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INTROUUCTIOfi 

The iritroductiori of reproducible indices, suitable for statistical analysis, 
for the evalution of periodontal disease (Schour h Mussler, 1947; l<u.s;ell, 
1056; Ra7nfiord, 1959), and the amount of soft and calcified debris on the 
teeth (K~~rLJj'ord, 1959; Greene h Vermillion, 1964) has resulted in many 
surveys of different world population groups during the last. two decades. 
Extensive reviews of these epidemiologic studies have been presented by 
Russell (1960), Lije (1963) and Wu.erhnug (1966). 

The results from these surveys have established that the severity and 
prevalence of periodontal disease are higher in Asian (Marshall-Day Lx: 
Shourie, 194.9; Gupta, 1964; Russell et ( ~ 1 ,  1965) and African (Littleton, 
1963) countries than in the United States (Greene, 1960) and Scandinavia 
(Umndtzneg & Jumison 1964). The reason for these differences have been 
attributed to various factors as race, nutrition and socio-economic conditions. 
However, the most important cause is apparently the diverse levels of oral 
hygiene amongst the countries. 

The author had the privilege to accept an invitation from The Dental 
Council of India* to teach periodontology** at the Dental Schools of the 
Received for publication, August 15, 1969. 

* The author is grateful to the past president of The Dental Council of India Dr. N. N. Bery 
for this opportunity. 
** Travel expenses were covered by the Norwegian Aid To Developing Countries. 
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Table I. 
Number of Students Actordmg to Age, Sex and the Use of Tobacco and Betel 

- ~ ~ 

Total No. Mean Betel 
Chewers Smokers 

A@ 
Male Feniale Age Range ‘lace (city) of Students 

Calcutta 
Patna 
Lucknow 
Bombay 

Total India 

Oslo 

___ 

- ___ .~ 

31 30 
20 19 
98 94 
81 60 

230 193 

70 53 

~~ 

~~ ~ 

_ _ _ _ ~  

1 18-26 21.78 0 1 
1 19-26 22.45 0 0 
4 18-32 22.17 36 11 

21 20-27 24.34 16 0 

27 1 8 3 2  22.69 52 12 

17 0 17 20-35 23.89 

~ -~ 

~~ ~________  ~ 

~ __-_______ ~~~~ ~ 

Tobacco smoking was less common in the Indian than in Oslo students 
previously examined. The author suspects however that more Indian stu- 
dents were smokers than would admit to the dental assistant upon questioning. 
However, anyone denying smoking was classified as a nonsmoker. 

Twenty-seven out of 230 dental students examined in India were females, 
as compared to 17 out of 70 in Oslo. Sex differences have been considered in 
coinpH&” of findings although the uneven proportion of the sexes between 
the two groups reduces the reliability that might otherwise be placed on such 
considerations. 

RESULTS 

Tahle I1 shows the mean values and the standard deviations (S.D.) for the 
different indices in the groups. No calculus was present in the Oslo students 
and therefore no calculus scores were recorded. It is evident that there is 
great variance in all of the groups, since the S.D. is consistently high. 

Table 11. 
Mean Periodontal Index, Calculus Index, Debris Index and Oral Hygiene Index 

City Periodontal Cdlculus Debris Oral hygiene 
Index S.D. Index S.D. Index S.D Index S.D. 

-~ ~~ _____ ~~ - 

Calcutta 1.398 0.849 1.596 0.595 1.354 0.638 2.951 1.114 
Patna 1.437 1.346 0.999 0.861 1.249 0.543 2.249 1.207 
Lucknow 1.098 1.032 1.130 0.615 1.540 0.603 2.671 1.148 
Bombay 1.145 1.034 0.907 0.558 1.588 0.657 2.495 1.115 

Total India 1.184 1.049 1.103 0.656 1.507 0.632 2.610 1.152 

0.319 0.329 0.000 0.000 0.466 0.342 0.466 0.342 Oslo 
____ ~~ - ~ _ _ _ _  ~~ 

-~ ~- __ ~ ~ ~ ~- ~~~ 
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Table VIII. 
Percentage Distribution in PI Groups of Males in Norway 

~~ ~. ~ ~- 

Periodontal Calculus Debris No. of Perrent 
index index (s'D') index (S*D*) o'H'l' (y'D') students in gro,,,' 

0 - .1 
0.11 .2 
0.21- .3 
0.31-- .4 
0.41- .5 
0.51- .6 
0.61- .7 
0.71- .8 
0.81- .9 
0.91-1.0 
1.01--2.0 
2.01-3.0 
3.01--4.0 
4.01-5.0 
5.01-4.0 
6.01--7.0 
7.014.0 

0 0 .40 .28 
0 0 .45 3 9  
0 0 .28 .10 
0 0 .46 .37 
0 0 .08 .I2 
0 0 .so .44 
0 0 .75 .12 
0 0 1.00 0 
0 0 .67 .33 
0 0 3 8  3 4  
0 0 1.00 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

.40 

.45 

.28 

.46 

.08 

.so 

.75 
1.00 
.67 
.88 

1.00 
0 
0 
0 
0 
0 
0 

~ - -  - 

21% 19 .EL8 
.39 10 18.9 
.10 -3 .5.7 
.37 4 7.5 
.12 2 3.8 
.44 3 5.7 
.12 2 3.8 

0 1 1.9 
.33 3 .5.7 
3 4  4 75 

0 2 .3.8 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
~- 

Table IX. 
Percentage Distribution in PI Groups of Females in Noiway 

~ ~~ ~ _ _ _ ~  ~~ 

Pcriodonsal Calculus 
index index 

- 

0 -  .1 0 
O.lI-- 2 0 
0.21- .3 0 
0.31- .4 0 
0.41- .5 0 
0.51- .6 0 
0.61 .7 0 
0.71-- .8 0 
0.81- .9 0 
0.91-1.0 0 
1.01--2.0 0 
2.01--3.0 0 
3.01--4.0 0 
4.01 5.0 0 
5.01-6.0 0 
6.01 - 7.0 0 
7.01L8.0 0 

(S.U.) 

0 .to 
0 .33 
0 .17 
0 .56 
0 0 
0 .39 
0 0 
0 .83 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

.15 

.17 
0 

.35 
0 

.35 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O.H.I. 

.10 

.33 

.17 

.56 
0 

3 9  
0 

.83 
u 
0 
0 
0 
0 
0 
0 
0 
0 

No. of 
(S'D') studcnts 

.15 5 

.I7 3 
0 1 

.35 3 
0 0 

.35 3 
0 0 
0 2 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Percent 
in grntip 

- 

29.4 
17.6 
5.0 

17.6 
0 

17.6 
0 

1 1.11 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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\ ,sa$ 
Fig. 2 Percentage distribution of dental studenti in P I  groups. 

?;tat i s  t r ca I A naly s is of the hi'atfv ici I 

The effects of sey, tobacco srnol\ing, 1)etrl nut chewing on the PI, CI-S DI-S 
and OH1-S were considered in the cities of India and ~ s l o . *  Table XI was 
compiled for an analysis of variance. 

* The author is indebted to Dr. D. C. Hnrst, Chairman, Dcpartment of Biostatistic?, Univer- 
sity of Alabama in Birmingham, for providing his expertise in the application of statistics to 
the material. 



'l'nblr x. 
7'tie ,%unLhei o/ S/udent\ II 1/11 One or More True I'erLotlontnl Pocket$ 

Range for thc 
I'otnl Nunil~rr No. of Students Nuinher of 0 0  of Stciclt.n!- 
id Stutlcnts \\ ith Pockets Porkcts in One \\ ith Pocket- I'l'I( I' ( ( : I t \ )  

Studtmt 

f ' l l lYltt>l  31 9 I 18 20.03 
PCctna $0 9 I 25 45.0 
I .ric.kniw 98 2 $3 I 2 3  2.3.4; 
Ihrrn  t k l y  II 1 13 I 28 16.05 

I'otak lllltl'l 230 54 1- 28 

Oslo 70 I 3  7.1 1 r 

'1al)lr x1. 
W m i i  I rzluep u j  P I ,  CI,  DI czi ir i  OHI-S 

Prriodental 
index 

.893 
1.466 
2.351 
1.256 
4.571 
1 .603 
.046 
I .081 
.011 

I.515 
I .O88 
.085 
.:309 
.291 
348 
27.1 

No. Calrulirs 
intlrx 

1 .I67 
19 1.044 

I 2.0C~O 
20 1.535 

I 3.oou 
11 I .400 
23 I .O27 
38 1.135 
4 ,958 

16 1.021 
44 .920 
21 .794 
18 .000 
35 .000 

.000 
12 .000 

r 

No. Debri5 

1 
19 
1 

29 
1 

I1 
25 
3 
4 

16 
44 
21 
18 
3.5 
5 

12 

13' No Hetel 
5 Sniokers 

index 

1.333 
1.245 
.833 

1.316 
3.000 
I .757 
1.487 
1.534 
1.583 
1.594 
1.583 
J 595 
.657 
.a19 
372 
277 

N o  Oral IIygicmf. \ ( I .  

inde\ 

I 1.500 I 
19 2.289 I 0  

1 2.833 I 
29 2.850 LO 

1 6.000 I 
11 5.167 I I 
25 2.513 2.5 
58 2.670 511 
1 2.541 t 

16 2.615 I6 
44 2.504 I4 
21 2.389 2 1  
18 .657 I ) {  
35 .419 .;i 
5 .372 > 

12 2 7 7  12 
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RusselUs 
Periodontal 
lndex 
Calculus 
Index 
Debris Index 
Oral 
Hygiene Index 

Table XII. 
Signijicnnre Tests of the Varianres in Thhle XI 

IiVDIA 
~ ~ 

Cities Cities Smoker, No Male Nonsm. Smoker 
Male Nonsm. Female Bet. v5 Nonsm. vs Female vs 
No Betel Nonsm. No Betel Nonsmoker Nonsmober 

~ 

NS 

** 

NS 
NS 

Kussell's Periodontal lndex 
Calculus Index 
Debris Index 
Oral Hygiene Index 

~ 

Russell's Periodontal Index 
Drbris Index 

Russell's Periodontal Index 
Debris Index 
Oral Hygiene Index 

Significant * 0.05 > p > 0.01 

~~ ~ ~~~~ 

NS NS 

NS NS 

NS NS 
NS NS 

LUCKNO W,  INDIA 

NS NS 

(Calcutta 
Deleted) NS 

NS NS 
NS NS 

Male Smoker 
Betel vs No Betel 

OSLO, 11IOKFA Y 

Male Smoker vs Male Nonsm \s 
Frniale Smoker Female Nonsm. 

~~ ~ 

~ 

N S  NS 
NS NS 

I,\DIA vs OSLO 
~ 

Smoker Ilonsmokrr, 
No Betel No netel 

a* .* 
* *  

Highly Significant * *  11 < 0.01 

- 

NS 
NS 
NS 
NS 

~ ~- 

Smoker \ s 
Nonsmoker 

- 

NS 
** 

-~ 

All 
Subjects 
~- 

/ x  
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Table XlII shows the number of students in India and Oslo with the same 
mean values (0.333, 0.500, 0.667, 0.833, 1.000 and 1.167) in subgroups of DI 
and corresponding mean scores of PI. The table is illustrated in Figure 3. 

It can readily be seen from the graph that there is no statistically significant 
difference in PI  scores l%hen equal groups of Debris Index in Indian cities 
and Oslo are compared. A significance test verified this. Therefore, although 
Indian dental student3 have an appreciable higher degree of periodontal 
disease (as ebtiinated by Russell's Periodontal Index) than Norwegian dental 

M E A N  P I  I N  C O M P A R A B L E  G R O U P S  OF D I 

P I  

3 .5 

.5 .6 

7 E  

6 r 

I 
.7 . 

1.C 

1 
t 

.9 

1 1.1 

1 
1 1 1  

7 

1 
B 

r 
1.2 

D E B R I S  I N D E X  

Fip. 3 .  
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Many survcys have been done in other population groups in India. Chawlu 
et ul (1963) examined 1000 individuals between the ages of 12-30 years in 
urban Luclinow and did not find a single mouth free from periodontal 
disease in the subjects examined. This agrees closely with the present data 
from dental students in Liiclinow. 

Rasu and Dutta (1963) reported the findings in 1000 subjects from Cal- 
cutta using the Periodontal Disease Index (PDl ; Ramfjord 1959) and could 
not find any sex difference in the PDI scores. The findings in the dental 
students in lndia c,orifirmerl t.his. 

Again comparison is hampered by the limited numbers of published 
studies using the same indices as in this report although an aitempt to eva- 
luate the differences between the PI  score (Russell, 1956) a id  the PDI score 
(Rnmfjord, 1959) bas been reported by Jarrzisnn (1968). 

Creenc (1960) reported the periodontal conditions in iirbaii and rural 
Bornbay using the PI. He found a mean periodontal score of 1.36 in the age 
gro7ip 19--22 years in the rural population. IJnfortunately, he did not 
report the periodontal score in any urban population of this age. The nican 
periodontal index score of the dental students in Bombay was found t o  be 
1.1.5 in this study. If all influencing variables between the two groups are 
disregarded, there is a lower PI  in t he dental students than in the rural groups 
of inhabitants in Hoinbay at approximately the same age. Obviously this 
comparison is only reasonably valid, and if statistical tests were applied, the 
difference might very well disappear. 

The OH1 was used by Greene (1960). Iri this study the simplified OHI-S 
was scored. Therefore, n o  comparison of the oral hygiene level can be under- 
taken. Greene (1960) when comparing groups of similar oral hygiene in his 
material found a statistically significant difference between the periodontal 
scores in India and Atlanta, Georgia. Such a difference did not exist between 
India and Oslo in the dental students. Therefore, the difference in P1 scores 
between the groups in this report can be contributed to  the different levels 
of oral hygiene alone. This conclusion is supported hy Russell (1957), 
Russell and Ayers (1960), Wucrhaug (1967) and Holmes and Collier (1968). 
The Indian diet contains more carbohydrates than proteins (Gopalan, 1955), 
but evidently this does not irifliience the periodontal conditions lo  any 
appreciable extent, since the Norwegian students with their higher intake of 
proteins had the same periodontal scores in equal groups of Debris Index. 
It is surprising that Cheruskin et al (1968) could report more iniprovement 
in the gingival state after 15 days of protein supplementation and prophylaxis 
than after prophylaxis alone. 

Waerhuug (1967) examined different population groups in Ceylon using 
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1.967). An index for the appraisal of subgingival plaque would be useful arid 
might reveal linear relationship between plaque and periodontal disease owr  
a wider age span than the indices available at present. 

The correlation coefficient between the PI and Cl-S was slightly higher tlian 
the correlation coefficient between PI  and DI-S in thi tudy. The Dl-S varies 
with the oral hygiene efforts at the (lay of the clinical examination. The CI-S 
does not. Therefore the higher correlation coefficient lietween PI  and Cl-S 
would hc expected since in hunians the calculus always in covered with a layer 
of micro organism which is acceptcd as the major cause in the etiology of 
periodontal disease ( Wmrhaug:, 1966). 

Rrandtzneg arid Jamisorr (1964) surveyed the periodontal conditions in 
Norwegian army recruits applying the PI and the OHI-S. Tliey reported a 
mean PI  of 0.80 arid a mean Debris Index of 0.97. As expected, these scores 
are consiclerahly higher than the equivalent scores for the dental students iii 
Oslo. HoM-cver, a comparison of the groups seems justified. The recruits had 
a mean age of 20.5 years, the mean age for the dental students was 23.9 years. 
Since there was no sex difference in scores for the dental students this variahle 
may be deleted. The recruits, and the dental students also, come from all 
])arts of Norway. Fortunately, the years of school completed have been 
evaluated in the recruits. When the group with 10 or more years of schooling 
is compared with the dental stutlents we find a mean PI  score of 0.72 atid 
niean DI-S wore of 0.89 for the recruits. The scores for the dental students 
were 0..32 aiitl 0.47 respectively. (The dental students scale the teeth for e x l i  
otlier ; thcrefore the Ill-S and not the OHI-S, which includes calculus score, 
is compared). A reasonable explanation for the difference in scores hetween 
such equal groups seems to be a reflection of the milieu in the dental school 
in Oslo w i t h  fociis on prevention of periodontal disease by iniproved oral 
hygiene. The different scores of PI  in the subgroups of the recruits were 
explained by oral hygiene variations. This finding was corroborated in t l ie 

present material. 
Relatively little information is available about the distribution of the perio- 

)res for the scparate teeth in the mouth. A few reports (Liie r:t 01, 
1965 ; I,in,rlh(J & Koch, 1966), applying the Gingival Index (Lb'e-SiZnc.ss, 
1963) on various population groups in Scandinavia have been published 
recently. The dental students in Oslo had the same pattern - i.e. the mandi- 
bular teeth showed higher scores than maxillary teeth; the molars scored 
higher than the other teeth arid the incisors, in general, had the least score. 

The Indian dental students presented almost tlie same pattern, but the 
mandibular incisors scored approximately the same as the molars. It is 
tempting to explain this as a resiilt of the higher calculus scores in the Indian 
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SUMMARY 

A survey of the periodontal conditions of the dental students at the Univer- 
sities of Calcutta, Patna, Lurlinow, Bombay in India and the University of 
Oslo, Norway, was undertaken. RILSS~LZ’S Periodontal Index and the Simplified 
Oral Hygiene Index by Grrcn and Vcrmillion were applied. Analysis of 
variance arid covariance were used to detect differences among the scores of 
the cities. The results indicated: 

1.  Indian dental stitdenis hatl higher scores than the Norwegian dental 
students. The differences in scores of both the Periodontal Index and 
the Simplified Oral Hygiene Index was statistically highly significant. 

P. No st atistically significant cliffereiices %-ere found hetween the scores for 
betel leaf chewers versus nonhetel leaf chewers. 

3 .  N o  statistically significaiit tlifferenws were found in the Periodontal 
Tntles of smokers versus nonsmokers, either in India or i r i  Oslo. Smokers 
in Oslo hatl a statistically significant higher Dehris Index score than 
the nonsmokers. 

4. ‘Tlicre was no statistically significant difference in any of the applied 
scoring systems betweeii females and males, either in India or in Norway. 

5. When students with eyiiivalciit Debris Index scores were compared, 
no statistically significant difference was found hetween the Indian arid 
NorMTegian groups in the Periodontal Index scores. 

RCSLMC 

ENQUETE SUR LES AFFECTIONS PARODONTALES c m z  DES CTUDIANTS EN ART 

DENTAIHE EN INDE ET EN NORV%GE 

Une enqudte a 6tC entreprise stir les affections parodontales des Ctudiarits 
en art dentaire des UniversitCs de Calcutta, Patna, Lucknow et Bombay en 
Inde, et. de 1’Universitk d’Oslo en Norvkge. On a utilis6 l’indice parodontal de 
H ~ L S S ~  et l’indice simplifik d’hygii.ne buccale de Green et Vermillion. Des 
analyses de variance et de co-variance ont servi k mettre en Cvidence les 
diffCrences entre les valeurs obteniies dans les diffCrentes villes. Les faits 
suivants ressortaient des r6siiltats : 

1. Les valeiirs trouvkes chez les Ctucliaiits en art cleritaire de 1’Inde Btaient 
phis 6levCes que celles trouvkes chez les Ctudiants en art dentaire de Norvkge. 
Les diffkrences entre les valeurs Ctaient hautement significatives du point de 
vue statistique tant pour l’indice parodontal que pour l’indice simplifik 
d’hygikne buccale. 

2. Aucune diffkrence statistiquenient significative n’a Bt6 mise en 6vidence 
entre les valeurs trouv6es chez les sujets mastiquant les feuilles de betel et 
celles troiivkes chez les sujets ne mastiquant pas les feuilles de bktel. 





Arn6,  .<I.. 0. Sd ie i ?  A.  LiiuduI & J. Wtaerhaug, 1959: Alvrolar ])one I ( I S J  as a f i i i i ~ . t i o i i  of 
totjacco consumption. Acta Otlont. Scand. 17: 3.  

Ash.  M .  M., B. N .  Gitlin & R .  A.  Smith,  1964: Correlation hetw-een plaqiir a r ~ i  gingi\itis. 
J .Pcriodont. 35: 424. 

Busti, M .  1i. 62 A .  N.  Duttn, 1963: Report on prevalence of periodontal tl 

population in Calcutta hj- Rarnfjord's technique. J. ,411 India Dent. Ass. 3.5; 1117. 
Rrczndttueg, P. & H .  C. Jumison, 1964: A study of periodontal health and oral hygienr in 

Norwegian arniy recruits. J. Pcriodont. 55: 302. 
Chnmfila, 1'. N .  & K .  P. Chaidhry, 1957: Dental health survey tif medical stridriits. J. MI India 

Dent. Ass. 29: 165. 
Chuwlu, T .  N., R.  S. Nundn & M .  fi. A ~ n t h r u ~  1959: Bacterial plaque and its rrlation to prrio- 

dontal disease. J. All India Dent. Ass. 31 :121. 

Chuwlcr, T. N.,  K. S. iVunda & M .  'V. .Muthur, 1963: Prevalence of periodorital clistase in 
urban Lricknow (India) using Ranifjord's technique. J. All India Dent. 4.;~. , 

Cher(rskin, B., lF. -44. Ringsdorf, A. T. S. H. Setyundmadja & K .  A. Bar-rett. 1968: An (:co* 
logic analysis of gingival state : effect of prophylaxis and protein siipl)li.rnentatiori. 
J. Periodont. 39: 316. 

Frcrntlse7a, 4. & J .  J .  1'. Pindhorg, 1949: Tobacco and gingivitis. 111. Differen(.(. i n  thr a(.tion 
of cigarette and pipc smoking. J. Dent. Res. 28: 464. 

Copultiri. C . ,  1055 in:  Protein malnutrition. Edited by J. C. Waterlow Univ-ersily Prcw. 
Cambridge. 

Greene, J .  C., 1960: Periodontal di c in India: Report of an epidemiological study. J. Drnt. 
Res 39: 302. 

Creme,  J. C. & J .  K .  Fkrmillion, 1966: 'The simplified oral hygiene index. J. Anirr, Dmt. 

Gupta. 0. P., 1964: An epidemiological study of periodontal disease in 

Herd/: G.,  19Sl: On the marginal alveolar ridge in students. Acta Genet. 2: 256. 

H e y h g s ,  K. 71,1961 : Astiidy of the prevelence and severit?; of gingivitis in i i i i ~ l ( ~ ~ ~ r ~ ( ~ ~ i ~ i l ( , s  ;it 

Holnies. C. K. & D. Collier, 1968: Periodontal disease, dental caries, oral h!pirnr antl (lirt 

Jumisora, H .  C., 1968: The rclationship hetween the periodontal index antl o t t i v r  indiws. 

Lindhe, J., Koch G. & U. M&nsson, 1966: ' lhe effect of supervised oral hygienr on  the gingiva 

Littleton, N .  W., 1963 : Dental caries and periodontal disease among Ethiopian civilians. 

Loe, H., 1963: Epideniiology of periodontal disease. Odont Foren 'r 71 : 479. 
Loe, H .  62 1. Silness, 1963: Periodontal disease in pregnancy. I. Prevalence and wberity. 

f i e .  If. E., Theilade K. S. Borgluru /ensen, 1965: Experimental gingivitis in man. J. Perindont 

.Marsholl-Day, C. D. & I<. L. Shourie, 1949: Roentgenographic survcy of periodontal tliscasc 

4ss. 68: 7. 

J. Dent. Kes. 43: 876. Snppl. Abstract. 

Leetls [Jnivcrsitp (1960) Dent. Pract. 12: 129. 

in Adventist and other teenagers. J. Periodont. 39: 100. 

Int. Dent. J. 18: 586. 

oi' children. J. Periodont Res. 1 : 268. 

Public Health Rep. 78: 631. 

Acta Odont. Scand. 21 : 5 

36: L77. 

in India. J. Amer. Dent. .Ass. ,39: 572. 



llel/,t,i. 1.’. S., W. K. Sanjrjonci. A I .  A .  Rtcrretto & I<. Doctor, 19 Kelation of I)c-tcl I(.al 

/ ’ i / / d h r g .  ./. J., 1047: ‘Tol,acco and gingivitis. J. Dent. Res. 26: 261. 
chewing t o  periodontal di  e. J. -4iner. Dent. Ass. 50: 531. 

-B - 10.52 : Gingivitis in military personnel with special reference to uleero-nir~ril~Iwnou~ 

lttLn/j.;o/(/. S .  P., 10.50: Indicos for incidence, and prevalence of periodontal diseasv. J. I’eriodoril 

Ku,ssr// .  4. /,., 1056: A system of classification and scoring for pre\alencr surve) s of pt,rio. 

giugivitis. Otlont. Foren. T. 9: 403. 

3 0 :  51. 

dontal disease. J. Dent. Res. 35 
)) - 10.57: Soinc rpitleiiiiological ch 

L)opiilations. J. Periodorit 28; 286. 
1) 1000: ‘Tlir geogrq~hical t1istrul)ution antl eyidemiolopy of periodontal disiwi,. 

\\ IJO! i)ll/34. (knevr .  

haw. 4Iiil)arna. Ariier. J.  Public Health 50: 206. 

ristics of periodontal dist 

Rtrssr// .  ‘ 4 .  L. K. I’. Ayers, 1960: l’criotlontal disease antl soriorc:onomic status i n  Hirniing- 

K/rs.srll, 4.  L..  1963: International nutrition survi A surntiiar> or  prclirninar! 111.1it:iI 

l‘ititlinps. J .  Dcrit. Res. 42: 232. 
I<mw/l. 4 .  I,.. 6. C. Letrtheru~ood, C. F. Consolazio & It. F’’(cii Reen,  1965: l’erioilontal 

diswsv and nutrition in South Vietnam. J .  Dcnt. Kes. 44: 775. 
,Schour, .I. & \I. Mtrssler, 1047: Gingival diseasc in postwar Italy ( 1945): 1. Prevaleni.t, 01’ 

giiipi\itis i l l  various ape groups. J. Amer Dent Ass. 35: 475. 
f., li. I,. I’riore & 1. U. J.  Bross, 1968: Cigarettc. sinokirip a r i i l  pt~rio(1oiit:iI 

e with 12 st4cctc.d \ari:iI)lw: 

.Solorr/or/, If. 
. .J. .\nicr. Dent. Ass. 77: 1081. 

, S i i / ~ i / e i .  (,’. ,/. R A.  ObermcirL, 1968: Association of oral di 
I .  I’crioilontal diseaw. J. Dent. Res. 47: 457. 

I I  t ~ ( v / ~ ~ ~ u g ,  ,/., 1906: L’:pidemology of periodontal disease ~~ review of literature. In \\ r)rlil 
\\‘orkshop i n  Periodontics. Ed. by S. P. Ramfjord, U. A. Kerr. M. M. Ash. l‘hc l ‘ni-  
\ w d y  0 1  Rlichigan. 
1007: I’rc-\;iltxni.r of periodontal disease in Ceylon. .&eta Odont Scantl. 25: 205. u 




