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Periodontal Status of Green Marble Mine Labourers
in Kesariyaji, Rajasthan, India

Santhosh Kumara/Rushabh J. Daglia/D. Chandrakanta/D. Prabua/K. Suhasa

Aims: The purpose of the present study was to assess the prevalence and pattern of periodontal disease among green
marble mine labourers and to use the data to provide a baseline for planning and evaluation of oral health care.

Materials and Methods: The study area was located in the Udaipur district of Rajasthan, India, divided into four
geographical zones: Masoron ki ovri, Rushabhdev, Khandiovri and Kagdar Bhatiya. This study comprised 513 male
subjects in four age groups (18 to 25, 26 to 34, 35 to 44 and > 45 years) collected using the stratified cluster sampling
method. The data were collected by World Heath Organization (WHO) oral health assessment form, and clinical
examination was conducted by the methods recommended by the WHO oral health surveys. There were three examiners,
all of whom were calibrated before the survey for inter-examiner variability. The reliability was tested by means of
weighted kappa statistics, which were 89% for periodontal data. Data were statistically analysed using SPSS/PC+ (SPSS
software, Illinois, USA).

Results: The prevalence of periodontal disease was found to be 98.2%. Bleeding on probing and calculus were
widespread. The mean number of healthy sextants decreased abruptly with an increase in age. The greatest periodontal
destruction was manifested in the 35 to 44-year-old age group, with 0.4 sextants having deep pocket probing depths.

Conclusions: The present level and pattern of periodontal disease in marble mine workers is severe, and the
implementation of oral health promotion and prevention is urgently needed.
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TTrends in periodontal diseases have seen a rapid
change all over the world. Periodontitis is one of

the most widespread chronic diseases in the world.
Due to an increase in adverse tobacco habits, peri-
odontal diseases are one of the major challenges
faced by countries such as India. The role of per-
sonal risk factors such as poor lifestyle and negative
psychosocial conditions has been said to play an
important role in the aetiology of adult periodontitis

(Clarke and Hirsch, 1995). Previous epidemiological
studies on the prevalence and severity of periodontal
disease have reported that periodontal health is
worse in the developing countries than in the indus-
trialised ones. Previous studies have found that work
in mines (Bieda et al, 1968; Buda et al, 1972;
Knychalska-Karwan et al, 1973), metalwork (Dunska
et al, 1973) and work in the chemical industry
(Domzalska et al, 1968; Florescu, 1972) may affect
the pattern of periodontal disease, but no particular
pattern was observed in our study and the pattern of
periodontal disease in mine labourers was similar to
that of the general population.

Marble mining is a major industry flourishing in
Rajasthan; Kesariyaji is famous for green marble
mines and it is the only place in India where green
marble is produced. Most of the mine labourers
use tobacco, predominantly in khaini, the chewing
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form. The purpose of the present study was to
describe the prevalence and pattern of periodontal
disease among green marble mine labourers and
to use the data to provide a baseline for planning
and evaluation of oral health care.

MATERIALS AND METHODS

The study area was located in the Udaipur district of
Rajasthan, India, between 23o460 and 25o50 North
Latitude and between 73o90 and 74o350 East
Longitude, and is divided into four geographical
zones: Masoron ki ovri, Rushabhdev, Khandiovri
and Kagdar Bhatiya. There are about 80 mines
spread over the study area, in which there were
about 15,000 workers. Each zone was considered
as a stratum and a cluster of mines were selected
randomly from each zone. All the mine workers in
the selected clusters were informed prior to the date
of survey; and labourers who were present on the
date of survey were included in the study – special
leave was granted for those who participated in the
survey by Green Marble Mine Owner’s Association
authorities. The subjects examined were representa-
tives of the study population. The sampling
procedures and exclusion criterion has been
discussed in detail in a previous paper (Dagli et al,
2008).

The study was conducted during the first and the
second week of February 2007.

Ethical clearance was obtained from the Ethical
Committee of Darshan Dental College and Hospital,
Udaipur.

The World Health Organization (WHO) sampling
procedure (namely, stratified cluster sampling) was
used to collect the representative population, and
the samples were examined by using a mouth mirror
and community periodontal index (CPI) probe. Gingi-
val bleeding, calculus and periodontal pockets were
recorded for the index tooth in each sextant (WHO,
1997).

Before the survey, all three examiners were cali-
brated for inter-examiner variability, and the kappa
statistic was 0.89 for periodontal data (Cohen,
1960). Examinations were performed in natural light,
and an artificial light source was used for adequate
illumination whenever required.

If two or more teeth were absent or were indicated
for extraction, then the sextant was excluded. There
were no excluded sextants among the whole sample.

The distribution of samples according to age
group is shown in Table 1. Most of the subjects
belonged to the 18 to 25 years age group. Very

few workers were in the age range of � 45 years,
hence the sample used.

Statistical analysis

Chi-square test was used to find the difference
between proportions of CPI scores in various age
groups and degrees of freedom to assess the num-
ber of independent values in Table 2. Data process-
ing was carried out using SPSS/PC+ software (6.0
Version).

P > 0.05 was accepted as statistically not signifi-
cant and P < 0.001 was considered to be highly
statistically significant.

RESULTS

The prevalence of periodontal disease was found to
be 98.2% and was determined by considering sub-
jects with CPI scores 1 to 4 as diseased and with
0 as healthy.

The healthy subjects comprised a mere 5.2%
(among the 18 to 25-year-old age group), and there
were no healthy subjects in other age groups.

The results showed that the proportions of sub-
jects who reported bleeding, calculus and periodon-
tal pockets decreased steadily with age, and a high
statistically significant difference was observed
among various age groups (P < 0. 001).

Bleeding was highest in the 18 to 25-year-old age
group (57.8%) and lowest in the 35 to 44-year-old age
group. Calculus was the greatest problem in subjects
belonging to 26 to 34-year-old age group (50.7%).

In the largest age group (18 to 25-year-old group),
pocket depths of 4 to 5 mm were recorded in 10.5%
of subjects and calculus was recorded in 26.3% of
subjects.

No subjects belonging to age groups 18 to 25, 26
to 34 and � 45 years had periodontal pockets of
more than 6 mm depth and in age group 35 to 44
years this value was 6.6%.

The highest percentage of subjects with shallow
and deep pockets was found in the 35 to 44-year-
old age group, being 20% and 6.6%, respectively.

Table 1 Sample distribution according to age group

Age group (years) No. of individuals (n)

18 to 25 171
26 to 34 162
35 to 44 135
� 45 45
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The mean number of sextants with evidence of
any periodontal status is presented in Table 3. There
were no excluded sextants in any of the age groups.
Healthy sextants without any signs of periodontal
disease were found only in young age groups (18
to 25- and 26- to 34-year-old group).

In the 18 to 25-year-old age group, only 0.8 sex-
tants were found to be healthy, whereas in the older
age groups this number was observed to decrease
abruptly, with the absence of healthy sextants in
the 35 to 44- and > 45-year-old age groups.

The greatest periodontal destruction was mani-
fested in the 35 to 44-year-old age group with 0.4
sextants having deep pocket probing depths.

Bleeding on probing and calculus were wide-
spread. Many of the sextants, irrespective of the
age group, were recorded for bleeding on probing
and calculus.

DISCUSSION

The study area is a rural area where the majority of
the population belong to lower socioeconomic class
and are of poor educational status. All of the
subjects were below poverty line (BPL) and had
government provided BPL cards with them. Socio-
economic status is an important risk indicator of
periodontal disease; individuals with low socio-
economic status have a higher occurrence of attach-

ment loss and probing depth than those with high
socioeconomic status (Borrell et al, 2002; Albandar,
2002).

In India, there is no national health service as in
other developed countries. Although the government
provides formal medical care in the form of primary
health centres and community health centres, there
is no provision for dental care; thus, the study popu-
lation has poor access to oral health care services.
About 95% of the subjects stated that they had never
been to a clinician and they completely relied on
‘local quacks’ for their treatment as they have no
access to dental care due to the high costs involved
in treatment and unavailability of dental personnel in
the nearby areas. Our study also revealed poor oral
hygiene habits in the study population; there were
no subjects who brushed their teeth twice or more
daily and oral hygiene aids most commonly used
were finger with charcoal and neem stick.

Apart from poor oral hygiene habits, more than
80% of subjects were tobacco users (occasional
users, ex users or regular users), either in smoking
or chewing form, irrespective of the age group. How-
ever, the chewing form of tobacco usage was more
predominant.

Results of this study showed the prevalence of
periodontal disease in green marble mine labourers
to be 100% for the 35 to 44-year-old age group. This
is higher compared with the general population of
India for that age group, which was found to be
89.6% (Bali et al, 2002–2003). This finding can be
attributed to poor oral hygiene and adverse tobacco
habits among the study population; on the other
hand, a study performed by Hessari et al (2007)
on the general population of Iran showed a preva-
lence of 99%. However, our previous report on a sim-
ilar population observed that the mean caries status
of the study population was better than that of the
general population of the Udaipur district (Dagli
et al, 2008).

Bleeding and calculus were widespread for all age
groups. Similar results were observed by Wang et al
(2002) and Baelum et al (2003). Destructive

Table 3 Mean number of sextants per person with
specific CPI scores according to age group

CPI scores Age group (years)

18 to 25 26 to 34 35 to 44 � 45

0 0.8 0.4 0 0
1 2.5 1.9 1.9 3.7
2 2.0 2.9 2.5 1.7
3 0.7 0.7 1.2 0.6
4 0 0.1 0.4 0

Table 2 Periodontal assessment by using CPI scores according to age group

Age group (years) Score 0 Score 1 Score 2 Score 3 Score 4

18 to 25 9 (5.2%) 99 (57.8%) 45 (26.3%) 18 (10.5%) 0
26 to 34 0 63 (38.8%) 81 (50.7%) 18 (10.5%) 0
35 to 44 0 45 (33.3%) 54 (40%) 27 (20%) 9 (6.6%)
� 45 0 27 (60%) 18 (20%) 9 (20%) 0

v2 = 144.05; d.f. = 12; P < 0.001 = highly significant.
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periodontitis was less frequently seen in other stud-
ies (Garcia and Cutress, 1986; Pilot et al, 1986; Oli-
ver et al, 1989; El-Quaderi and Queteish Taani,
2004). The results of this study are in accordance
with the findings of the WHO Global Oral Data Bank,
as most of the patients show some type of bleeding
when different sextants are evaluated (over 90%).

Calculus was the most frequently observed peri-
odontal condition in the age groups of 18 to 25
and 26 to 34 years, whereas the percentage of indi-
viduals with shallow and deep pockets was greater in
the age groups of 35 to 44 and � 45 years. Similar
results were observed in studies performed by Dini
and Guimaraes (1994). The percentage of healthy
adults decreased with age in accordance with other
studies (Miller et al, 1987; Pilot and Barmes,
1987; Miyazaki et al, 1989; Skaleric and Kovac-
Kavcic, 1989; Guile, 1992). Studies performed by
Albandar (2002) and Corbet et al (2001) have shown
that prevalence and severity of periodontal disease
increases with age.

Our study shows similar results to those from
other countries in South America, Asia and Columbia
where the presence of calculus was observed in over
40% of the population and severe disease in 15% of
the sample (Vergel de Dios and Mabunga, 1995;
Gjermo et al, 2002; Orozco et al, 2004). In accor-
dance with the present study, various studies from
Asia report a very high prevalence of bleeding and
dental calculus and a low prevalence of healthy peri-
odontal status, irrespective of age cohort or the
country’s level of development (Corbet et al, 2002).

Less than one sextant was healthy among those
under the age of 35 years, whereas two to three sex-
tants were found to be healthy in a study performed
by Adegbembo et al (2000). The major finding in the
authors’ study is that 6.6% of people belonging to
age group of 35 to 44 years had deep periodontal
pockets, whereas 0.3% and 12.5% had deep pock-
ets in a study performed by Maity et al (1994) in a
rural population of West Bengal, India and Mengel
et al (1996) in Yemen, respectively.

Of the total sample only 9 (1.7%) subjects belong-
ing to the 18 to 25-year-old age group had healthy
periodontium. Similar findings were reported by
studies performed by Ahlberg et al (1996) in Finland,
Shizukuishi et al (1998) in Japan, Roman and Pop
(1998) in Romania and Srikandi and Clarke (1982)
in Australia, where 6%, 7.4% and 9.34% of industrial
workers had healthy gingiva, respectively, but
studies conducted by Hugoson and Jordan (1982),
Markkanen et al (1983) in Finland and Hohlfeld
and Bernimoulin (1993) reported 100% prevalence
of periodontal disease.

The results of the present study have shown no
mean healthy sextants in the age group of 35 to
44-year-olds, whereas Mengel et al (1996) observed
1.5 healthy sextants in the same age group in the
Yemen upland and Mumghamba et al (1996) found
the value to be 2.5.

The mean sextants of deep pockets was 0.4 for
35 to 44-year-olds in accordance with the study per-
formed by Buorgeois et al (1997), who observed an
average of 0.1 sextants.

The mean number of excluded sextants (0%) in
the surveyed population is in contrast with those
found in the general population of South-East Asia
(0.0 to 0.7), America (0.2 to 0.15), Europe (0.0 to
1.5), Africa (0.0 to 0.7), the Middle East (0.0 to
0.1), the Western Pacific regions (0.0 to 0.9) and
French Polynesia (1.7) (Miyazaki et al, 1992).

Sheiham (1991) stated that the plan for control-
ling periodontal disease could include a high-risk,
a population, a secondary prevention strategy or
a combination of all three. Taking into account the
disease status and the available resources for
periodontal care in this surveyed population, the
priority should be based on population strategy and
primary prevention programmes to benefit the
periodontal health by promoting self-care and oral
hygiene.
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