease in India 
since practically 100 per cent of all indi­
viduals examined had periodontal disease. 
From this table, it also appears that perio­
dontal pockets are initiated after the age 
of 15 years. The very few individuals who 
had true periodontal pockets or gingival 
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T A B L E III 

Persons with Periodontal Disease, Periodontal Pockets and Recession (Urban and Rural) 

Age 
Number 

Examined 

Persons with 
Periodontal 

Disease 

Persons with 
Periodontal 

Pockets 

Persons with 
Recession 

Number Percent Number Percent Number Percent 

11 

13 

15 

17 

19-22 

(mean 20.6) 

23-26 
(mean 24.0) 

27-30 
(mean 28.3) 

542 

464 

392 

217 

19 

27 

13 

539 

464 

392 

217 

19 

27 

13 

99.4 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

4 

3 

8 

20 

6 

13 

6 

0.7 

0.6 

2.0 

9.2 

31.6 

48.1 

46.2 

3 

1 

4 

7 

3 

7 

6 

0.6 

0.2 

1.0 

3.2 

15.8 

25.9 

46.2 

recession before the age of 15 had these 
anomalies in association with marked mal­
position of the teeth, and the epithelial at­
tachment was situated only slightly apical 
to the cementum-enamel junction. A t the 
age of 17, more than 9 per cent of the 
individuals examined had periodontal pock­
ets, and in the small group of 19 to 22 year 
old individuals, 31.6 per cent had perio­
dontal pockets. Much larger population 
groups have to be examined before signifi­
cant results can be obtained relative to the 
progress of periodontal disease in indi­
viduals older than 17 years of age. How­
ever, it is interesting to note the great 
increase in gingival recession with age. 
From clinical observation, it was obvious 
that this recession was due to horizontal 
rubbing over the teeth with the fingers for 
the purpose of oral hygiene. This procedure 
was often accompanied by the use of sharp 
abrasives (ashes or abrasive tooth powders), 

producing wide " U " shaped notches on the 
labial gingival aspect of the teeth, espe­
cially in the maxilla in persons older than 
25 to 30 years of age. 

The gingivitis score for the individual 
teeth in the various age groups is recorded 
in Table IV. The recorded mandibular 
lower incisor (tooth #2 5) consistently 
showed the most severe gingivitis in its 
surrounding tissues. The next highest score 
for gingivitis was found around the maxil­
lary first molar (tooth #3), while the 
lowest score for gingivitis was found 
around the mandibular first bicuspid 
(tooth #28). A slight decrease in the mean 
score for gingivitis from 15 to 17 years of 
age is consistent with the reports from 
other surveys of prevalence of periodontal 
disease.3-7 

The distribution of the periodontal 
pockets is recorded in Table V - A . It is 

T A B L E IV 

Gingivitis Score for Individual Teeth (Urban and Rural) 

Number Tooth Tooth Tooth Tooth Tooth Tooth Mean 
Age Examined #3 #9 #12 #19 #25 #28 Gingivitis 

11 542 1.48 1.27 1.30 1.38 1.69 1.09 1.40 

13 464 1.62 1.40 1.47 1.51 1.81 1.13 1.49 

15 392 1.60 1.43 1.46 1.55 1.87 1.27 1.53 

17 217 1.63 1.39 1.50 1.50 1.89 1.25 1.50 
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T A B L E V - A 

Individual Teeth with Periodontal Pockets (Urban and Rural) 

Age 
Number 
of Cases 

Tooth 
#3 

Tooth 
#9 

Tooth 
#12 

Tooth 
#19 

Tooth 
#25 

Tooth 
Total Number of 

Teeth with 
Periodontitis 

11 

13 

15 

17 

542 

464 

392 

217 

0 

0 

0 

8 

1 

0 

0 

2 

0 

1 

2 

4 

0 

0 

1 

4 

3 

2 

5 

9 

0 

0 

0 

1 

4 

3 

8 

28 

evident that the greatest number of perio­
dontal pockets were found around tooth 
#25 which, according to Table IV, also 
showed the highest score for gingivitis. 
Tooth #3, which had the next highest score 
for gingivitis, also had the next highest 
number of periodontal pockets. Tooth #28, 
which had the lowest score for gingivitis, 
had the lowest number of periodontal pock­
ets. In the 17-year old group, periodontal 
pocket formation had been initiated around 
one or more of the teeth included in the 
examination in one or more individuals. 

Gingival recession is recorded in Table 
V-B. The figures for recession were low in 
these young age groups, and the recession 
usually was found in association with 
severe malposition of the teeth and most 
often where the lower incisors were in ex­
treme labial version. 

Tables V I - A and VI-B respectively 
show the amount of calculus on the indi­
vidual teeth and the percentage of teeth 
with calculus of all the teeth examined 
within the various groups. The mandib­
ular lower incisor (tooth #2 5) is leading 
both in regard to amount of calculus and 

in percentage of teeth with calculus. The 
calculus deposition on tooth #3 shows the 
next highest figures, and the lowest score 
for calculus was found on tooth #28. Note 
the steady increase in amount of calculus 
and number of teeth with calculus with in­
crease in age as evident from Tables VI -A 
and VI-B. 

The distribution of bacterial dental 
plaques is recorded in Tables VII-A and 
VII-B. A slight decrease in the amount of 
plaque on the teeth with age can be ob­
served from Table VII-A. This decrease is 
found mainly in the age groups from 11 to 
15 years of age, and it was observed 
clinically to be associated with plaque re­
moval on the labial aspect of the teeth by 
rubbing the teeth with the finger tip and 
some abrasive. On the other hand, it is evi­
dent from Table VII-B that the percentage 
of teeth with bacterial plaques increased 
with age until it involved 95 to 100 per 
cent of all of the teeth examined. 

Table VIII shows the mean scores for 
attrition, mobility, and open contact for 
the entire material. A gradual increase in 
attrition with age is evident from this 

T A B L E V - B 

Individual Teeth with Recession (Urban and Rural) 

Number Tooth Tooth Tooth Tooth Tooth Tooth 
Total Number of 

Teeth with Age of Cases #3 $9 TOOTH #12 #19 #25 #2* Recession 

11 542 0 0 0 0 2 0 2 

13 464 0 0 0 0 2 0 2 

15 392 0 0 0 0 4 0 4 

17 217 2 1 1 0 0 5 9 
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T A B L E V I - A 

Calculus Score for Individual Teeth (Urban and Rural) 

Number Tooth Tooth Tooth Tooth Tooth Tooth Mean 
Age Examined #3 #9 #12 #19 #25 #28 Calculus 

11 542 1.23 .90 .62 1.04 1.37 .43 .99 
13 464 1.56 1.24 1.05 1.31 1.66 .63 1.25 
15 392 1.50 1.29 1.17 1.45 1.62 .91 1.48 
17 217 1.65 1.47 1.50 1.56 1.66 1.11 L53 

T A B L E VI-B 

Individual Teeth with Calculus (Urban and Rural) 

Tooth #3 Tooth $9 Tooth #72 Tooth §19 Tooth §25 Tooth #28 

Age 
Number 

Examined 
No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

11 
13 

15 
17 

542 
464 
392 
217 

377 
406 
343 
206 

69.6 
87.5 
87.5 
94.9 

263 
297 
267 
171 

48.5 
64.0 
68.1 
78.8 

151 
265 
265 
184 

27.9 
57.1 
67.6 
84.8 

346 
332 
315 
194 

63.8 
71.6 
80.4 
89.4 

435 
421 
353 
201 

80.3 
90.7 
90.0 
92.6 

87 
175 
225 
147 

16.0 
37.7 
57.4 
67.7 

T A B L E VII-A 

Plaque Score for Individual Teeth (Urban and Rural) 

Number Tooth Tooth Tooth Tooth Tooth Tooth Mean 
Age Examined #3 #9 #12 #19 #25 #28 Plaque 

11 542 2.00 1.70 1.50 1.91 1.98 1.61 1.83 
13 464 1.95 1.55 1.58 1.85 1.95 1.59 1.75 
15 392 1.89 1.59 1.52 1.80 1.77 1.56 1.67 
17 217 1.74 1.54 1.53 1.76 1.79 1.52 1.65 

T A B L E VII-B 

Individual Teeth with Plaque (Urban and Rural) 

Tooth #3 Tooth #9 Tooth #12 Tooth #19 Tooth #25 Tooth §28 

Age 
Number 

Examined 
No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

11 
13 
15 
17 

542 
464 
392 
217 

538 
459 
386 
214 

99.3 
98.9 
98.5 
98.6 

502 
435 
377 
217 

92.6 
93.8 
96.2 

100.0 

386 
421 
374 
217 

71.2 
90.7 
96.9 

100.0 

493 
445 
370 
217 

91.0 
95.9 
94.4 

100.0 

513 
451 
3.76 
208 

94.6 
97.2 
95.9 
95.9 

297 
396 
360 
209 

54.8 
85.3 
91.8 
96.3 
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T A B L E VIII 

Mean Scores for Attrition, Mobi l i ty and Open Contact (Urban and Rural) 

Age 
Number 

Examined 
Attrition Mobility Contact 

11 

13 

15 

17 

542 

464 

392 

217 

.57 

.65 

.75 

.92 

.02 

.01 

.01 

.02 

.19 

.17 

.17 

.19 

table. There are no significant variations in 
mobility and open contacts in these young 
age groups. The percentage of the teeth 
examined that showed evidence of attrition 
is recorded in Table IX. The increase of 
attrition with age and its relation to the 
number of years that the teeth have been 
present in the mouth can be observed from 
this table. 

From Table X, it is evident that tooth 
#25 exhibited abnormal mobility more 
often than the other teeth examined. About 
5 per cent of the mandibular right central 
incisors showed a non-physiologic degree 
of mobility. From clinical observation, it 
was evident that this increased mobility 
was due to (1) obvious malposition and 
(2) severe periodontal inflammation. The 
figures for mobility for the rest of the teeth 
are insignificant in this material of young 
individuals. 

Open contacts were observed most com­
monly around tooth #9 according to 
Table XI. About one-third to one-fourth 
of these teeth had open contacts. There was 
no distinct age distribution for the open 
contacts. Open contacts were observed 

much more rarely around the upper and 
lower first molars. 

A cursory attempt was made to compare 
the methods of oral hygiene with the score 
for periodontal disease (Table XII), but 
the number of individuals using brush and 
datan stick was too small to serve as a 
basis for an evaluation of these various 
methods. Seemingly, the use of a brush was 
associated with a slightly lower perio­
dontal disease score than the other methods 
of oral hygiene. It should be emphasized 
that the inadequate brushes used and the 
haphazardous way they were used do not 
in any way allow an evaluation of the value 
of tooth brushing in the prevention of 
periodontal disease. 

The mean depth of the gingival crevice 
of all teeth examined (Table XIII) shows 
only a slight variation with age. A small 
decrease in crevice depth with increase in 
age is noted on the buccal and lingual side 
of the teeth, while the interproximal 
crevice depth is unaltered or slightly in­
creased. 

Table XIV shows the mean periodontal 

T A B L E I X 

Individual Teeth with Attrition (Urban and Rural) 

Tooth #3 Tooth #9 Tooth #12 Tooth #19 Tooth #25 Tooth #28 

Age 
Number 

Examined 
No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

11 

13 

15 

17 

542 

464 

392 

217 

324 

359 

318 

200 

59.8 

77.4 

81.1 

92.2 

334 

342 

333 

197 

61.6 

73-7 

84.9 

90.8 

89 

167 

198 

152 

16.4 

36.0 

50.5 

70.0 

348 

383 

325 

179 

64.2 

82.5 

82.9 

82.5 

255 

299 

297 

195 

47.0 

64.4 

75.8 

89.9 

31 

103 

138 

118 

5.7 

22.2 

35.2 

54.4 
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T A B L E X 

Individual Teeth with Mobi l i ty (Urban and Rural) 

Tooth #3 Tooth §9 Tooth §12 Tooth §19 Tooth §25 Tooth §28 

Age 
Number 

Examined No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

11 542 1 .18 2 .37 0 0 3 .55 38 7.0 0 0 

13 464 2 .43 1 .22 0 0 4 .86 19 4.0 2 .43 

15 392 0 0 3 .77 0 0 0 0 . 20 5.1 2 .51 

17 217 0 0 1 .46 2 .92 1 .46 11 5.0 0 0 

disease index (P.D.I.) for the various 
groups examined indicating a slow, grad­
ual increase in severity of periodontal dis­
ease with age. 

The caries problem in the permanent 
teeth seemed negligible in our material, 
while remaining deciduous teeth usually 
were totally broken down by caries as re­
ported by Chaudhry et al 8 from another 
area of India. Some cases of arrested caries 
were observed in the occlusal surfaces of 
the first molars. Occlusal wear in these 
areas of arrested caries gave the appearance 
of deep and wide occlusal fissures with a 
rounded bottom, almost as though the 
fissure had been deepened with a #8 round 
bur. 

No attempt was made to investigate the 
occurrence of caries, but from casual in­
quiry, it appeared that babies and small 
children often drank a heavy sugar solu­
tion. Later, when they entered school, this 
was considered "baby stuff" and its use 
was discontinued. 

SIGNIFICANCE OF FINDINGS 

The results should be evaluated in rela­
tion to the five objectives listed in the 
introduction. 

1. The limited time and restricted fa­
cilities available did not allow for satisfac­
tory training and calibration of the exam­
iners assigned to this study. The relatively 
few subjects examined by some of the 
examiners and the simultaneous use of two 
similar, but in some respects different, 
scoring methods also detracted from the 
reliability of the collected data. A n attempt 
was made to analyze statistically the com­
parability of the examiners, but too few 
subjects had been examined by the indi­
vidual examiner to make this analysis 
meaningful. (A limited number of copies 
of the detailed report submitted to the 
W . H . O . is available upon request to the 
author.) A very close comparability of 
scores existed among the three to four ex­
aminers who were given the most instruc­
tion and supervision. Therefore, it can be 

T A B L E X I 

Individual Teeth with Open Contacts (Urban and Rural) 

Tooth #3 Tooth §9 Tooth §12 Tooth §19 Tooth §25 Tooth §28 

Age 
Number 

Examined No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

No. 
of 

Teeth 
% 

11 

13 

15 

17 

542 

464 

392 

217 

15 

23 

13 

3 

2.8 

5.0 

3.3 

1.4 

145 

133 

103 

72 

26.8 

28.7 

26.3 

33.2 

73 

72 

65 

31 

13.5 

15.5 

16.6 

14.3 

24 

18 

13 

10 

4.4 

3.4 

3.3 

4.6 

46 

51 

69 

38 

8.5 

11.0 

17.6 

17.5 

54 

73 

64 

35 

10.0 

15.7 

16.3 

16.1 
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T A B L E X I I 

Method of Oral Hygiene Related to Periodontal Disease (Urban and Rural) 

Age Method of Cleaning 
Number 

Examined 
Mean Periodontal 

Disease Score 

11 Brush plus powder or paste 
Finger plus abrasive 
Stick 

13 
514 

15 

1.18 
1.40 
1.72 

13 Brush plus powder or paste 
Finger plus abrasive 
Stick 

17 
388 

15 

1.56 
1.49 
1.43 

15 Brush plus powder or paste 
Finger plus abrasive 
Stick 

33 
371 

25 

1.48 
1.70 
1.58 

17 Brush plus powder or paste 
Finger plus abrasive 
Stick 

31 
165 
25 

1.44 
1.58 
1.52 

concluded that the method would provide 
good comparability of examiners follow­
ing adequate training. 

2. Epidemiology of periodontal dis­
ease in India has been more thoroughly in­
vestigated than in most parts of the world. 
Marshall-Day and Shourie's pioneer sur­
veys 9 1 2 have been followed by very fine 
investigations by Mehta, Sanjana, and 
others.13 1 6 These studies, supported by the 
present report, have established a preva­
lence rate of periodontal disease so close 
to 100 per cent that further prevalence 
studies in similar population groups ap­
parently will be of very limited value. 
However, the available information on in­
cidence, severity, and quantitation of perio­
dontal destruction is highly incomplete and 
controversial. The main emphasis in the 
present study, therefore, was directed to­
ward an accurate clinical registration of 
the periodontal status in the subjects that 
were examined. The main shortcoming 
with all of the previously used recording 
systems for periodontal disease is the lack 
of orientation of the periodontal pockets 
that makes attempts to quantitate perio­
dontal destruction unreliable or meaning­
less. The cementum-enamel junction pro­
vides a natural landmark for recording of 
periodontal pockets,1 and only when this 
landmark is used can it be ascertained 
clinically whether or not periodontal sup­

port has been lost. Controlled conditions 
for such recordings requires suitable instru­
ments and well-trained investigators in 
order to achieve results in clinical research 
that in reliability and significance can 
match the fine laboratory investigations in 
current dental research. 

By far the most important finding in 
the present study was that the clinically 
measurable destruction of periodontal at­
tachment to the tooth started around the 
age of 15 years. True periodontal pockets 
or gingival recession apically to the ce­
mentum-enamel junction were observed in 
more than 12 per cent of the boys at the 
age of 17 years (Table III), while 3 per 
cent had only an insignificant early loss of 
periodontal support at the age of 15 years. 
Obviously, this means that periodontal 
treatment should be initiated before the 
age of 15 years in order to safeguard 
against permanent loss of periodontal sup­
port under the conditions of the present 
study. 

The figures for periodontal pockets and 
gingival recession (Table III, bottom) in 
subjects between 19 and 30 years of ige 
show that 42.4 per cent had true periodon­
tal pockets and 27 per cent had gingival 
recession apically to the cementum-enamel 
junction, indicating that 70 per cent of the 
subjects in this group had experienced 
permanent loss of periodontal support. 
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T A B L E XIII 

Mean Crevice Depth of A l l Teeth Examined 

Age 
Number 

Examined 
Mesial Distal Buccal Lingual 

11 

13 

15 

17 

542 

464 

392 

217 

2 .69 

2 .75 

2.71 

2 .76 

2.53 

2.61 

2.63 

2.63 

2 .04 

1.94 

1.82 

1.71. 

1.92 

1.86 

1.84 

1.75 

These figures are considerably higher than 
the figures for pocket formation reported 
by Greene2 for the same group. This dif­
ference is probably due to a routine prob­
ing with a fine probe in the present study 
compared with probing with a scaler in 
areas where the presence of pockets is 
strongly suspected in compliance with the 
Russell method1 7 used by Greene.2 

The noted slight decrease in severity of 
gingivitis from 13 or 15 years of age to 
17 years was counterbalanced in the 
P.D.I, scores (Table XIV) by the onset of 
pocket formation and gingival recession in 
these groups indicating a slowly progress­
ing destruction associated with chronic 
periodontal disease in spite of a light im­
provement of the gingival inflammation. 

The "statistically significant" difference 
in P.D.I, between the rural and urban 
groups in Table I has already been dis­
cussed. A warning should be made against 
implying too much significance to small 
so-called "statistically significant" varia­
tions in surveys of this type since the 
mathematical signifiance according to sta­
tistical methods may be clinically insignifi­
cant. Furthermore, statistics should be ap­
plied with great caution to clinical material 
where the basic data are dependent upon 
the ability of the examiner to observe, 
assess, and record rather subtile clinical 
variations. 

3. Several factors that generally are 
considered important in the etiology of 
periodontal disease were studied. 

The tremendous accumulation of calcu­
lus in these young individuals and the 

practically non-existent oral hygiene domi­
nated completely over the other sources of 
gingival irritation. The gradual increase in 
amount of calculus and number of teeth 
with calculus with age is demonstrated in 
Tables V I - A and VI-B. By comparing cal­
culus scores from Table V I - A with gingi­
vitis scores for the same teeth in Table 
IV an obvious correlation appears between 
these two conditions. Even more con­
vincing is the relationship between teeth 
with pockets (Table V - A ) and the cal­
culus scores for the same teeth (Table 
V I - A ) . A cause and effect relationship be­
tween calculus and periodontal disease has 
been reported by practically every investi­
gator in this field since King's study 1 9 in 
1945. 

No explanation appeared for the severe 
and early calculus formation noted in the 
present and other investigations from 
A s i a 2 ,3 ,5 ,9 - i 2 , i 6 , 20 ,2 i a n d North Africa. 2 2 

Neither the physical properties of the diet 
nor the nutritional values of the food were 
studied. However, in future studies of cal­
culus formation in similar populations the 
diet should be given due attention. Chew­
ing of betel leaves had nothing to do with 

T A B L E X I V 

Periodontal Disease Index for Urban and 
Rural Groups Combined 

Age 
Number 

Examined 
Total 

Periodontal Index 

11 542 1.40 

13 464 1 .50 

15 392 1.54 

17 217 1.56 



Page 247 PERIODONTAL STATUS 

the calculus formation reported in the 
present study, since very few of these 
young boys indulged in that habit. 

The calculus was soft and easily removed 
in the 11 and 13 year old boys; but in the 
17 year old group, the calculus was much 
harder and more difficult to remove. The 
ease by which the calculus can be removed 
before 15 years of age and the onset of 
pocket formation at this age are both fac­
tors that should encourage the calculus re­
moval before the age of 15 years. 

No apparent correlation was found be­
tween the gingivitis and plaque scores for 
the individual teeth (Tables IV and 
VII-A). However, an indefinite correlation 
appeared between the gingivitis score 
(Table IV) and the percentage of teeth 
with bacterial plaques (Table VII-B). 
Chawla and coworkers,23 using the scoring 
methods that were used in the present 
study for an age group from 12 to 30 years, 
found a progressive increase in the num­
ber of teeth that had the highest gingivitis 
score as the plaque score increased. The 
same trend can be found in Table I when 
the age group from 19 to 30 years of age 
is considered; however, multiple correla­
tion tests with other etiologic factors were 
not done. 

It is evident from clinical observation 
that the gingival part of the coronal plaque 
is the main source of the gingival irritation, 
and how much of the rest of the crown 
that is covered in very extensive plaque 
formation is apparently of lesser im­
portance. 

The present investigation of these young 
boys with early periodontal disease did not 
provide a suitable material for study of a 
possible relationship between attrition, 
mobility, open contacts, and the progress 
of periodontal disease. 

4. All periodontal disease observed was 
clearly of inflammatory nature (gingivitis 
and periodontitis). In view of the over­
whelming magnitude of the local irritants, 
especially calculus and bacterial plaques, 

and in spite of markedly retarded growth 
and apparent undernourishment among the 
majority of the examined subjects, the 
periodontal resistance to pocket formation 
must be considered surprisingly good in 
these young age groups. 

Not a single case was observed that 
possibly could fit into the common clinical 
description of so-called "periodontosis." 
One or two individuals could be said to 
have "juvenile periodontitis," but they had 
considerable accumulation of calculus and 
severe inflammation. The only difference 
between these individuals and the rest of 
the subjects was in the degree of perio­
dontal destruction rather than any differ­
ence in kind of disease. 

5. The most significant finding related 
to management and prevention of perio­
dontal disease in India was the determina­
tion of the age for onset of permanent 
periodontal destruction to about 15 years 
of age under the conditions of the present 
investigation. This observation has en­
couraged planning and initiation of an ex­
tensive program for oral prophylaxis in 
school children in India.2 4 However, the 
main reason for the severe periodontal prob­
lem in India, the tremendous calculus 
formation, remains unexplained. 

The findings with regard to methods 
for oral hygiene were inconclusive (Table 
XII) although the tendency was to con­
firm the observations of Chawla and co­
workers23 that datan sticks were better 
than the use of fingers, and toothbrushes 
were better than the use of datan sticks. 

CONCLUSIONS 

1. Almost 100 per cent of the indi­
viduals examined had periodontal disease. 

2. True periodontal pockets did not 
occur to any significant extent before the 
age of 15 years. 

3. The periodontal disease increased 
slowly in severity with increasing age, al­
though gingival inflammation decreased 
slightly in the middle teens. 
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4. The amount of calculus increased 
with age. 

5. The amount of bacterial plaques de­
creased from 11 to 15 or 17 years of age; 
later it increased. 

6. A direct relationship was observed 
between the amount of calculus and the 
severity of periodontal disease. 

7. The most severe gingival inflamma­
tion and pocket formation occurred around 
the lower incisors and the maxillary first 
molars. These teeth also had the highest 
calculus scores. 

8. The lowest P.D.I, score was for the 
mandibular first bicuspid. 

9. A l l periodontal disease was clearly 
of inflammatory nature (gingivitis and 
periodontitis). 
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