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Background: Foundry workers are the backbone of many industries.
Workers are exposed to metal dust, metal fumes, various products
of combustion, chemical products relating to resin compounds, and
physical factors such as noise, vibration, and high temperature. In
addition to these factors, the use of tobacco, especially smoking, may
aggravate health hazards, mainly respiratory morbidities. Objective:
To know the prevalence of tobacco use among workers in a foundry
unit of North Karnataka.
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Method: It was a cross-sectional study conducted among 300 workers
of a foundry unit in North Karnataka from July to September 2019.
Every second worker from the attendance register was selected for
the study. The questionnaire was adopted from Global Adult Tobacco
Survey (GATS). Data were collected by personal interview after informed
consent. Data were analysed through descriptive statistics and Chisquare test. The study was approved by Institutional Ethics Committee.
Results: The mean age of participants was 38.73 ± 10.13 years. The
prevalence of tobacco use in any form was found to be 42.66%. The
smokeless form was predominant. Tobacco use was significantly
associated with years in present occupation and night shifts.
Conclusion: The prevalence of tobacco use among workers of a foundry
unit was high which calls for immediate focused interventions.
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Introduction
Foundry workers are engaged in many industries.
Workers are exposed to metal dust, fumes and products
of combustion, chemicals relating to resin compounds,
and physical factors such as noise, vibration, and high
temperature. They work for prolonged hours and form
an important part of the Indian informal sector. Most of
them work on a contractual basis and lack employment

benefits such as health insurance and social security.
Income insecurity is a significant concern for them – they
earn on a daily basis leading to no fixed income. Health
expenses are a big challenge for most of them similar to any
other informal sector in India.1-3 They suffer from serious
respiratory morbidities as they are constantly exposed to
various products of combustion.
In addition to these factors, the use of tobacco, especially
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smoking, may aggravate health hazards, particularly
respiratory morbidities. These factors when clubbed with
illiteracy, poverty, lack of knowledge about hazards, and
other socioeconomic factors lead to tobacco use.4,5
Tobacco utilisation in India levies a tremendous burden
of mortality and morbidity, and is, therefore, considered
a major global public health problem. Tobacco use is one
of the massive epidemics and poses a huge public health
threat causing more than 8 million deaths a year. Of these,
more than 7 million are a consequence of first-hand tobacco
use while more than 1.2 million are a result of non-smokers
being exposed to second-hand smoke.6
Cigarette smoking, in any form, harms nearly every organ of
the body and causes many diseases.7,8 It causes diminished
overall health, increased absenteeism from work, and
increased health care utilisation and cost.7 There are many
diseases that are caused, increased or exacerbated by
tobacco, ranging from acute gastritis, predisposition to
hypertension, diabetes mellitus, coronary artery disease,
stroke, bronchial asthma, and cancers to premature death. 9
In the Indian context, tobacco use implies a varied range
of chewing and smoking forms of tobacco available at
different price points, reflecting the varying socio-economic
and demographic patterns of consumption.10 According
to World Health Organization (WHO), the latest survey on
tobacco shows that 28.6% of Indian adults aged 15 years
and above use tobacco in some or other form. Every fifth
adult uses smokeless tobacco and every tenth adult smokes
tobacco.11 The prevalence of current tobacco smoking in
Indian adults is 10.7%. The same survey also highlights the
major use of smokeless forms of tobacco in India with a
prevalence of 21.4%.11 Karnataka, with its share of about
25%, is the second-largest tobacco cultivating state in the
country. The overall prevalence of the ever-use of any kind
of tobacco products was observed to be 29.6% in Karnataka.
The prevalence of ever use of tobacco in Karnataka was
34.9% among urban men, 8.9% among urban women,
44.7% among rural men and 16.7% among rural women.12
Based on similar studies conducted among manufacturing
industries in Mumbai, it has been found that the overall
prevalence of tobacco in any form in workers employed
in manufacturing units is relatively high (23.5%) compared
to the general public.13
However, not much information is available on foundry
workers. Therefore the present study intends to find the
prevalence of tobacco use among workers in a foundry
unit in North Karnataka.

Materials and Method
Study Design
This study was descriptive, cross-sectional research
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conducted on foundry workers working in a foundry unit
of a city that lies in the Northern part of Karnataka, during
the period from July to September 2019. The sample size
was calculated to be 292 and was rounded off to 300 based
on the estimated prevalence of 23.5%13 and absolute error
of 5%. The inclusion criteria were as follows:
•
•

Those working in foundry shop floor for at least last 1
year consecutively
All foundry workers exposed to a dusty environment

All the workers not exposed to foundry dust on a regular
basis like administrative staff, technical staff, housekeeping
staff, and support staff were excluded from the study.

Sampling Procedure
As per the information from the administrative section,
the foundry unit had around 700 workers working in the
exposed area of the unit. Every second worker from the
attendance register was selected for the study to follow a
systematic sampling.

Study Tools
The questionnaire for the present study was adopted from
the Global Adult Tobacco Survey (GATS) questionnaire.14
It was customised according to the needs of the present
study. Some questions related to occupation and tobacco
consumption were added to the original GATS questionnaire
to meet the study objectives. Similarly, some other questions
from GATS which were not relevant to the study were left
out.

Methodology
Personal interview of eligible participants was conducted
by the investigator, using a pre-designed and pre-tested
questionnaire adopted from the GATS questionnaire.14 Data
regarding socio-demographic variables like age, address,
educational status, years in present occupation, socioeconomic status etc. were collected.
Visits were made by the first author to the foundry after
obtaining written permission from the senior management
to carry out the study. Workers were identified according
to the sampling procedure. These foundry workers were
explained the purpose of the study and after getting their
written informed consent, they were interviewed in the
occupational health centre.
The participants were given a free chance to withdraw from
the study at any given point in time. It was ensured that
the participants did not have any hindrance in their work.

Data Analysis
The data were analysed through descriptive statistics and
Chi-square test using the SPSS software. In the study, a
value of p < 0.05 was considered statistically significant.
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Ethical Considerations
This research project was approved by the Institutional
Ethics Committee for Human Subject’s Research of JN
Medical College, KLE University, Belagavi. Users of any
form of tobacco were counselled regarding the benefits of
tobacco cessation after completion of the study and those
willing to quit were offered help either by counselling or by
attending tobacco cessation clinics. Those who had a lack
of awareness or were misinformed about the hazards of
tobacco were given the correct information through interpersonal communication by the investigator.

Results
Table 1 shows that all participants were male, with their
ages ranging between 18 and 70 years, and a mean (± SD)
age of 38.73 ± 10.13 years. More than 3/4th of the subjects
were residing in rural areas (77.33%) adjoining the city.
Table 1.Sociodemographic Profile of Participants
(N = 300)

Characteristics

Age (years)

Place of
residence
Religion

Educational
qualification

Socioeconomic
status (Modified
BG Prasad SES
Scale)

Marital status

Type of family

N (%)

< 30

64 (21.33)

31-40

112 (37.33)

41-50

96 (32.00)

51-60

20 (6.67)

> 60

08 (2.67)

Urban

68 (22.67)

Rural

232 (77.33)

Hindu

296 (98.67)

Muslim

04 (1.33)

Illiterate

12 (4.00)

Primary school

44 (14.67)

High school

108 (36.00)

Pre-university college

76 (25.33)

Diploma/ Graduate

60 (20.00)

Class I

0 (0)

Class II

36 (12.00)

Class III

144 (48.00)

Class IV

116 (38.67)

Class V

04 (01.33)

Unmarried

40 (13.33)

Married

256 (85.34)

Widower

04 (1.33)

Joint

20 (6.67)

Nuclear

244 (81.33)

Three generation

32 (10.67)

Broken

04 (1.33)

More than 1/3rd were working in the foundry from the
last 6-10 years. Almost 3/4th of them worked for a shift
of 8 hours while the remaining did overtime of at least 4
hours (Table 2).
Table 2.Occupational Profile of Participants
(N = 300)

Characteristics

N (%)

Number of years
in the present
occupation

<5

80 (26.67)

06-10

112 (37.33)

11-15

36 (12.00)

> 15

72 (24.00)

Length of
working hours
on a usual day

8

220 (73.33)

≥ 12

80 (26.67)

0

60 (20.00)

01-04

148 (49.33)

>4

92 (30.67)

Usual number of
night shifts per
week

Figure 1 shows that among the participants, 128 (42.67%)
were using tobacco in one or the other form. Among the
non-users, 24 (13.95%) used tobacco in the past. Smokeless
form (84.39%) was the dominant form.

Figure 1.Distribution of Study Participants according
to Use of Tobacco

Cigarettes (100%) were the only smoked form while chewing
tobacco (55.17%) was the commonest smokeless form
followed by gutkha (34.48%), lime with tobacco (13.79%),
and other chewable forms. Majority of the tobacco users
had initiated their habit before 30 years of age highlighting
the need for interventions at an early age. The mean age
at initiation was 27 ± 13.90 years for smoke form and
26.52 ± 7.9 years for smokeless form. More than 1/3rd of
the participants (37.50%) used tobacco within an hour of
waking up. Three-fourths of those using tobacco never did
it in front of their children (75.0%).
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Table 3.Awareness about Hazards of Tobacco
(N = 300)

Awareness about Tobacco

N (%)
Yes

244 (81.33)

No

08 (02.67)

Don’t know

48 (16.00)

Yes

260 (86.67)

No

16 (05.33)

Not sure

24 (08.00)

Yes

276 (92.00)

No

24 (08.00)

Use of tobacco - harmful?

Knowledge about harmful effects of
second-hand smoke
Whether tobacco should not be sold
to minors?

Table 4.Association of Tobacco Use with Occupational Profile

Number of
years in present
occupation

Length of
working hours

Number of night
shifts per week

Tobacco Users

Non-users

Total

<5

36 (45.0)

44 (55.0)

80 (100)

06-10

56 (50.0)

56 (50.0)

112 (100)

11-15

04 (11.11)

32 (88.89)

36 (100)

> 15

32 (44.44)

40 (55.56)

72 (100)

Total

128 (42.67)

172 (57.33)

300 (100)

8

88 (40.0%)

132 (60.0%)

220

≥ 12

40 (50.0%)

40 (50.0%)

80

Total

128 (42.67)

172 (57.33)

300 (100)

None

24 (40)

36 (60)

60 (100)

01-04

50 (33.78)

98 (66.22)

148 (100)

>4

54 (58.70)

38 (41.30)

92 (100)

Total

128 (42.67)

172 (57.33)

300 (100)

Most of the users (68.75%) were advised to quit by a health
care professional in the last one year. Most of the users
(80, 62.50%) had attempted to quit usage in the last one
year. Counselling by a known person (50.00%) was one
of the strongest driving forces to quit followed by selfmotivation (40%).
Most of the participants (81.33%) knew that the use of
tobacco caused one or the other serious illnesses (Table
3). Among those who were aware of the illnesses caused,
cancers (73.77%) were the most common followed by
respiratory diseases (49.18%) and cardiac diseases (27.05%).
Most of the users (81.25%) had thought of quitting tobacco
in the last one month because of warning labels on tobacco
products. A few users (15.63%) had asked their children
or anyone less than 18 years to buy tobacco products for
their own use in the last one month. Foundry (78.12%)
and tea stalls (56.25%) were the most common places of
tobacco use.
Table 4 shows that there was a significant association
between tobacco use and two of the three occupational
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17.387,
df = 3,
p value = 0.0006
2.3983,
df = 1,
p value = 0.1214
14.611,
df = 2,
p value = 0.0006

factors considered i.e. the number of years in the present
occupation and number of night shifts per week were
significantly associated whereas the length of working hours
had no significant association with tobacco use.

Discussion
The working environment in foundries is hazardous and
characterised by multiple simultaneous chemical, physical
and mechanical hazards exposure, which would lead to
injuries among foundry workers. Health risks from working
in the foundry industry include exposure to molten metal
fume (foundry fume), heat, and spray mists. In addition
to these hazards, some foundry workers work with dust
produced by casting sand, fettlings and kiln linings, which
contain silica and, when dry, produce silica dust known as
respirable crystalline silica (RCS).15
The present study was done to find the prevalence of
tobacco among workers in a foundry unit in North Karnataka.
All the 300 study participants were male. This could be due
to the reason that it is very rare to find a female working
in a foundry, be it in any part of the country.
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Most (58.67%) of the study participants were aged less
than 40 years which was consistent with a study conducted
among welders in metal industries of Puducherry, coastal
south India where most of the study subjects were in the
age group of 20 to 40 years (76.6%).16 Most of the study
participants had high school education (36%), followed by
pre-university education (25.33%) which was also consistent
with the study conducted in Puducherry.16
Most of the study participants belonged to either Class
III (48.0%) or Class IV (38.67%) according to Modified BG
Prasad Classification. In general, the level of income in
foundry workers working in an exposed environment is
usually moderate to low compared to other occupations
because of the reasons like lack of social assistance schemes
and the very fact that this is an unorganised sector and
no support in any form is available to them from any
organisation which makes it worse.
Most (73.33%) of the study participants were working in
foundry for more than 5 years. Similar findings were noted
among studies done in Puducherry (83.7% with more than
5 years)16 and North Karnataka (more than 50% of the
participants were working for 5 years or above)17. Most of
the study participants worked for 8 hours a day (73.33%)
consistent with the study done in Puducherry.16
The prevalence of tobacco use in any form in the present
study was found to be 42.67%. The Puducherry study
showed the prevalence of tobacco use among welders
to be 27.3%.16 In the Mumbai study done among workers
of manufacturing industries, the overall prevalence of
tobacco was found to be 23.5%,13 whereas in the study
conducted among foundry workers of an urban area in
North Karnataka, the prevalence of smoking was found
to be 38.55%.17
The prevalence of tobacco use in foundry workers revealed
by these studies was comparatively very high with respect
to the prevalence in Indian adults aged 15 years and above
which was 28.6% according to GATS 16 -17.11 It was also
noted that the prevalence of tobacco use in the present
study was very high compared to the adults among
the general population in Belgaum city. A communitybased study done among adults in Belgaum revealed the
prevalence of ever use of tobacco to be only 29.41%.18 This
high prevalence among the foundry workers as compared
to the general adult population can be attributed to various
occupational factors like constant physical and mental
pressure due to irregular shifts, irregular pay, lack of job
security, low levels of education, poverty, lack of knowledge
about hazards of tobacco, other socioeconomic factors,
and many unknown factors.
The smokeless form was the commonest form of tobacco
used which was consistent with the findings at the national

Patil AP and Kuba R
Int. J. Preven. Curat. Comm. Med. 2022; 8(1)

level as revealed by the GATS 16 -17 survey.11 The same point
was highlighted in a study done in Belgaum where almost
78% of the tobacco users were using it in chewing form.19
This is also particularly true as chewing can be continued
even while working.
The mean age at initiation for any form of tobacco was in
mid-twenties (27 ± 13.9 years for smoke form and 26.52 ±
7.9 years for smokeless form). These observations indicate
towards early initiation of tobacco at a younger age during
which they are very much curious, want to try new things,
amenable to peer pressures, and deeply impacted by
users in close contacts, media and mass advertisements
by celebrities.
Most (68.75%) of the tobacco users in the study were
advised to quit tobacco by healthcare providers in the last
one year. According to GATS 2016-17, 48.8% of smokers
and 31.7% of smokeless tobacco users were counselled
to stop using tobacco by their healthcare providers in the
preceding one year.11 Every attempt should be made by
healthcare providers to help tobacco users quit their habit
and no encounter with the healthcare provider should go
unutilised.
In the study, 1/4th (25%) of the tobacco users were using
tobacco in any form in front of their children. A study done
in the United States concluded that children of current and
former smokers face an elevated risk of smoking.20 This
has to be curtailed by educating the parents, as parents
are one of the important groups of people who drive their
children towards tobacco use.
Majority (62.5%) of the users attempted to quit in the
last one year. According to GATS 2016-17 survey, 38.8%
of male smokers and 35.2% of male smokeless users had
attempted to quit in the last one year.11 This difference in
quit attempts can be attributed to various socio-economic
factors (like educational level, family background, other
tobacco users in the family etc.), awareness regarding the
hazards of tobacco and the individual personality traits of
the users as all of these do play a crucial role. Among those
who attempted to quit, 50% underwent counselling to quit
(either by a friend, family member, colleague, or a health
professional) followed by 40% who were self-motivated
or had a strong will to quit tobacco. A study conducted in
Canada concluded that many smokers may be unaware
of effective cessation methods and most underestimate
its benefit. Further, this lack of knowledge may present a
significant barrier to treatment adoption.21
Most (81%) of the participants knew that use of tobacco
caused one or the other serious illnesses. These findings
were slightly low compared to that in GATS 2016-17.11
Among those who were aware of the serious illnesses
caused by the use of tobacco, cancers (73.77%) were the
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most commonly known illness followed by respiratory
disease (49.18%) and heart diseases (27.05%). Another
study done in Belgaum showed that around 87% were aware
of cancers, and 42% were aware of respiratory diseases,
while 11% did not know a single disease.18 In both these
populations, knowledge regarding cancers was high because
of the mass media advertisements which typically tend
to project images and videos of large tumours of the oral
cavity or the tragic life of a tobacco-related cancer survivor.
Most (86.67%) of the study participants knew that secondhand smoking was harmful to non-smokers which was in
line with GATS 2016-17.11
The study demonstrated a statistically significant association
between years in present occupation and tobacco use.
Similarly, according to a nested case-control study conducted
in Spain to find out lung cancer risk in iron and steel foundry
workers, it was observed that workers having their longestheld job in the blast furnace had an excess lung cancer risk.
For subgroups of workers, tobacco smoking appeared to
be an important positive or negative confounder.22
The association between the length of working hours per day
and tobacco use was found to be statistically insignificant.
The study demonstrated a statistically significant association
between night shifts and tobacco use. Similar findings
were seen in a study done among autorickshaw drivers in
Gwalior city.23 This reiterates a well-known fact that night
shifts lead to increased tobacco consumption which is
usually because of the longer waiting hours and boredom
during waiting hours.

Limitations and Recommendations
Recall bias due to the cross-sectional nature of the study is
a limitation. However, these participants can be followed
up to assess the impact of health education and counselling
on the discontinuation of tobacco. Since there are a very
few studies conducted among foundry workers to assess
the use of tobacco, this group of tobacco users can be used
as a cohort to conduct future interventional studies, and
due to the high prevalence of smokeless tobacco, there is a
need to take up studies for screening of Oral Premalignant
lesions and incorporating the same during periodic health
checkups.

Conclusion
The prevalence of current use of tobacco in any form was
found to be 42.33% which is very high when compared to
Indian adults aged 15 years and above and workers. The
smokeless form was the dominant form of consumption.
Knowledge of tobacco-related illnesses was slightly low
among the people. Tobacco use was significantly associated
with the number of night shifts.
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