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The International Labor Organization (ILO), “reiterate every year the concern of ever-increasing
burden of occupational illnesses, especially among less empowered population in less
developed countries such as Pakistan. One such industry is the bangle industry wherein women
work in poor conditions and are exposed to various heavy metals, such as arsenic, lead, zinc,
copper, manganese, cobalt, cadmium, and selenium (used as coloring agents), putting their
health at risk. Objective: To determine the respiratory health and function of women, workingin
the bangle industry. Methods: This observational, cross-sectional study included a sample of
100 women, (selected using snowball sampling) working in the bangle industry in Southern
Pakistan. The women were approached, and their respiratory function and oxygen saturation
gauged using appropriate apparatus. The data was analyzed using SPSS. V. 21.0. Results: The
mean values of various spirometric variables (FVC, FEV,, IMBC, and PEFR) were within normal
range. However, FEV,/FVC% was reduced significantly (p < 0.001)among the study participants.
Additionally, a high prevalence (26%) of respiratory impairment was noted. The respiratory
impairment observed indicated primarily restrictive pattern of pulmonary abnormality (18%).
The effect of the duration of exposure on the prevalence of respiratory impairment in the glass
bangle industry was significant” (p < 0.05). Conclusion: Women employed in the glass bangle
industry have poor respiratory health and continue to suffer from increasingly high levels of
respiratoryimpairment.

INTRODUCTION

There has been rapid industrialization in south-east Asia
during the last four decades and it is likely to accelerate
further in the coming years. [1] Industrialization and
“urbanization are creating new problems and new
challenges in the field of industrial health. [2] Increased
respiratory morbidity in industrial workers and inhabitants
of industrial towns has been well recognised and many
surveys conducted fromto time have clearly established it.
[3] Amongst the respiratory diseases, chronic bronchitis
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has been a matter of concern in Britain for a long time and
was even called 'Englishman's disease'. [4] It is now well
known that chronic bronchitis is prevalent in almost all
countries particularly in industrialized ones. [5] The
prevalence of chronic bronchitis varies not only from
country to country but also from one set of people to
another living in different geographical areas.[8, 7] It also
varies in people of different ethnic origins and engaged in
different occupations in a single country. [8] Chronic
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bronchitis surveys have been carried in the neighboring
country (India) in two types of population groups, firstly in
general populations and secondly in different occupational
groups as a part of health surveys. Surveys reported a
prevalence of 1% t0 12.5% of chronic bronchitis in different
population groups. The study conducted by Industrial
Toxicology Research Centre, Lucknow, India in the glass
bangle Industry of Firozabad has revealed the prevalence
of chronic bronchitis in 23.9% of glass bangle workers.[9,
10] Glass bangle workers are exposed to a wide variety of
toxicants at their work places. The studies conducted
revealed a very high prevalence of chronic bronchitis (22.6
and 23.9% respectively) and pulmonary tuberculosis
(15.2%) in the glass bangle industry. [11 - 13] The reported
risk factors associated with chronic bronchitis in different
occupational groups in the glass bangle industry. [14]
However, there is scant information on the types of
pulmonary function impairment in glass bangle workers
suffering from chronic bronchitis except that of few
investigators which dealt with the respiratory status of
healthy and pneumoconiotic bangle workers”. [15] The
present study was undertaken to evaluate the prevalence
of different types of respiratory abnormalities in chronic
bronchitisand the occupational factors responsible for the
physiological dysfunctionamongthe glass bangle workers.

METHODS

This observational, cross-sectional study included a
sample of 100 women, (selected using snowball sampling)
working in the bangle industry in Southern Pakistan. The
women were approached, and their respiratory function
and oxygen saturation gauged using appropriate
apparatus. The datawasanalyzed using SPSS. V. 21.0.

RESULTS

The mean values of various spirometry variables (FVC,
FEV1, IMBC, and PEFR)were within normal range. However,
FEV1/FVC% wasreduced significantly(p<0.001)amongthe
study participants. Additionally, a high prevalence (26 %) of
respiratory impairment was noted. The respiratory
impairment observed indicated primarily restrictive
pattern of pulmonary abnormality (18%). The effect of the
“duration of exposure on the prevalence of respiratory
impairment in the glass bangle industry was significant(p <
0.05).
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Married 64%
Marital Status Single 23%
Widowed / Divorced 13%
Never 73%
Smoking Status Current Smoker 21%
Former Smoker 06%
Respiratory System Normal 74%
Status Impaired 26%
Table1: Sample Description
Characteristics Group Mean + SD P - Value
FVC 87.4% +5.7% >0.05
Spirometric IMBC 175 +13.2 I/min >0.05
Values PEFR 354.5+ B.54l/min| >0.05
FEV'/FVC 53.4% +3.2% <0.001
Duration of Less than 6 Months 05% >0.05
Exposure More than 6 Months 21% <0.05™

Characteristics Group Percentages
15-29 37%
Age Group 30-45 52%
46 -60 n%
Not Formally Educated 34%
. Primary 47%
Education Secondary 12%
Higher 07%

Table 2: Respiratory Functions

DISCUSSION

The tests of ventilation conducted on glass bangle workers
suffering from chronic bronchitis showed an obstructive
type of ventilatory dysfunction. The high prevalence
(23.9%) of chronic bronchitis associated with obstruction
could be attributed to a variety of pulmonary toxicants
prevailinginthe work environment of glass bangle industry.
Otherfactors, like smoking habits, also playarole. Different
studies reported that smoking is the most important risk
factor for chronic respiratory diseases and accompanying
air flow obstruction. They further observed that cigarette
smoke affects both the airways and the lung paren-chyma.
[16, 17] In addition to smoking, there are also a number of
putative risk factors for the development of chronic
obstructive pulmonary diseases which include
occupational and environmental factors, such as exposure
todustandgases, air pollution, and environmental tobacco
smoke. Industrial hygiene studies conducted to assess the
pollution levels in the glass bangle industry indicated high
levels of suspended par- ticulate matter in the work
environment ranging from12.65 mg/m3to0 162.63 mg/m3 of
air. [18, 19] While the suspended particulates contained a
number of heavy metals, the concentration of most of the
metals like cadmium, copper, manganese, nickel, chrome,
arsenic, and selenium was within the normal threshold limit
values (TLVs) set by the American Conference of
Governmental Industrial Hygienists. Bangle workers
involved inthe mixing process were particularly exposed to
cadmium, copper, and manganese while the
concentrations of lead and zinc were appreciably higher
than the prescribed maximum allowable concentration
(MAC values) recommended for ambient air. The glass
bangle workers, particularly those who worked near the
different furnaces and those engaged in the baking
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process, were exposed to high concentrations of lead. This
could be due to the fact that there is a high density of coal
basedfurnacesintheworkenvironment of the glass bangle
industry. [18 - 20] It has been reported a very high
prevalence of respi- ratory morbidity in the glass bangle
workers (51.7%) and the control population (38.6%), which
was attributed to high concentrations of suspended
particulates, sulfur dioxide, and coal dustin the ambientair
emanating from the glass bangle industries. The
prevalence of pulmonary tuberculosis was also found to be
quite high in the glass bangle workers (15.2%) and in the
general population(7.8%). The low socio-economic profile
and unhygienic living and working conditions may be the
etiological factorsin the development of the disease in the
glass bangle workers and the general population of
Firozabad. [21, 22] They reported that 7.2% of the glass
bangle workers suffered from radiological abnormalities
suggestive of mixed pneumoconiosis caused possibly by
chronic exposure to dust and fumes con- taining different
metals in the work environment. High levels of air pollution
in Firozabad were also reported. [23] They found high
concentrations of sulfur dioxide and suspended
particulates in the ambient air. [24] Studies reported a
sulfurdioxide level of 0.159 _+0.243 mg/m3 of airinside the
glass bangle industry. However, the allowable
concentration of sulfur dioxide was below the MAC value
published. It has been reported that a high prevalence of
chronic bronchitis from different cities with high pollution
levels which were attributed to high levels of air pollution to
large amounts of coal burnt in various industrial units of
Firozabad. Presence of zinc and lead in the air samples to
industrial pollution was also reported to be in high
concentrations of heavy metals suchas chromium, copper,
cadmium, and manganese in hair samples of the bangle
workers, confirming the findings of the industrial hygiene
studies. In such a situation of exposure to a wide variety of
toxicants in the work environment in a number of
occupations in the glass bangle industry, it is difficult to
implicate any one particular agent as a causative factor
responsible for chronic bronchitis” and associated
ventilatory dysfunction.[25]

CONCLUSION

The high prevalence of “bronchial obstruction observed in
the chronic bronchitic glass bangle workers is in all
likelihood the result of chronic exposures to flue products
emanating from various coal furnaces and to multimetals
prevailing in the work environment. Women in particularly,
employed in the glass bangle industry have poor
respiratory health”and continue to suffer fromincreasingly
highlevels of respiratoryimpairment.
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