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Abstract

Introduction: Workers in sugar factories are considered to be at high risk for dental caries which is attributed to chronic
exposure to sugar dust.

Aims: Aim of the survey was to assess the prevalence of dental caries among the sugar factory workers in Davangere
district, Karnataka, India.

Settings and Design: A cross sectional survey Methods and Material: Voluntary written informed consent was obtained
from the study participants. Data pertaining demographic characteristics, oral habits, dietary habits was collected using
pretested study Performa along with details of caries experience and oral hygiene status (Decayed Missing Filled Teeth -
DMFT Index and Oral Hygiene Index Simplified- OHI S Index). Examiners were trained and calibrated for the recording of
indices. Statistical analysis used: Mann Whitney U tests, Kruskal Wallis ANOVA and Linear regression analysis.

Results: A total of 315 participants were screened and the prevalence of dental caries was 88.4% among study
population with the mean DMFT 3.58 + 2.94. There was no significant difference in the caries experience of two different
sugar factory workers. The caries experience of lower /lower middle class (3.97% 3.23) was significantly higher than the
middle/ upper class (p<0.05).

Conclusions: The prevalence of dental caries and mean DMFT was high among sugar factory workers in Davangere
district. The caries experience was more among workers who brushed less frequently and had poor oral hygiene and who
were engaged in pan chewing and alcohol consumption. The caries experience was significantly higher among low socio

economic group compared to high and middle class groups.
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Abbreviations: DMFT: Decayed Missing Filled Teeth.

Introduction

Dental caries is one of the universal diseases which are
prevalent in all parts of the world irrespective of the socio
demographic characteristics. It is a multifactorial disease
in which there is interplay of three primary factors, host,
microflora and substrate [1]. Prevalence of dental caries
in India is 84.9% considering all the age groups [2].
Industrial workers are placed in a highly complicated
environment which is getting more complicated as man is
becoming ingenious in nature. As industries are
developing, occupational diseases are also becoming
more prominent. In many occupations, environmental
pollutants like sugar dust, bone dust, flour dust, saw dust
etc. contribute to poor oral health. Studies have shown
high prevalence of dental caries among industrial workers
who had easy access to sugar cane (sugar cane cutters)
[3]. According to few studies, workers in bakeries,
chocolate and in the candy industries have increased
dental caries experience as well as periodontal disease
because of high level of sugar dust in the working
environment [4]. The Indian sugar industry contributes to
about 20% of sugar mills and 15% of the sugar
production in the world. It has been shown that
confectionary workers have poor oral health than the
general population. Sugar dust has been considered to be
the main reason for the high incidence of caries among
the workers in the confectionery industries and bakeries
[5]. Karnataka ranks 3rd in terms of its total sugar
production in India. Davangere district is a major
contributor to this widespread sugar cultivation in
Karnataka [6].

Since no study had been conducted to know the
prevalence of dental caries among the sugar factory
workers of Davangere district, a study was done to know
the prevalence of dental caries among the sugar factory
workers in Davangere district and we came with a
research question what is the dental caries prevalence
among the sugar factory workers in Davangere district?
There for the aim of the study was to assess the
prevalence of dental caries among the sugar factory
workers in Davangere district, Karnataka, India.

Materials and Methods

The present study is a descriptive cross sectional
survey, conducted among workers of two sugar factory in
Davangere district, Karnataka (M/S Shamanur Sugar
Company, Duggavathi, and Davangere Sugar Company Ltd
Kukkuwada). All the participants of two sugar factories
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were male, who fulfilled the eligibility criteria (i.e.)
Workers from both production and administrative line
workers working in the sugar factories for at least 1 year
were included, workers who gave consent to participate
and Workers suffering from any systemic diseases and on
medications were excluded.

The Study sample was a whole sample of both the
factories who participated on the days of survey and
examination. The duration of the survey was 2 months
(April- May, 2016). A total of 413 participants were
present on the days of survey among which 315 were
eligible and participated in the survey. Post hoc power
analysis was calculated using G Power software inputs
were a moderate fixed effect size of 0.3, alpha error
probability of 0.05 and total sample size 315 in a z test
model and the power of the study is 93%. Ethical
approval was obtained from the Institutional Review
Board of Bapuji Dental College and Hospital, Davangere.
Permission was obtained from the manager of respective
sugar factories to conduct the survey. Voluntary written
informed consent was obtained from the study
participants after explaining them about the purpose of
conducting the study Data was collected using pre-tested
study proforma. Dental caries experience was recorded
using Decayed Missing Filled Teeth and Surfaces Index
(DMFT/S Index) given by Henry T. Klein, Carrole E Palmar
and Knutson JW (1938) with WHO modification in the
year 1997 [7]. Assessment of oral hygiene was done using
Oral Hygiene Index- Simplified (OHI-S Index) given by
John C Greene, et al. [8]. Examiners were trained and
calibrated with respect to recording of indices. The inter
examiner reliability was satisfactory with cronbach’s
alpha value 0.94 and interclass correlation of 0.96.Data
was systematically compiled and analyzed using SPSS
software version 20. The prevalence of dental caries was
expressed in percentages and the mean Decayed Missing
Filled Teeth (DMFT) of sugar factor workers was
calculated. Mann whitney U test was used to compare
between two groups, Kruskal Walis ANOVA for multiple
groups and linear regression to know the relationship
between age and socio economic status.

Results

The mean age of the participants were 36.1+ 12.24
years. The prevalence of dental caries was 88.4% among
study population with mean DMFT 3.58% 2.94. (Table 1)
The data was not normally distributed when subjected to
normality test using Kolmogrorov- Smirnov and Shapiro
Wilk Test at p<0.05. There was no significant difference in
the caries experience of two different sugar factory
workers (Table 1).
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Sugar Factory N Prevalence of dental caries DMFT Mean + S.D P Value
Kukuwada 209 86.60% 3.5+2.61
Dugawathi 106 90.60% 3.6 +3.52 0.46
Total 315 88.40% 3.58 £2.94

Table 1: Distribution of study population based on caries experience DMFT (Mean = S. D).

Majority of subjects were productive line workers
(80%) (Table 2) and there was no significant difference in
the caries experience of productive line and
administrative workers p value 0.05. There was no
significant difference in the caries experience of subjects
with different duration of employment in the factories

(Table 3). Majority of the study participants belonged to
lower middle/ lower class socio economic status as
classified by B G Prasad classification (60.3%) followed by
middle class (29.5%) and 10.2% upper/ upper middle
class.

Type of Employment F % DMFT Mean = S.D P value
Production 252 80% 3.56 +£2.69 0.518
Administration 63 20% 3.65+3.81
Total 315 100% 3.58+2.94
Table 2: Caries experience based on type of employment.
Duration of employment (In years) f % DMFT Mean +S.D P value
<1 year 28 8.90% 2.82 +2.05
1-5 years 117 37.10% 3.65 +3.26
5-20 years 134 42.50% 3.52+2.78 0.324
>20 years 36 11.40% 4.17 +3.04
Table 3: Distribution of caries experience among study subjects based on duration of employment.
Socio-economic status F % DMFT Mean = S. D P value
Class A Upper/ Upper middle 32 10.2 2.81+1.83 0.02T°
Class B middle 93 29.5 3.04+ 2.53
Class C Lower middle/ lower 190 60.3 3.97+3.23

*statistically significant at p<0.05

Table 4: Caries experience among study participants based on socio-economic status according to BG Prasad

classification and caries experience.

The caries experience of lower middle/ lower class
(3.97+ 3.23) was significantly higher than the middle and
the upper class at p-value <0.05 (Tables 4 & 5). There was
no significant difference in the caries experience of

subjects with different oral hygiene habits like type of oral
hygiene aids used and frequency of tooth brushing (Table
6).

Socio-economic status M. D. 95% C. L. p value
L.B U.P.
Class A Class B -0.231 -1.41 0.95 0.973
Class A Class C -1.161 -2.26 -0.06 0.059
Class B Class C -931* -1.66 -0.2 016

*statistically significant at p<0.05;

M. D. -Mean difference; C. I. -Confidence interval; L. B. and U.P. - lower bound and upper bound
Table 5: Post hoc analysis to assess the significant difference in caries experience between different Socio economic

Status groups.

There was no significant difference in the caries
experience of subjects who were engaged in pan chewing,
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tobacco usage and alcohol consumption compared to
those without these habits. Caries experience of subjects
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who consumed sugar less than/ equal to five tea spoons
per day and more than five tea spoons per day were more
or less similar. The mean DMFT of study participants with

poor oral hygiene was maximum (3.84+2.16) compared
to those with fair and good oral hygiene but this result
was not significantly significant.

Oral hyg'e“‘;ll;;:’t;ts and other Type f % DMFT Mean +S.D | P value

Oral hygiene aids Tooth brush and paste 305 96.5 3.59+2.96 0.886
Fingers and others 10 3.5 3.33+2.73 ]

Frequency of tooth brushing Once 234 74.3 3.74 + 3.03 0.086
Twice 81 25.7 3.12 + 2.65 '

Pan chewing Yes 110 34.9 3.65 + 2.87 0.577
No 205 64.8 3.55 +3.00 '

chewing tobacco/ smoking Yes 45 14.3 3.29 + 2.45 0171
No 270 85.7 3.64 +3.02 '

consumption of alcohol Yes 30 9.5 3.93+291 0.791
No 285 90.5 3.54 £2.95 '

Sugar consumed each day <5 tea spoons per day 180 57.1 3.36+2.792 0.186
>5 tea spoons per day 135 42.9 3.85 +3.120 '

*statistically significant at p<0.05

Table 6: Distribution of Mean DMFT among study participants based oral hygiene habits and other Habits.

Multiple linear regression analysis was applied to
know the relationship between the variable such as age,
socio economic status, sugar consumption and oral
hygiene status. The analysis should positive correlation to

the variables such as age and socio economic status. The
stepwise regression method elicited age as a contributory
factor for the significant difference in the socio economic
status variable (Table 7).

Model Intercept | slope R R Square A(;]:z;ig R tsl:gEE:;r(;;(t)(fa Rcigl:;ze
Age 2.188 0.039 0.164 0.027 0.024 2.92 0.027
Age, socio economic 0.615 0.037 0.222 0.049 0.043 2.891 0.022
status 0.657

Table 7: Linear regression analysis for variables with maximum correlation.

Discussion

Occupation has a relationship on health and well-being
and there are diverse aspects on the effect of occupation
on health [9]. Also studies have provided its positive
impact towards oral health i.e. dental caries and its
association with occupation [10]. Occupation can affect
health through direct impacts, such as physical job
conditions, psychosocial job characteristics and stress,
and social support. Occupation may also affect health
through indirect mechanisms via income, health
insurance, prestige, and authority that are related to
occupation. Occupational factors like workplace
environment, rules and regulations affecting health habits
and influence of coworkers might also have significant
impact on general as well as oral health [11]. Hence, it is
essential to analyze the influence of occupation on health.
Same holds true for Sugar Industry in our country (Graph
1).
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Graph 1: Distribution of Mean DMFT based on Socio-
economic status
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India was the first to begin with the production of
sugar following the process of pressing sugarcane to
extract juice and boil it to get crystals. Jobs in Indian
Sugar Industry have created ample employment
opportunities in rural India. Today the Indian Sugar
Industry has absorbed about 5 lakh rural people. The
working environment in the sugar mills of our country
creates a unique environment which might have
tremendous influence on the general and oral health of
production line and administrative workers. Since no
study had been conducted to know the prevalence of
dental caries among the sugar factory workers of
Davangere district.

Prevalence of dental caries was found to be 88.4% in
the present study with mean DMFT of 3.58+2.94. This
findings is in accordance with study of Khushboo, et al.
where the caries experience of administrative staff of
sugar mill workers was similar but caries experience of
production line workers was high 7.67 * 2.99 (mean
DMFT) compared to present study results. There was no
significant difference in the caries experience of
production line workers and administrative workers in
the present study. Contradictory finding where,
significant difference was observed in the study by
khushboo, et al. between production line workers and
administrative workers [3,5,12].

In another study by Grover S, et al. done on Bakery
workers, caries prevalence was seen in 67.6% of the
workers [13]. This could most probably be attributed to
the relationship between type of work and the relevance
of sugar dust as an occupational hazard to dental health
as documented in previous studies. Increase in caries
experience may also be the result of the increased
duration of exposure to sugar dust in the form of airborne
contaminants (gases and vapours) or as aerosols [14,15].
Also, the easy access to sugar in the sugar mills might
have contributed to the increased dental caries
experience among production line workers as compared
to administrative staff. In Post hoc power analysis was
done using G power software. Effect size F= 0.215, for
sample of 315 the power of the study is 93% Therefore
power of 80 the sample size should have been 213
participants.

In the present study there was no significant
difference in the caries experience of sugar factory
workers with different duration of employment .This
result is in accordance with study results of JE Frencken,
et al. [3]. However the caries experience increased with
duration of employment according to findings of few
studies [14,16]. The caries experience of lower socio
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economic group was significantly higher than the middle
and upper class groups. The results of this study are in
accordance with results of systematic review and meta
analysis where low SES was associated with high risk of
dental caries experience [17]. The major factor for this
result could be due to minimal affordability to preventive
procedures leading to poor oral hygiene. However, caries
experience was high among smokers and workers who
did not brush regularly in a study done by DZ Tohidast, et
al. [16-18]. Although not significant, the mean DMFT of
pan chewers was more among the workers than non-pan
chewers in the present study. Alcohol consumption is
considered to be risk factor for dental caries development
[19,20]. The findings of the present study are in
accordance with this where dental caries experience was
more among alcohol consumers than non-consumers but
the difference was not statistically significant. A Meta-
analysis done by Kumar S [20] revealed that frequency of
tooth brushing had influence on caries experience but
was non-significant in our current study.

In the present study, caries experience was high
among workers with poor oral hygiene. A systematic
review done by Rebba Harris et al revealed that poor oral
hygiene may be a contributing factor for dental caries [21].
In a review done by Erik Peterson it has been proposed
that poor oral hygiene is one of the risk factors for dental
caries [17]. The present study has few limitations. Since
the design of the study is cross sectional it is difficult to
draw clear cut association between etiologic factor and
disease. A comparative group was not considered in the
present study which makes it difficult to arrive at
conclusions.

Conclusion

The prevalence of dental caries (88.4%) and mean
DMFT (3.58+ 2.94) was high among sugar factory
workers in Davangere district. The caries experience was
more among workers who brushed less frequently and
had poor oral hygiene and who were engaged in pan
chewing and alcohol consumption. The caries experience
was significantly higher among low socio economic group
compared to high and middle class groups. There was no
significant difference in caries experience among
administrative and production line workers. There was
no significant difference in caries experience of workers
with varying duration of employment.
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