Dental Health among Green Marble Mine Laborers, India

Rushabh J Dagli, Santhosh Kumar, Chandrakant Dhanni., Prabu Duraiswamy, Suhas Kulkarni

Objective: To determine the oral health status among Green Marble
Mine laborers; to provide epidemiological data for planning and
evaluation of oral health  care programme.

Methods: The study area was divided into 4 geographic zones, and
participants were selected by stratified cluster sampling technique. A
total of 513 subjects were included in final study which were divided
among the four age cohort (18-25, 26-34, 3544, 45-more respectively),
following the guidelines for research methodology recommended by
WHO oral health surveys 1997 .Clinical examination was conducted
by one of the three examiners with the aid of an artificial light sorce.
The agreement (kappa statistics) for diagnosis of DMFT and CPl was
determined (field teams versus expert) 91.2 % two days prior to the
examination. Data was analyzed using Bivariate and multivariate
analysis.

Results: The mean DMFT and DMFS scores were (2.79+2.44) and
(5.47+5.40) respectively. The caries prevalence was 71.1% with
maximum in 25-34 years while 148 participants were caries free. A
higher prevalence of periodontal disease was present with only 1.75%
having healthy gingiva. Mean number of sextant involved was
maximum among 35-44 years. Alcohol and Stress due to physical load
and noisy environment among laborers have shown highly significant
relationship with CPI scores (p<0.001).Fracture of tooth, mainly maxillary
central incisor was high (10.5%) as an occupational peril.

Conclusions: The findings highlighted the low caries prevalence,
higher periodontal disease which requires primary anticipation.
Prevention of tooth fracture and improvement of overall nutritional
status, with stress reduction protocol should also be given consideration.
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Periodontal disease; stress; tooth fracture
arble mining is one of the major industries
M flourishing through out theworld. Till date no study
has been attempted world wide concerning the oral
health status of laborersworking in thisfield. A large number
of laborers work in the stone crushing and mining industry in
India(1). In India, Rajasthan (kesheriygji) is only the place
where more green marble mines are found. As part of general
health of theseworkers; their exposureto respirablecrystalline
silicaand anumber of other particul ate matter exposure metrics

in occupational settingsbut the physically tediouswork drives
people to consume alcohol and tobacco, which devour a
significant portion of their meagreincome. Thismineworkers
are highly associated with tobacco habits which causes
deterioration of there oral health too, so this population was
selected asno previousoral health study has been done among
them who are much habitual to tobacco. In the present study
there were no female workers due to the heavy physical work
load involved.
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The whole community is plagued by malnutrition, ill health
and physical impediments from accidents. A mineworker, on
an average, finishes hislife at the age of 49.3 years- 10 years
earlier than those outside the mines (Mines and Geology
Department - The Government of Rajasthan). Moreover, the
dust swirling around in quarriesis mineral powder that causes
anumber of lung diseases, such assilicosis, tuberculosis (TB),
silico-tubercul osisand asthma. Exposureto chemical, physical,
and biological agents in theworkplace can result in adverse
effects on workers ranging from simple discomfort and
irritation to dehilitating occupational diseases such as lung
fibrosis, neuropathy, deafness, organ damage, and cancers of
various sites(2), so it was also essential to know through the
present study that any occupational diseaserelated to oral health
is prevalent among laborers or not.

For the oral health of general population, at global level marked
changes in oral disease pattern has been observed over past
decades(3,4). More recently the meta- analysis of oral health
report of the studies carried out, over past 40 years revealed
contrasting disease trend, depending upon country population
group, and socio-economical condition(5).During the last 10-
15 years evidence has accumulated in several western
industrialized countries, in encouraging trends in prevalence
and severity of dental disease(6,7). Majority of people living
inrural areas have limited access to essential oral health care
dueto geographic and economic barrier(8,9). Various previous
studies suggest that cigarette smoking and alcohol drinking
co- existing in asignificant proportion of male adolescent will
have major implication on oral disease(10).In the region of
Udaipur district one survey was conducted earlier by Bali(11)
et al(2002), which have reported that the standard of oral
hygiene for adults was poor, bleeding and calculus problems
were frequent(17.6%) whereas prevalence rate of advanced
periodontal disease were low(0.9%) while dental caries
experience was present among 67.5% of people from which
DMFT between 1-3 were 49.7%, but this population differs
considerably from the present study of marble mine workers
who are more backward socio-economically compared to
genera population of Udaipur district.

In an era of evidence based medicine and oral health,
scientifically testing such a fundamental concept of the
prevalence of caries and periodontal disease among specific
occupationa people in rura areas, should be given highest
research priority as very few researches dealing with the
prevalence of dental disorders have been carried out among
Indian population, especially with rural subjects(12) and
specific occupation.

Method

Rajasthan consists of many marble mines from which marble
is Exported all over the world. The study has been conducted
by the department of preventive and community dentistry,
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Darshan dental college, known asthe *“ First Rajasthan Mines
Oral Health Study” , wasintended asan inventory of the present
state of the oral health, oral-health related behavior and use of
dental treatment services of the mine workers population of
Rajasthan, India. Recording of oral health status was one part
of this study and this paper solely focuses on these resullts.

Keshriygji is the place where all the green marble mines are
located. It is divided into four geographic zones namely
Masoroi ki obri (south -east), Rushabhdev (north -east),
khandiovri (south-west), and kagdar bhatiya (north -west).
Except the possibility of treatment in major hospitals at
Udaipur, thereisno public support for the popul ation regarding
dental health at keshriyaji.

The minimum sample size required for this survey was based
onthelowest prevalence of asignificant target |esion observed
in previous surveys, but as no previous studieswere conducted
for oral health among these population, so WHO sampling
procedure (stratified cluster sampling procedure) was used to
collect the representative population for a cross sectional
study(13,14). With the hel p of marble mine owners association
a special leave was granted for the workers. The total
population of mine workers provided by owners of mines
association from all thefour geographic zoneswere 4832 mine
workersin total 29 mines, and from each zone 2 mines were
randomly selected where all the present workers were
examined. Hence of total eight minesin al four regions total
521 workerswere examined, 8 workers (1.53%) were dropped
out for quality-neutral reasons who were having medically
compromised condition(15). The net random sample was
obtained by deducting these from the gross random sample so
the remaining 513 males which were included in the present

studly.

The study was done in the month of February, 2007 for which
prior permission was got from the concerned authorities to
prevent any inconvenience from marble mine owners and
workers. Ethical clearance was obtained prior to the survey
from “ Ethical Committee of Research” of Darshan Dental
College and Local Health Authorities. The informed consent
of each patient was taken prior to recording ora health.

Theoral cavitieswere examined using additional artificial light.
For the diagnosis of dental caries, WHO type |1l examination
was done using mouth mirrors and sharp probes while
Periodontal assessmentswere done by CPI-probes. The“*WHO
oral health Performa-1997” was used to record the
demographic information.

All clinical datawere recorded by three trained project teams
each consisting of a dentist, a dental nurse and a recording
assistant. Recording of data of dental caries and periodontal
disease was based on publications of the World Health
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Organization(WHO)(16). In addition the International
Classification of Diseasesfor Dentistry (ICD-DA)(17) wasalso

Table 1: Profile of the mine laborers

used for the same. ® Age groups
18-25 171 33.3
26-34 162 31.6
All three teams had undergone a full day’s theoretical and 35-44 135 26.3
practical training by the senior dental calibrator prior to the 45-above 45 8.7
commencement of the project. To verify that the data obtained ® Nutrition status (Body Mass Index)
were of sufficient quality. Reliability studies were carried out Normal nutrition(BMI>20) 171 33.3
by the participating project calibrator during the field work. Marginal(BMI=18.5-20) 144 28.1
Theagreement (kappa statistics) for (field teams versus expert) Sl e =) e e
two days prior to the examination for dental caries and ® Oral hygiene practice
periodontal diseases were 0.91 and 0.87 respectively. Cleans their teeth daily 405 78.9
Doesn’t clean their teeth daily 108 211
The set of independent variables was collected mainly from a ® Stress
structured, self-administered questionnaire in local language Ezzl'srr'f,’t ?;ﬁssstfgsasm cl’i;'; ?gg gg:?
to minelaborers. For the nutritional status of them, height and )
weight was recorded for al the participants and BMI(Body ¢ L‘(’)’r’f‘l‘j‘s’grgab'ts 055 138
Mass Index) was cal culated. Regular-users 207 40:3
Occasional users 45 8.7
The data collected was analyzed using Analysis of Ex-users 36 7.2
Variance(ANOVA), Chi-Square test, Multiple Logistic @ Alcohol habits
Regression Analysis and Scheffe's test. Two models were Non- drinkers 378 737
developed to determine variables those were significantly (F;eg“'?r‘dr:”:‘?ri i; 12-2
associated with the outcomes of dependent variables ; dental E)f?darisr']?(r;?s rinikers 9 17
cari.esand. periodontal disease. For t_he models, the explanatory o Fracture of tooth
variables included were the following : Having fractured 1 or more tooth 54 10.5
® Age Doesn'’t have any fracture tooth 459 89.5
® Nutritional status.
® Oral hygiene practices characteristic of the Marble Mine laborers. 18-24 age group
® Tobacco habits. of mine workers were highest proportion of 33.3%.
® Alcohol habits. Malnutrition was among 38.6% laborers. 21.1% of laborers
® Stress were not cleaning their teeth daily. About 65 % of workers

p < 0.05 was accepted as statistically significant and p < 0.01
was set to be highly statistically significant. The statistical
analysis was performed using the SPSS(10.0) software
package.

were experiencing stressful life as mine-laborers. Regular
Tobacco and Alcohol habits were among 40.3% and 15.8 %
laborers respectively and a higher prevalence(10.5%) of
Fracture of tooth (mainly maxillary central incisor),wasfound

among laborers.
Results

(Table 1) shows the overall demographic and medical (Table-2) The mean DMFT and DMFS scores were

Table 2: Prevalance of dental caries among marble mine laborers according to age group

Age DT MT FT DMFT* DS mMS FS DMFSt
18 - 25 years (n=162) Mean 2.63 0.16 0.00 2.58 3.32 0.79 0.00 4.11
SD 2.82 0.49 0.00 2.99 3.46 2.45 0.00 4.42
26 — 34 years (n=162) Mean 3.1 0.33 0.00 3.44 417 1.76 0.00 5.83
SD 2.09 0.67 0.00 2.25 2.74 3.42 0.00 4.32
35 — 44 years(n=135) Mean 1.80 0.33 0.00 2.13 2.87 1.67 0.00 4.53
SD 1.52 0.60 0.00 1.71 2.34 2.99 0.00 4.43
45 & more years (n=45)  Mean 1.20 2.00 0.00 3.20 2.20 10.00 0.00 12.20
SD 1.49 1.81 0.00 1.96 3.03 9.05 0.00 8.87
Total (n=513) Mean 2.44 0.42 0.00 2.79 3.37 2.14 0.00 5.47
SD 2.28 0.92 0.00 2.44 2.99 4.62 0.00 5.40
*ANOVA ,F=8.37, P=0.0001( HS). +ANOVA,F=34.08,P=0.0001(HS)
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Table 3: Gingival and periodontal assessment by using CPI scores according to age group

Number and percentage of person codedt

$c? = 144.05, df. = 12, p<0.001( HS)

Age group(=n) Healthy gingiva Bleeding Calculus Shallow Pocket Deep Pocket
18 —25(171) 9(5.2) 99(57.8) 45(26.3) 18(10.5) 0

26 — 34 (162) 0 63(38.8) 81(50.0) 18(11.1) 0

35 —44 (135) 0 45(33.3) 54(40.0) 27(20.0) 9(6.7)

45 and more (45) 0 27(60.0) 9(20.0) 9(20.0) 0

Table: 4: Mean number of sextants affected by periodontal condition

Age group in years

ANOVA F=12.007, p=0.0001(HS)

Mean number of sextants 18-25 26-34 35-44 45 and Total more
No periodontal disease 0.8 0.4 0 0 0.30
Bleeding or higher (1+2+3+4) 5.2 5.6 6.0 6.0 5.70
Calculus or higher(2+3+4) 2.7 3.7 4.1 2.3 3.20
Shallow pocket or higher (3+4) 0.7 0.8 1.6 0.6 0.92
Deep pocket(4) 0.0 0.1 0.4 0.0 0.15
Excluded (X) 0.0 0.1 0.2 0.0 0.07
Mean(z S.D) 1.45 1.69 1.99 1.52 1.67
(+0.81) (+0.76) (+0.88) (+0.67) (+0.83)

(2.79+2.44) and (5.47+5.40) respectively. The caries
prevalence was 71.1% of all the age group with maximum in
25-34 yearsgroup while 148 participantswere cariesfree. None
of the participant had filled teeth.

(Table3) and (Table4) illustratesthe periodontal statusamong
the study population and shows a very high prevalence of
periodontal disease. Only 5.2% of 18-25 years participants
having healthy gingival and with increasing age the gingivitis
was progressing to periodontitis. Mean no of sextant involved
was higher among 35-44 years(1.99+0.88) than other age

group.
(Table-5) Multiple logistic regression analysis model of mean

Table 5: Multiple logistic regression analysis model of DMFT

among marble mine laborers showing likelihood ratio test

DMFT was increasing with increased age, malnutrition, poor
oral hygiene practice, stress, and habits of tobacco and
alcohol.(p<0.01).

(Table 6) Multiple Logistic Regression Analysis model for
mean CPl was increased with
alcohol habits and stress.(p<0.01)

(Table 7) Comparison of mean shows those 26-35 years age
group is having significant higher mean difference for DMFT
(p<0.05) indicating higher severity of disease among 26-35
years.

(Table-8) Comparison of mean showsthat 35-44 year age group

Table 6: Multiple Logistic Regression Analysis model for CPI

among marble mine laborers showing likelihood ratio tests

Effect 2 Log Likehood Chi- df §Sig. Effect 2 Log Likehood Chi- df Sig.
of Reduced Square of Reduced Square
Model Model

Age 1327.130 584.539 27 .000 Age 6976.255 -26942.878 45 1.000
Nutrition 1078.451 335.860 18 .000 Nutrition status 697.629 -33221.504 30 1.000
Oral Hygiene 811.510 68.920 9 .000 Oral hygiene 16721.477 -17197.656 15 1.000
Stress 768.904 26.313 9 .002 Stress 40828.790 6909.657 15  0.000*
Tobacco 1056.873 314.282 27 .000 Tobacco 24339.155 -9579.979 45 1.000
Alcohol 920.840 178.249 27 .000 Alcohol 54663.699 20744.565 45  0.000-
§P<0.01 (HS) *P<0.01 (HS).
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has significant higher mean difference than all other three age
groups for CPI (p<0.05) indicating higher severity of
periodontal disease for 35-44 years.

Discussion

The relatively small population investigated, and the highly
selective occupational character of this population makes
comparison with other epidemiological studies precariousand
the result should be interpreted with great caution.

Theintention of study was to provide systematic information
onoral health of marblemineworkers, inaregion of keshariygji
and that result would aid in the planning and evaluation of
oral health promotion programmes. Moreover, a Comparable
prevalence datahave not been recorded previously worldwide;
so to gather this data for comparing prevalence of lesions
among other population of Indiaand other countries. Rationale
for this comparison was that, former Indian population
especially workers differed considerably - occupationaly,
politically, socially and particular in health care utilization
comparing to other country. It was therefore expected that
differences in occupation, lifestyle and healthcare utilization
would have an effect on dental health.

For the present study stratified cluster sampling procedure was
used to achieve representative sample and it incorporates the
sufficient examination sites of all four geographic locations at
keshariygji. The study was designed asan epidemiological survey
of the cross-sectiona study type based on representative samples
of the population taken from the age cohorts 18-25 year-olds,
26-34 year-olds, 35-44- year- old, and 45-above-year-olds. There
were no mineworkersbelow 18 years of age and lesser number
of representative populations of older age above 45 years was
found in the present study as the work is more associated with
physical load, less old aged workers were there.

The stresswas higher among laborerswhich wasdueto higher

Table 7: Multiple Comparisons of Dependent Variable: DMFT

by Scheffe’s test

Age(l) Age(J) Mean Difference (I-J) Std. Error Sig.
18-25 26-34 -.87(%) .26 .013
35-44 45 .27 452
45-above -.62 .40 491
26-34 18-25 .87(%) .26 .013
35-44 1.31(%) .28 .000
45-above .24 .40 .946
35-44 18-25 -.45 .27 452
26-34 -1.31(%) .28 .000
45-above -1.07 A .082
45-above  18-25 .62 40 491
35-44 -24 .40 .946
45-above 1.07 41 .082
%The mean difference is significant at the 0.05 level

physical load, noisy environment, and poor economic status.
Tobacco habits were recorded in local language of mine
workers which is easy for them to communicate and thereby
more reliable data for tobacco habits have been achieved.
Alcohol habits were also recorded for al mine workers as a
potential confounding factor with tobaccoin the present study.
There might be an under presentation of tobacco and alcohol
habits by mine workers The risk associated with tobacco use
can also be modified by other exposures such as diet, alcohol
consumption, and genetics(18-20).

Malnutrition was higher which was further worsening oral
health of |aborers. Theetiology and pathogenesis of periodontal
disease involve a complicated interplay between the plaque
etiological agents and various genetic and environmental risk
factors, and its occurrence is often unpredictable(21,22).

Facture of central incisors having prevalence(10.5%) found
in present study was due to impact on front teeth whilefalling
down during working on wet and smooth marble surfacesitis
the principle hidden occupational hazard related to oral health
explored through present study.

Caries status

The Decayed Missing Filled Surfaces/Teeth (DMF) index has
been in use for about 65 years, and is well established as the
leading measure of caries experience in dental
epidemiology(23).The mean DMFT and DMFS scores were
(2.79+2.44) and (5.47+5.40) respectively in present study. The
comparison of present study can be done with other workers
and genera adult population as no previous comparable data
is available for this mine-workers occupation group. Bakery
and chaocolate factory workers (Masalin Ket al(24). in 1990
and Poul Erik Petersen et al(25). In 1983) have shown increases
the prevalence of dental cariesamong workerswith moreyears
of work. Benoit Varenne et al (5) ( 2004)hasfound mean DMFT
6.3, and in 35-44 years age group in western Africa. A survey

Table 8: Multiple comparision of Dependent Variable: CPI by

Scheffe’s test

Age(l) Age(J)Mean Difference (I-J) Std. Error Sig.
18-25 26-34 -.24 8.81E-02  .065
35-44 -.54(#) 9.25E-02  .000
45-above -7.26E-02 13 .962
26-34 18-25 .24 8.81E-02  .065
35-44 -.30(#) 9.36E-02 .015
45-above A7 .14 .685
35-44 18-25 54(#) 9.25E-02  .000
26-34 .30(#) 9.36E-02  .015
45-above A7(#) 14 .010
45-above 18-25 7.26E-02 13 .962
35-44 -17 14 .685
45-above - 47(#) 14 .010
# The mean difference is significant at the 0.05 le
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of Australian Army recruits by Hopcraft M et al (26) (2003)
showing mean DMFS scores of 6.4, 9.1, 18.2 and 24.0 for
subjects aged 17-20, 21-25, 26-30 and 31-35 years
respectively. The present study has shown less prevalence of
dental caries compared to previous studies of 35-44 years by
AleksgiunieneJet al. (27) and Vrbice V (28) but the prevalence
of DMFT of Udaipur district (2003) by R.K.Bali et al (11)
shown 2.8 in rural and 2.9 in urban areas among subjects of
35-44 yearswhichissimilar to the present study which confirms
that there was no occupational related decline in caries
experience. Thewater fluoride level of keshariyaji was found
optimum between 0.82-1.51 ppm in all four regions by the
Ground Water Department of Udaipur district in 2004-05
which might also be the reason for lower caries experience
among these specia occupational group.

Periodontal status

The previoussurvey of Udaipur district by R.K.Bali et al. (11),
have shown the higher prevalence of periodontal disease in
Udaipur district in 35-44 years age group(83.7%) than other
age groups. The present study has shown 98.25% prevaence
of periodontal disease with similar higher prevalence of 35-
44 years laborers which is more than general population of
Rajasthan. Similar findings were reported by studies done by
Satoshi Shizukuiski et al(29) in Japan(1998), that 92.6% of
industrial workers had gingival or periodontal disease but
studies conducted by Srikandi TW and Clarke NG (30) in
Australia(1982) reported 100 % prevalence of periodontal
disease among workers. Benoit Varenne et al ( 2004)have also
found CPI score-2(gingivitis and calculus) in 49% and score-
3 (shallow pocket) in 10%of population in 35-44 years age
group in western Africa(5).

Themultiplelogistic regression analysis has shown significant
relationship by alcohol and stress on periodontal disease
prevelance. Thehigher stressarising dueto physical work load
and noisy environment have shown occupational related
increased prevalence of periodontal disease. Chronic smoking
isassociated with alower systemicstatus of several B vitamins,
reduced ora folate, and changesin folate form distribution in
the mouth(31). Buccal cell concentrationsof the carotenoids,
retinoids, and tocopherols were generally lower in heavy
smokers versus light smokers(32), which increases the
susceptibility of periodontal disease and might be the reason
of having higher incidence of periodontal disease in smokers

group.

The result of this study was to be used in the planning and
evaluation, of oral health promotion activity, being a part of
general health care action plan at district level.

Conclusion

As a revitalization of existing oral health service which is
mainly of treatment aspect, should be oriented more towards

JOHCD ¢ www.johcd.org ¢ January 2008;2(1)

preventive health care. We conclude that in such population’s
continuous research and interventions are needed to improve
theoverall health status of these specific occupational subjects.
Tools for intervention, rehabilitation and prevention includes
public policies to discourage and restrict tobacco use through
taxation, special measures should be evolved to prevent tooth
fractures among this specific occupational group.
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