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Abstract

Aim: The aim of the study is to find prevalence of dental attrition among rice mill workers and gingelly oil mill
workers.

Methodology: The study was conducted in Rice Mills & Gingelly oil mills in outskirts of Kangeyam. The
prevalence rate from the pilot study was used to calculate the sample size. Sample size - 230 (115 rice mill workers
and 115 gingelly oil mill workers).

All the examinations were carried out by a single operator under good illumination using sterile diagnostic
instruments and loupes. Intraoral examination was proceeded in an orderly manner starting from upper right
quadrant to lower right quadrant in a clockwise direction, to evaluate the attrition using attrition index given by

Smith and Knight in 1984. Descriptive statistics was obtained.
Outcome: More prevalence of attrition is among rice mill workers than gingelly oil mill workers.
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Introduction

The major oral health problem that adversely affects
tooth structure and is extensively studied is caries.
While adequate attention has been given to identifying
the causes of dental tissue changes, such as dental
caries and trauma, tooth wear has often been
overlooked. Tooth wear is the progressive loss of
dental hard tissues from the surfaces of the teeth,
resulting from relative motion or friction at the surface
[1,2]. It can be attrition, abrasion, erosion or abfraction
[3]. Tooth wear attributed to masticatory function is
commonly regarded as a natural phenomenon, with a
certain degree of wear considered to be an inevitable
aspect of aging [4]. However, when the extent of
destruction or rate of loss exceeds the physiological
mechanisms of compensation, such as the formation of
secondary dentin, dental problems may arise,
necessitating treatment [5]. It may cause functional

and esthetic problems and dental sensitivity [1], or it
could prejudice the survival of the teeth [2]. Wear
could be critically pathological when it leads to poor
masticatory function with concomitant reduction in
quality of life and possible deterioration of systemic
health [6].

Moreover, there is no consensus on exact prevalence
of attrition. It’s an issue that should not be ignored, and
further research is needed to establish clear assessment
criteria [1,2]. Previous pieces of literature estimated
prevalence of dental attrition in Indian population,
focusing on age and gender [7,8]. Given rice's status
as a staple food for the majority of the Indian
population, particularly in South India, rice mills are
concentrated in these areas. During work hours,
employees may engage in habitual grinding of rice,
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which can have a detrimental effect on their teeth, such
as attrition. Consequently, this study aims to determine
the prevalence of dental attrition among workers in
both rice mills and gingelly oil mills.

Materials & Methods:

This is a cross-sectional study conducted among rice
mill and gingelly oil mill workers of Kangeyam
district of Tamil Nadu. The workers aged 18-60 years
with an experience of at least one year, and willing to
participate in the study were included. Presence of all
permanent teeth and/or two to three missing teeth in
posterior and/or anterior region was the inclusion
criteria. Patients with any systemic illness, four or
more posterior teeth missing in anterior/posterior
region, patients with extensive restorations, cast
restorations or cuspal coverage and those who have
undergone orthodontic treatment, presence of fixed or
removable prosthesis or with fluorosed teeth were
excluded from the study. Age, gender, work
experience and frequency of rice grinding were
obtained using a pre-validated questionnaire. All the
oral examinations were carried out among study
participants by the primary investigator and Smith and
Knight tooth wear index (1984) was used to quantify
tooth attrition.

The data were analyzed using SPSS version 25.0
(Statistical Package for Social Sciences, IBM, USA
Inc.). Descriptive statistics were performed to obtain
frequencies, means and standard deviations.
Independent t-test was performed for comparison of
the attrition scores between Groups 1 and 2. Pearson’s
correlation coefficient was used to find the correlation
between frequency of rice grinding and attrition
scores. One-way ANOVA was used to compare the
attrition scores among different age groups and work
experiences. The level of significance was kept at
p<0.05.

Results:

The study participants comprised 230 individuals with
115 working in rice mills and 115 working in gingelly
oil mills. The age of the participants ranged from 19 to
60 years with a mean of 38.35+12.02 years. Their
work experience ranged from 1 to 35 years with a
mean of 11.42+10.19 years. Their attrition scores
ranged from 0 to 5.35 with a mean of 1.34+1.36. The
frequency of raw rice grinding among the study
participants ranged from 0 to 10 times a day with a
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mean of 1.74+2.48 (Table 1 and Figure 1). The male
and female participants in the rice mill were 71 and 44
respectively. The male and female participants in the
gingelly oil mill were 70 and 45 respectively (Table 2
and Figure 2). There were no significant differences in
the distribution of sex among both groups (Table 3).

The mean age of study participants in the rice mill and
the gingelly oil mill were 38.40+12.08 and
38.30£12.03 respectively. The distribution of age
among both groups were equal and there were no
significant differences between them. The mean
attrition score among rice mill workers and gingelly
oil mill workers were 1.54+1.52 and 1.14+1.16
respectively. Statistically significant differences
existed in the attrition scores of rice mill and gingelly
oil mill workers (p=0.025). The mean frequency of
rice grinding habits among rice mill and gingelly oil
mill workers were 3.13£2.76 and 0.36+0.95
respectively. A statistically significant difference
existed in the frequency of rice grinding between both
groups (p=0.000) (Table 4). While 49.65% of
participants among rice mill workers and 21.23%
among gingelly oil mill workers experience attrition,
almost 68% of those affected by attrition also report
sensitivity issues.

Pearson's correlation between the frequency of rice
grinding habit and attrition score was 0.483 (Moderate
correlation) and it was significant (p=0.000) (Table 4).
The ages of the participants were divided into young
age (18-34 years) (n=94), middle age (35-54years)
(n=113), and old age (>54 years) (n=23), and their
mean attrition scores were 0.54+0.86, 1.80+1.37, and
2.34+1.35 respectively. A significant difference exists
in the attrition scores of different age groups. Attrition
was lower among the young age group and is seen to
increase with the increasing age group (Table 6 and
Figure 3). Among the young age group, 45 were rice
mill workers with a mean attrition score of 0.55+0.89,
and 49 were gingelly oil mill workers with a mean
attrition score of 0.53+0.83. There were no significant
differences in their attrition scores (Table 7). Among
the middle age group, 58 were rice mill workers with
a mean attrition score of 2.11+1.51, and 55 were
gingelly oil mill workers with a mean attrition score of
1.47+1.13. Significant differences in their attrition
scores were noted (Table 8). Among the old age
group, 12 were rice mill workers with a mean attrition
score of 2.51+1.50, and 11 were gingelly oil mill
workers with a mean attrition score of 2.16+1.20.
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There were no significant differences in their attrition
scores (Table 9 and Figure 4).

The work experience of the study participants was
classified into 1-5 years (n=91), 6-20 years (n=91),
and >20 years (n=48), and their mean attrition scores
were 0.53+0.70, 1.58+1.37, and 2.40£0.20
respectively. A significant difference in the attrition
scores was noted among participants of different work
experiences and is seen to increase with increasing
work experience (Table 10 and Figure 5). Among
workers with 1-5 years of experience, 49 were rice mill
workers with a mean attrition score of 0.48+0.56, and
42 were gingelly oil mill workers with a mean attrition
score of 0.59+0.84. There were no significant
differences in their attrition scores (Table 11). Among
workers with 6-20 years of experience, 43 were rice
mill workers with a mean attrition score of 2.01+1.47,
and 48 were gingelly oil mill workers with a mean
attrition score of 1.20+1.16. Significant differences in
their attrition scores were noted (Table 12). Among
workers with over 20 years of experience, 23 were rice
mill workers with a mean attrition score of 2.92+1.16,
and 25 were gingelly oil mill workers with a mean
attrition score of 1.95+1.13. Significant differences in
their attrition scores were noted (Table 13 and Figure
6).

Discussion:

Dental attrition, commonly known as tooth wear, is the
wear of tooth enamel and/or dentin and is thought to
be a physiological and aging process. However,
certain habits can also cause dental wear. Although the
relationship between habitual grinding of raw rice and
dental attrition has not been documented previously,
this study explores this different perspective. People
working in rice processing mills are subjected to
smelling and tasting the rice for quality checks, thus
making them more prone to the habitual grinding of
rice leading to tooth wear similar to tooth erosion
found in certain occupations like battery-
manufacturing units [9,10]. Such occupational tooth
wear was reported among tailors and workers in
clothing industries [11], and miner [12], but no
documentation was found among rice mill workers.
This study is the first of its kind to explore the dental
problems faced by rice mill workers. Gingelly oil mills
were predominant in the study area; hence the workers
of gingelly oil mills were taken as a control group.
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The rice grinding habit among rice mill workers can
stem from various factors inherent to their work
environment and lifestyle. Firstly, the repetitive nature
of rice milling tasks, which often involve prolonged
periods of grinding and processing rice grains, may
lead to the development of a habitual behavior as
workers become accustomed to the rhythm of their
daily tasks. Overall, the possibilities of rice grinding
habit among rice mill workers highlight the complex
interplay of occupational, environmental, and cultural
factors that influence behavior in the workplace.

The overall prevalence of tooth wear among 115
gingelly oil mill and 115 rice mill workers were
21.23% and 49.65% respectively. Among the gingelly
oil mill workers, the prevalence of tooth wear was
found to be greatest (19.98%) in older age group of
>54 years compared to the middle and younger age
groups. But among the rice mill workers, the middle
(35-54 years) and older age group (>54 years) had
almost an equal prevalence of tooth wear of 22.48%
and 27.17% respectively. This higher prevalence at an
earlier age of rice mill workers could be associated
with the occupation of grinding of raw rice.

A study conducted by Hegde MN et al., (2017) [14]
found a total prevalence of 40.6% among age group in
the west coastal Indian population of Mangalore. They
also found that attrition was greatest in the older age
group. Many studies conducted across the globe found
similar results of higher attrition scores among the
elderly population. Al-Zarea et al.,[15] found 75%
attrition among the representative sample of Saudi
adults and found a significant correlation between age
and attrition levels. Unlike the current study, none of
these studies considered additional factors such as
parafunctional habits or occupational and habitual
practices that could contribute to the increased attrition
rate among the middle-aged population.

Moreover, the current study found that 68% of
participants with attrition also experienced tooth
sensitivity, indicating that patients were able to
identify their dental health issues even though the
underlying causes remained unidentified.

After 6 months the workers were seen in person to
know about the importance they had given to the habit.
Those people were aware of the results and they had
understood the implications of tooth wear. On a
positive note, they agreed to improve the habit & few
people had already visited dentists for dental check-
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up. However they were unable to totally give up the
habit, because grinding rice is a necessary labor
activity for their bread and butter.

The limitations of the current study could be the cross-
sectional design of the study. A measure to evaluate
the attrition scores after a follow-up period would
produce even better results and reliability. We
recommend future studies exploring such deleterious
effects on the dentition due to occupational factors.

Conclusion:

Rice mill workers were found to have a higher
percentage of attrition in the present study. While
tooth wear like attrition is considered to be an aging
phenomenon, the rice mill workers have higher
prevalence of attrition in both the middle and older age
groups denoting a factor contributing to this increased
prevalence rates. Policies and programs targeting such
vulnerable population should be advocated and
awareness programs targeting such occupational
exposures should be initiated. Properly planned and
executed programs can help in eliminating this
preventable health problem. Additionally, it's
important to educate this vulnerable population about
different dental procedures such as dental restorations,
onlays, and inlays. This knowledge will assist in
preserving their dental health and preventing any
additional harmful effects.
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Tables:

Table 1: Descriptives of measured variables among the study participants (N=230)

Variables Mean+SD Minimum Maximum
Age 38.35+£12.02 19 60
Work experience (in 11.42+10.19 1 35
years)
Attrition score 1.34+1.36 0.00 5.35
Frequency of rice 1.74+2.48 0 10
grinding

Rice mill workers Gingelly oil mill Total
workers
Male 71 70 141
Female 44 45 89
Total 115 115 230

Table 3: Comparison of sex between Groups 1 and 2

Rice mill workers Gingelly oil mill
workers
Male 71 70
Female 44 45
X? 0.018
p-value 0.892

Table 2: Distribution of sex among the rice mill and Gingelly oil mill workers

Table 4: Comparison of means of measured variables between Groups 1 and 2

Rice mill workers Gingelly oil mill t p-value
workers

Age 38.40+£12.08 38.30+£12.03 0.066 0.948

Work experience 11.31+10.62 11.52+9.78 -0.155 0.877

Attrition score 1.54+1.52 1.14+1.16 2.258 0.025*

Frequency of rice 3.13+£2.76 0.36+0.95 10.201 0.000*

grinding
< —
p<0.05, Significant

LN
00
Table 5: Correlation between frequency of rice grinding and attrition score among study participants C\g]’n
[
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Meanz SD r p-value
Attrition score 1.34+1.36 0.483 | 0.000*
Frequency of rice grinding 1.74+2.48

*p<0.05, Significant

Table 6: Comparison of attrition scores among different age groups

n | MeanzSD | 95% CI F p-value

Young age (18-34 years) 94 | 0.54+0.86 | 0.37-0.72 | 38.051 | 0.000*
Middle age (35-54 years) | 113 | 1.80+1.37 | 1.54-2.05
Old age (55 years and above) | 23 | 2.34+1.35 | 1.76-2.92

Table 7: Comparison of attrition scores among young age group between Groups 1 and 2

Groups Young Age

n | MeantSD t p-value
Group 1 | 45| 0.55+£0.89 | 0.077 | 0.939
Group 2 | 49 | 0.53+£0.83

Table 8: Comparison of attrition scores among middle age group between Groups 1 and 2

Groups Middle Age

n | MeantSD t p-value
Group 1| 58| 2.11+1.51 | 2.529 | 0.013*
Group 2 | 55| 1.47+1.13

Table 9: Comparison of attrition scores among old age group between Groups 1 and 2

Groups Old Age

n | MeantSD t p-value
Group 1 |12 | 2.51+1.50 | 0.622 | 0.541
Group 2 | 11 | 2.16+1.20

Table 10: Comparison of attrition scores based on work experience

Work Experience | n | MeantSD | 95% ClI F p-value
1-5 years 91 | 0.53+0.70 | 0.38-0.68 | 44.735 | 0.000*
6-20 years 91| 1.58+1.37 | 1.30-1.86
>20 years 48 | 2.40+0.20 | 2.01-2.82
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Table 11: Comparison of attrition scores among workers with 1-5 years experience between Groups 1

Table 12: Comparison of attrition scores among workers with 6-20 years experience between Groups 1

Table 13: Comparison of attrition scores among workers with 6-20 years experience between Groups 1

© 2024 1JMSCR. All Rights Reserved

and 2
Groups 1-5 years experience
n | MeantSD t p-value
Group 1 | 49 | 0.48+0.56 | -0.702 | 0.485
Group 2 | 42 | 0.59+0.84

and 2

Groups

6-20 years experience

n

Mean+SD

t

p-value

Group 1

43

2.01+1.47

Group 2

48

1.20+1.16

2.929

0.004*

and 2

Groups

6-20 years experience

Mean+SD

t

p-value

Group 1

23

2.92+1.16

Group 2

25

1.95+1.13

2.536

0.015*
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Score Surface

Smith & Knight Tooth Wear Index:
Criteria

0 B/L/ON
C
1 B/L/O/
C
2 B/UO
|
Cc
3 B/UO
|
Cc
4 B/UO
|
Cc
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No loss of enamel surface characteristics
No change in contour

Loss of enamel characteristics

Minimal loss of contour

Loss of enamel exposing dentine for less than 1/3 of the surface
Loss of enamel just exposing dentine

Defect less than 1mm deep

Loss of enamel exposing dentine for more than 1/3 of the surface

Loss of enamel and substantial loss of dentine but not exposing the pulp or
secondary dentine

Defect 1 - 2mm deep

Compilete loss of enamel or pulp exposure of secondary dentine

Pulp exposure or exposure of secondary dentine

Defect more than 2mm deep or pulp exposure or exposure of secondary dentine

Questionnaires:

Serial No: Examination Date:
aurflens eren: 2uey C58):
1. Name:
Quwg
2. Age: 3. Gender \MF):
WS umedlerd (Qy/'Qu):
4. Education:

1) No formal education 2)Primary Education
3) Secondary education 4)P.UC 5)Degree
seaall 558
21) wenmw mesr sevell uuflevr seur
2 TbUs saall @) FEFlmns Sevall
MUl e)ulLuuguy
5. Working hours per dhy :
SGHTeneTW Coush ey GHITLD
6.  Monthly mcome :
DTS EU(HLOT LD
7. Workmg experience :
Geuem ey L6y 246001 (H
8.  Dset: 1)Vegetarian 2)Mixed
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2 60T UL S &LD: ) HFauLd
24) H6eVLIL| 2_6T0T6Y
9. Do you eat sweets : Yes /No
If yes, How many times m a day?
Once a day / Twice a day / Thrice a2 day or more
Bruser @efluy e L osmeatefisenT ? Quib/
B 6uemev
24D 6Tevfl6L 618 e (Wemm ?
SO0 Yo/ ATETH WD / APETD P
2AVNB 4SS GLosL
10. Do you smoke ? Yes /No
Uens Q&G Lp &0 2 aTeTSm? ub /
@\ suemey
11, Ifyes, 1) What do you smoke? .......c.carreens
2) Howmany cigarettes /beedis do you smoke ma
By Y cosisoniviiini
3)Duration : ........
24D TETMTEL (Y ) 6THS UMS LIS
Vuufiserm 2 e prafle egamear A &L
fe yemsuSiserm
) LR &8 S8\ 6T STev 24616y

12. Do you have paan / tobacco chewmg habit? Yes/No
UensWlene QLOISILD LI &&LD 2 600TLM? 41D
S\ 6Lemen

If yes, 1) Type:
2) Quantity ...
K303, e —————
241D 6TEOTMIT 6L

2 UM S
24) ey
@) STV yeTéy
13. Doyou consume alcohol? Yes/No
LS AGHSID LPSESLD 2 6TeTSHT? LD/
R evemnew
If yes, 1) Quantity : ....ovcvecermsssssssssssssees
PYI R, E——
241D ETETMT 6L
2) yaTey
21) STV y6TeYy

14, Oral Hygiene practices:
UMW &HMHTT LI &8 MIGET
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I Type of tooth deanmg
1) Tooth brush= paste 2) Tooth brush = powder 3)
Famger + paste 4) Fnger + powder
4)Fmger 6)Others, specify.......

L) SIVEED WM
) us s + uHuME
) U SIEE - uHOumg
8) & allgel + uhumE
7) & allyed + uHOUMg
2) s allgey
o) Gauy geseb, iuliLan

I Method of brushing

1)Horzontal 2) Vertical 3) Both 4) Circular 5) Don't

kmow
L6 SI0EEWD WLamSET
) Ll &) OFEGSs
8) Qran(b F) L

e) Qsfluns
M. Frequency of tooth brushmg
1) Oncedady 2)Twice dadly 3) Thrice or more

8@ prefle) aggmen wam L Sossafiser
) Bar e wa

LB rar @ WD
Qrpar M A0S 245D G
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IV, Duration of tooth brushmg

D1-2mm 2)3-5mm 3)>5mm 4)Notnoticed

U6 SES 1[0 $31608METER LD
HTe) 6T6Y
)12 B &) 3-5 BldLis @)> 5 Bl
) seuaflssuuLalime
V. Frequency of changmg the tooth brush
1) 1-2 months 2) 3 months 3) 4-6 months
5)7-12 months 3) Once flared 6) Irregular
6) Not noticed
U6 gaRamw ausurs wrhmelser
312 LTEREEGES G0 YO W48
LIFHEEEES RO PON QM6
LIFRSEEHES 26 WO
F)7-12 LOMERSESEHSES RB WP
e)umprert Uns
o) QPEEHN P
) saafssuuLaldmea
VL. Anyother dental cleansmg aids used, Yes / No
Gy gesRID U 555U0SSIL H@
vwearu@ el isen, b/ @eame
13, Have you visited a dentist earlier? Yes /No
BriugeT WeTy U LEESumTE
#5058 pafraam 2 b Qdame

16.  Ifyes, whatwas the recson”

DToothacke 2)Exwaction 3)Flimg  4)Cat

testh deaned 5) Replacement of etk 6)
(1,7~ S—
210 aafley, Terer &My’
udadssrs & udaPuushans
U AL UsHETE FIUL &350 Ssliw
L) LTHoULE MRss )t gésssbn. .
17.  I¥Not what was the reason?
1)Lack of tme 2) Dentist not avadable nearby 3)
High costof treatment  4) Not mterestad

Somacwedle, aerer sMTowD?
S)eEdarane ) ud LEsIT
Sesranuiie) Qe aeTuSaTTE
8)0sae B EDTUFTE

7 deuudaanssne o )Caum ez ...
18.  Doyouhave any dental peoblems ? Yas /No

e hsessE geseh ud Jrésmer e diargm

& 0/ S

19.  Doyouhzvethe habst of chewmg nce? YesNo
2ffow Quarn smItIL updsn
eaasn 0 Qoo

N.  If Yes, howmany times per day?

20 aallél, 9F BTNTES 65 5M6T PN
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Figures:
Figure 1: Mean of measured variables among Groups 1 and 2
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Age Work experience Afttrition score Frequency of rice
grinding
M Rice mill workers Gingelly oil mill workers
Figure 2: Distribution of sex among Groups 1 and 2.
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Figure 3: Mean attrition score of different age groups
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Figure 4: Comparison of attrition scores among different age groups between rice mill and gingelly oil
mill workers
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Figure 5: Mean attrition score among the study population with differing work experiences
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Figure 6: Comparison of attrition scores among different work experiences between rice mill and gingelly
oil mill workers
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