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Abstract:  Purpose: To determine oral health status and treatment needs of female beedi factory workers in 

Mangalore city, Karnataka. Methods: A cross-sectional study was conducted on 426 female beedi factory 

workers age 15-70 years in Mangalore city to find out their oral health status and treatment needs. Data 

collection was done on a structured proforma: regarding demographic data, oral hygiene habits, personal habits, 

past dental history and data on oral health status and treatment needs was recorded using WHO oral health 

assessment form (1997). Results: Out of 418 dentate patients only 2 (0.47%) had healthy periodontium, 68 

(16.26%) and 348 (83.25%) had gingival disease and periodontal disease respectively. Healthy periodontium 

and bleeding was seen only in younger age groups (15-24 years and 25-34 years), whereas as age increased 

score of code 4 (Deep pockets) also increased. The prevalence of dental caries was found to be 82.6%. The total 

mean DMFT was 5.97±5.78.  The mean DT was 4.06±4.03, mean MT was 1.88±3.71 and mean FT was 

0.03±0.20. Of the total study population 46 subjects exhibited oral lesions. Conclusions: There are more 

proportions of unfulfilled treatment needs in this working class as they are not provided with dental treatment, 

appropriate public health actions at various levels need to be taken like health education and health promotion 

to curtail the disease in this population. 
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Introduction 

Oral health is an inseparable part of general 

health. Oral diseases and dysfunctional oral 

conditions have a profound impact on the quality 

of life throughout an individual’s life cycle. To 

individuals and societies worldwide, oral diseases 

are expensive in terms of financial resources, 

tooth loss, pain and fear, trauma and anxiety and 

time lost from work. Lifestyle is composed of 

cultural and behavioral patterns and lifelong 

personal habits.  

 

In developing countries such as India where 

traditional lifestyles still persist, risks of disease 

and death are connected with poor nutrition, 

personal hygiene, customs and cultural patterns. 

These personal risk factors play an important role 

in etiology of adult periodontal disease [1]. 

 

Beedi workers represent a population who 

rolls beedis or poor man’s cigarettes. India’s 

1.5 million private sector beedi workers are 

among the most exploited worker’s in India 

[2]. Socio economic conditions adversely 

influence oral health status of individual’s by 

indirectly lowering, preventing or postponing 

their use of appropriate self-care or 

professional services. One such condition is 

the financial loss of hourly wages for workers 

who take off to visit the dentist, a general 

inability to pay for dental care, poor access to 

dental care, lack of insurance and lack of 

regular source of dental care [3]. 

 

Women have special oral health needs and 

considerations; there is a need to assess the 

oral health status and treatment needs of 

women working in such environment having 



Al Ameen J Med Sci; Volume 7, No.1, 2014                                                                                                        Vanishree N et al 

 

 
© 2014. Al Ameen Charitable Fund Trust, Bangalore 27 

an effect on oral health. Hence this study was 

carried out to determine the oral health status and 

treatment needs of female beedi workers in 

Mangalore city, Karnataka. 

 

Material and Methods 

A cross-sectional study was conducted on 426 

female beedi factory workers age 15–70 years in 

Mangalore city to find out their oral health status 

and treatment needs. In Dakshina Kannada 

district, beedi rolling is one of the main 

occupations especially among women. In 

Mangalore presently there are about 8 thousand 

beedi workers who roll and pack beedis. The 

main work is rolling beedis, which engages 95% 

of work force. The rollers cut the leaves for 2-3 

hours in the morning, then roll a pinch of tobacco 

in it, push in the ends and bundle beedis for 

packing department. On an average the workers 

roll about 300-1000 beedis per day ie 12-25 

Beedi packs as each pack has 25 Beedis.  

 

Prior permission to conduct the study in their 

campus of beedi collection centre was obtained 

from the in charge manager. Data collection was 

done on a structured proforma which had 

particulars regarding demographic data, oral 

hygiene habits, personal habits, past dental 

history and data on oral health status and 

treatment needs was recorded using WHO oral 

health assessment form (1997). The examination 

was carried out on all beedi workers present at 

beedi collection centers where only females were 

present. On the days of examination, prior 

consent was taken from subjects for examination. 

A single trained and calibrated examiner carried 

out all the examination. 

 

Pilot study was carried out on 26 beedi workers at 

beedi collection centre to find out oral health 

status and treatment needs over a period of 3 

days. A single dental assistant was trained 

regarding recording of the structured proforma 

and had accompanied the examiner on all days of 

examination. To estimate the oral health status on 

8,000 beedi workers in Mangalore city, 

considering the 90% as prevalence of periodontal 

disease and worst acceptable limit of 15%, 

according to Epi info version 5 stat calc; at 99% 

confidence interval it was estimated that for this 

study 400 would be the required sample. The 

obtained data was analyzed using Chi square test 

for qualitative tables and Analysis of variance 

(ANOVA) was used for means. Kruskal wallis 

test was used for finding out the significance. 

Stratified analysis was used along with 

Mantel-Haenszel test when required to find 

out the significance. 

 

Results 

A cross-sectional observational study was 

carried out among 426 female beedi workers 

in Mangalore among those aged between 15-

70 yrs. Of them 54 belonged to 15-24 years, 

124 aged 25–34 years, 132 aged 35–44 years, 

79 aged 45–54 years and 37 were aged above 

55 yrs. Of them 81.5% (347 subjects) were 

married. A total of 116 subjects and 134 were 

illiterate and had attained primary school 

education respectively and 14 and 3 subjects 

had attained pre-university education and their 

graduation respectively. Among these subjects 

95 (22.3%) had 0-5 years of beedi rolling 

experience, 189 (44.4%) and 142 (33.3%) 

subjects had working experience of 6–15 

years and more than 16 years of beedi rolling 

experience respectively. 

 

It was seen that more number of illiterates 

were using indigenous aids for brushing their 

teeth. It was observed that more number of 

literates used tooth paste and powder than 

illiterates, who used more indigenous 

materials like charcoal, salt and tobacco. Out 

of 426, 343 subjects were brushing once in a 

day and 83 were brushing twice or more than 

twice a day. It can be seen that the number of 

people brushing twice or more than twice a 

day increased as level of education increased. 

This was highly statistically significant. Of the 

total participants of the study, 224 did not 

have any habit, 99 (23.2%) of them had pan 

with tobacco chewing habit, 16 had habit of 

only pan chewing and 87 had snuff inhaling 

Table 1 shows distribution of habits in relation 

to education. Here it was found that habit 

increased as the education level decreases 

(p<0.0001). 

 

Out of 418 dentate patients only 2 (0.47%) 

had healthy periodontium, 68 (16.26%) and 

348 (83.25%) had gingival disease and 

periodontal disease respectively. Healthy 

periodontium and bleeding was seen only in 

younger age groups (15-24 years and 25-34 

years) whereas, as age increased score of code 
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4 (Deep pockets, ≥6 mm) also increased. This 

difference was found to be statistically 

significant. Among illiterate group, more number 

of subjects had code 4 (Deep pockets, ≥6 mm) 

and code 2 (Calculus) was found to increase with 

higher education. This was found to have very 

high statistical significance. Code 2 (Calculus) 

was found to decrease as the work experience 

increases and code 4 (Deep pockets, ≥ 6 mm) 

was found to increase with work experience. 

 

Table-1: Distribution of habit among the subject in relation to education 

Education No Habits 
Pan with 

tobacco 

Pan without 

tobacco 
Snuff Total 

Illiterate 30 (25.9%) 45 (38.8%) 2 (1.7%) 39 33.6%) 116 (27.2%) 

Primary school 62 (46.3%) 33 (24.6%) 7 (5.2%) 32 (23.9%) 134 (31.5%) 

Middle school 72 (71.3%) 13 (12.9%) 3 (2.9%) 13 (12.9%) 101 (23.7%) 

High school 49 (80.3%) 6(9.8%) 4(6.6%) 2 (3.3%) 61 (14.3%) 

Intermediate 11(78.6%) 2 (14.3%) 0 1(7.1%) 14(3.3%) 

Total 224 (52.6%) 99 (23.2%) 16 (3.8%) 87 (20.4%) 426 (100%) 

Chi Square = 83.77, p<0.0001, highly significant. 

 

 

Among the chewers it was seen that none had 

code 0(Healthy) and 1 (Bleeding), whereas the 

percentage of deep pockets were very high when 

compared to non-chewers (56.1% and 25.3% 

among chewers and non chewers respectively). It 

was found among these study subjects that 120 

(28.7%) did not have any loss of attachment. Of 

the rest 141, 114, 38 and 5 subjects had loss of 

attachment score of 1 (4-5 mm), 2, 3 and 4 

respectively. Subjects with no loss of attachment 

were more in younger age group and it decreased 

as age increased (75.9%, 46%, 15.4%, 2.7% and 

0% in those aged 15–24 years, 25–34, 35–44, 45–

54 and ≥55 years respectively). It was observed 

that all subjects aged ≥ 55 years had loss of 

attachment. The loss of attachment scores was 

maximum for illiterates and subjects with primary 

school education. 

 

Non chewers had a higher score of code 0 and 1 

of loss of attachment (35.3% and 34.3%) when 

compared to chewers (11.4% and 32.5%) and 

other scores of codes 2, 3 and 4 were all higher 

among chewers (39.5%, 14.9% and 1.8%). The 

prevalence of dental caries was found to be 

82.6%. The total mean DMFT was found to be 

5.97 ± 5.78.  The mean DT was 4.06 ± 4.03, 

mean MT was 1.88 ± 3.71 and mean FT was 0.03 

± 0.20. It was seen that caries experience 

increased as age increased up to 35–44 years and 

again it increased up to ≥ 55yrs. Missing teeth 

due to caries increased as age progressed up to 

35–44 years and again decreased. Filled teeth 

were present only in age groups of 25–34 

years, 35–44 years and 45–54 yrs. In the study 

root stumps were analyzed separately and it 

constituted a total mean of 1.33 ± 2.4 and this 

increased with age, which was statistically 

highly significant. Teeth missing due to other 

reasons increased with increase in age and it 

was maximum at age of ≥ 55 yrs. Missing 

component was more in illiterate group (2.43 

± 4.60) and it was also seen that illiterate 

group did not have any filled component. 

 

It was seen that chewers had a low value of 

mean number of decayed teeth when 

compared to non-chewers (2.93 ± 3.60 and 

4.48 ± 4.11 for chewers and non chewers 

respectively). Mean number of missing teeth 

due to caries was also more in non-chewers 

(2.10 ± 3.94) when compared to chewers (1.29 

± 2.94). But it was also noted that there were 

no filled teeth in chewers, where as non-

chewers had a mean of 0.39 ± 0.23 filled 

teeth. The total mean DMFT score was 4.23 ± 

5.65 in chewers and 6.62 ± 5.70 in non-

chewers. This above difference showed a 

highly statistical significance. 
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Table-2: Distribution of dental caries in relation to education 

Education No of subjects 
Decayed 

D 

Missing 

M 

Filled 

F 

DMFT 

Total 

Illiterate 116 4.01±4.21 2.43±4.60 0.00±0.00 6.44±6.61 

Primary school 134 3.59±3.72 1.81±3.92 0.02±0.12 5.41±5.87 

Middle school 101 4.59±3.89 1.87±2.88 0.06±0.31 6.53±4.96 

High school 61 4.20±4.57 1.20±2.53 0.03±0.26 5.43±5.26 

Intermediate 14 4.57±4.01 1.21±2.75 0.14±0.36 5.43±5.26 

Total 426 4.06±4.01 1.88±3.71 0.03±0.20 5.97±5.78 

p-value  p>0.05 p>0.05 p<0.01 p>0.05 

p>0.05 = not significant, p<0.01 = highly significant. 

 

 

Of the total study population 46 subjects 

exhibited oral lesions. Of them 11 had 

leukoplakic white lesions, 10 had betel chewers 

mucosa based on clinical appearance, 

characterized by a brownish-red discoloration of 

the oral mucosa with an irregular epithelial 

surface that has a tendency to desquamate or peel 

off.11 had ulcerations (includes 1 herpetic 

labialis, 3 apthous ulcers on tongue and buccal 

mucosa each and 3 traumatic ulcers on palate, 

only 1 oral submucous fibrosis was found on 

buccal mucosa) and 3 leukoedema were present 

on buccal mucosa, and 3 angular cheilitis cases 

were found. 1 cleft palate (extended up to soft 

palate including uvula) case and 7 lesions were 

found on the tongue.4 (7.8%) subjects with ≤ 5 

times chewing per day had oral lesions, 13 (25%) 

subjects with 6 -10 times chewing per day had 

oral lesions and 4 (33.3%) subjects with ≥ 11 

times chewing per day had oral lesions. Here 

again there was increase in percentage of oral 

lesions as frequency of chewing increases. This 

difference was found to be statistically significant 

(p< 0.05). 

 

A total mean of 1.41± 1.75 one surface filling 

were needed and 0.83 ± 1.51 two surfaces filling 

were needed. One surface filling were required 

more in younger generations (15–24 and 25–34 

years age group), whereas 2 surface fillings were 

needed more by 35–44 year old age group (p < 

0.001) Pulp care was required more by younger 

generation and it its need decreased with 

advanced age. Extractions (total 1.64 ± 2.7) were 

required maximum by those aged ≥ 55 years and 

it decreased as age level decreased (p < 

0.0001). Of the total population, 4 had upper 

partial dentures and 1 had lower partial 

denture. Five out of the total population had 

both upper and lower dentures. Among them 

248 and 277 did not need any prosthesis for 

lower arch and upper arch respectively.  Need 

for a combination of one and/or multi unit 

prosthesis for upper and lower arch was 93 

(21.8%) and 131 (30.8%) respectively. Eight 

subjects were in need for full prosthesis. 

 

Of the 115 (27%) pan with or without tobacco 

chewers, 34.8% exhibited signs of TMJ 

abnormalities and of 311 (73%) non- chewers 

20.9% had signs of TMJ abnormalities. It was 

shown that chewers were twice at the odds of 

exhibiting signs of TMJ abnormalities when 

compared to non-chewers. Among the 

chewers percentages of deep pockets were 

very high when compared to non-chewers 

(56.1% chewers and 25.3% non chewers). 

Table 3 shows that as age increases lesions 

increase. It also shows that lesions are present 

only in subjects with habit. 

 

The stratified analysis determines that habit is 

more significantly related to lesion compared 

to age also table 4 shows that, as education 

level increases the number of lesions 

decreases. It also shows that the lesions are 

present only in subjects with habit. The 

stratified analysis determines that habit is 

more significantly related to lesion compared 

to education. 
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Table-3: Stratified analysis, to determine the influence of age and habit on oral lesion 

Age  groups 

(In years) 
 With habit Without habit MHCHI

2
 p-valve 

15-24 

n=54 

With lesion 

Without lesion 

11 

36 

0 

69 
17.69 p<0.0001 

25-34 

n=124 

With lesion 

Without lesion 

05 

35 

0 

94 
12.11 p<0.0001 

35-44 

n=132 

With lesion 

Without lesion 

04 

12 

0 

85 
21.91 p<0.0001 

45-54 

n=79 

With lesion 

Without lesion 

0 

10 

0 

51 
- - 

≥55 

n=37 

With lesion 

Without lesion 

1 

1 

0 

12 
6.00 p<0.05 

MHCHI2 = Mantel Haenszel        p>0.05 = not significant, p<0.01 = highly significant, p<0.001 = very highly significant. 
 

 

Table-4: Stratified analysis, to determine the influence of education and habit on oral lesion 

Education  With habit Without habit MHCHI
2
 p-valve 

Illiterate 

n=116 

With lesion 

Without lesion 

2 

4 

0 

48 
16.31 p<0.001 

Primary school 

n=124 

With lesion 

Without lesion 

1 

20 

0 

103 
4.90 p<0.05 

Middle school 

n=101 

With lesion 

Without lesion 

5 

28 

0 

99 
15.47 p<0.0001 

High school 

n=61 

With lesion 

Without lesion 

8 

28 

0 

43 
10.50 p<0.01 

Pre-university 

n=14 

With lesion 

Without lesion 

5 

14 

0 

18 
5.33 p<0.05 

MHCHI2 = Mantel Haenszel  p>0.05 = not significant, p<0.01 = highly significant, p<0.001 = very highly significant. 

 

 

Discussion 

The main raw material used for beedi rolling 

involves tobacco, which is provided in the 

powder form, to which the workers are constantly 

exposed. Since the beedi rollers are a special 

population group who are exposed to tobacco 

environment and dust. The present study was 

conducted to assess the oral health status and 

treatment needs of the beedi factory workers. 

Since literatures pertaining to the oral health 

status of beedi workers were not available as no 

study has been published in this regard and the 

present study has been compared with the general 

population. The use of tobacco, pan and snuff in 

the present study is quite high. A total of 99 

(23.2%) chewed pan with tobacco in the present 

study which was similar to a study by Vaish et 

al [4] where tobacco habit in females was 

22.3%. Ikeda et al [5] conducted a study on 

Cambodian women where tobacco chewing 

habit was prevalent in 32.6% of the 

population which was quite high compared to 

present study. 

 

In the present study prevalence of periodontal 

disease increased as age advanced which is 

similar to studies by Dini et al.[6], Miyazaki 

H. et al.[7], Van Palenstein Helderman WH et 

al. [8], Krustrup U et al. [9], Weirzbicka M et 

al.[10] and Davies GN et al.[11].In the present 

study almost 99.5% had periodontal disease, 

Code 0(Healthy) was present in 0.5% of 
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younger population and Code 1 (Bleeding on 

probing)was present in 0.5% of study population, 

which is similar to a study by Holmgren CJ et 

al[12].  However in contrast a study by Roman A 

et al [13], (9.34% and 21.49%), Miyazaki H et al 

[7](4% and 4%) it was observed that code 0 and 

code 1 was exhibited in more number of patients. 

Code 4(Deep pockets) in the present study 

increased as age advanced 34%, which was 

similar to studies by van Palenstein et al.[8], 

Reichart PA et al[14].Other studies showed a 

lower percentage of population affected as in 

studies by Davies GN et al.[11] (2%), Dini EL et 

al.[8] (8%), Anil S et al.[15] (11%). Mean 

number of healthy sextants were found to 

decrease with age (0.63). This was statistically 

significant. This was similar to study by van 

Palenstein et al.[8] (0.5), Dini et al.[6] (0.1–0.5). 

Mean number of sextants with calculus and 

highest score was seen in 4.87 mean number of 

sextants/subject., which is similar to studies by 

Pilot T et al [16] mean number of sextants with 

deep pockets per person was 0.4 in the present 

study, which is similar to studies by Anil S et al 

[15] (0.5) and Dini et al.[6] (0.3), whereas study 

by Rao S et al [17] gave a very low value. 

 

Mean number of excluded sextant was 0.34 in the 

present study which can be compared to study by 

Miyazaki et al [7] (0.1–0.4).In the present study it 

was seen that loss of attachment score of 2, 3 and 

4 increased as age advanced. In the younger age 

group the subjects were more with no loss of 

attachment where as all subjects had loss of 

attachment in ≥ 55 year old age group. A study by 

Baelum et al [18] showed similar results. 

 

D component of dental caries was increasing with 

age up to the age of 35–44 years but it again 

decreased as age progressed. A total of 82.6% 

persons were found to have decayed teeth in the 

present study of which root stumps constituted a 

major part. Among the subjects of the present 

study it was observed that one most common 

reason for pan chewing with tobacco was because 

of tooth ache which later on became a habit. The 

above finding is consistent with the previous 

studies by Davies et al [11] where caries 

prevalence was 73% in 15–29 years age group to 

98% in those aged ≥55years. In present study D 

value was quite high (4.75 for 35–44 years) 

compared to a study by Astroth et al.[19] (3.19 

for those aged 35–44 years). Here higher 

prevalence may be attributed to unawareness 

of the population about the conservative 

treatment, negligence and may be they cannot 

afford the treatment. 

 

In present study it was observed that dental 

caries and missing component were 

significantly low in chewers when compared 

to non-chewers. In a study by Greer R O and 

Paulson T C [20] speculated that the relative 

possibility of lower caries experience seen in 

heavy chewers of tobacco may largely be due 

to the accelerated salivary flow that the 

tobacco stimulates, which causes a physical 

cleaning action and mild buffering action that 

inhibits the aggregation of plaque and 

cariogenic material. 

 

The missing component also increased along 

with age up to 35–44 years and again 

decreased. This decrease in missing 

component can be contributed to the missing 

teeth due to reasons other than caries, which 

increased as the age increased. The mean M 

component was 1.88 which is comparable to 

other studies byMosha et al.[21] on 2 groups 

in Tanzania which was 1.64 and 1.75 

respectively. 

 

The filled component, which is observed to be 

very less in present study, could be due to the 

reason that the present study population 

preferred extraction than restorative treatment. 

The mean filled component was 0.03. In the 

age group of 15-24 and ≥55 years of age no 

filled component could be observed. This is 

attributed to their unawareness, 

unaffordability and negligence of the patient 

to get their treatment done. 

 

In the present study, white mucosal lesions 

suspected of leukoplakia were found in 2.6% 

of total subjects, all of which were present in 

only the chewers. Similar results were 

observed in a study Ikeda et al.[5] where it 

was observed that the prevalence was 0.6% 

and another study by Axell et al.[22] 

prevalence was 1.2% in women. In the present 

study all the lesions were found in the place 

where the quid was kept. This shows 

similarity to the results obtained in the study 

conducted by Vaish RP[4] and Reichart et 

al[23]. 
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Lesions suspected of betel chewers mucosa was 

observed in 2.3% subjects, in contrast Reichart et 

al [23] reported a prevalence of 60.8% in 

Cambodian women. This difference in 

observation and reporting of prevalence could be 

due to the difference in selection procedure. It 

may also be because of highly selected versus 

unselected populations, sampling methods, age 

profiles and different interpretation of definition 

and insufficient calibration of examiners.  

 

In this present study prosthesis was seen to be 

worn by 5 subjects (4 upper and 1 lower partial 

dentures) and 5 persons had complete upper and 

lower dentures. Upper prosthesis was required in 

11.3% of subjects and 9.1% subjects needed 

lower prosthesis. 1.9% of subjects were in need 

of both the upper and lower prosthesis. 

 

In our study a mean of 1.4 one surface filling per 

person, mean of 0.83 two surface fillings per 

person were needed among the subjects and pulp 

care was required by mean of 0.35 per person 

also extractions by mean of 1.64 per person. In a 

study by Astroth J et al.[19], in the age group of 

15 years mean of 4.08 teeth per person was 

present for 1/ multiple fillings and mean of 1.53 

per person required extractions in age group 35–

44 years which was comparable to findings of 

present study. The treatment needs in this 

population was more because decayed teeth are 

more and fillings are very less. 

 

Mean number of healthy sextants was more in 

non-chewers but all other disease elements were 

significantly more in chewers. The mean number 

of excluded sextants was almost same in both 

chewers and non-chewers. A study by Wolfe MD 

et al.[24] concluded that smokeless tobacco users 

were no different than non-users with respect 

to gingival recession, gingival bleeding and 

loss of periodontal attachment. In the present 

study increased periodontal disease in chewers 

may be because of smokeless tobacco use in 

chewers, increased age in chewers and low 

education level in chewers compared to non-

chewers. 

 

All the oral mucosal lesions in the present 

study were observed in the area of placement 

of quid. In the present study, though the 

duration of chewing was not significantly 

associated with lesions it was seen that as 

duration of chewing increased the percentage 

of lesions increased. In a study by Wolfe MD 

and Carlos JP[24] duration and frequency of 

use of smokeless tobacco was associated with 

presence of Leukoplakia. It was also seen that 

only people with habit had leukoplakia and 

betel chewer’s mucosa. No person without the 

habit had lesion, hence it is implied that habit 

is strongly associated with lesion. 

 

Conclusion 

Dental disease is a major but too often 

overlooked and misunderstood cause of 

morbidity. It is closely linked to lifestyle as 

well as availability of preventive and dental 

treatment services. There are more 

proportions of unfulfilled treatment needs in 

this working class as they are not provided 

with dental treatment or dental insurance from 

management. Hence appropriate public health 

actions at various levels need to be taken like 

health education and health promotion is of 

utmost important to curtail the disease in this 

population.
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