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ABSTRACT
The prevalence of respiratory morbidity and the risk factors associated among the
workers of Cement industry in South India: A cross sectional study.
Background: The respiratory diseases form the primary burden of occupational diseases in
our country with asthma at ten per cent and COPD twelve to fifteen percentages. The dusty
occupations were major contributors. The cement industries form the back bone of
construction sector, with a 1,50,000 formal labour force and twice the number in informal
and smaller industries. The absence of literature on respiratory morbidity and databases for
these workers formed the rationale for present study.
Methodology:A cross sectional survey was done in two large industries selected from the
state of Tamilnadu. The tools included validated questionnaire, peak flow meter and chest
expansion measurements. A wide range of factors – sociodemographic, indoor air pollution,
tobacco and alcohol use and the occupational safety and health components were used to
capture the risk and associations apart from primary exposure to cement dust. The outcome
included four major categories of respiratory morbidity. Baseline, bivariate and multivariate
analyses were done in SPSS 19 software.
Results: The prevalence’s of chronic asthma, chronic bronchitis, chronic rhino-sinusitis, peak
flow abnormality and any form of chronic morbidity were 17.7, 12.9, 23.5,45.3 and 54.4
percentages respectively.The dusty sections of work, more than 25 years of work and greater
hours [>36] of weekly work were significantly associated with the outcomes. Among the
socio demographic factors lower levels of education and income, non LPG fuels and rural
residence were associated with higher risks. Tobacco use was strongly associated [OR 4- 6]
with chronic bronchitis alone with higher odds for smokers and both form of tobacco users.
Alcohol consumption [OR 2.4-6.6] was associated with all outcomes and linear association
with amount of consumption also noted. The poor compliance of occupational safety and
hygiene practices were associated with greater risks for many outcomes [Cloth wash OR
15.4-19.4, Face mask OR 2.29-4.53].
Conclusion: The compliance to occupational safety and hygiene measures, with awareness
creation and training should be the short term solution. The bridging of the socio-economic
inequities and changing the lifestyle patterns [tobacco and alcohol] should be the holistic
approach.

Chapter 1
Introduction

1.1 Background
Evolution of Occupational Health
The constitution of WHO envisioned Health as a fundamental right of all citizens
[Article 2, Chapter iii]. This was inclusive of accident prevention and promotion of
working conditions in work places. The occupational health initiatives were started in
collaboration with WHO in 1950, first of them was the formulation of an official
definition of “Occupational Health”.[1] Accordingly Occupational Health was defined as
“Promotion and maintenance of the highest degree of physical, mental and social
well - being of workers in all occupations; the prevention among workers of departures
from health caused by their working conditions; the protection of workers in their
employment from risks resulting from factors adverse to health; the

placing and

maintenance of workers in an occupational environment adopted to his physiological and
psychological capabilities and to summarize: the adaption of work to man and of each
man to his job ”. In simple words, it is concerned with health problems in relation to
2]

man & his general social, biological, chemical & physical environment.[

The Comprehensive workers health programme of 1979 and integration of primary health
care access with occupational health in 1980, by World Health Assembly resolutions
were huge milestones in occupational health history. These were primarily focused on the
undeserved working population of the developing countries.

[1, 3]

As a result many of the

WHO programs like International program on chemical safety [IPCS], Program for
environmental health [PEH], Communicable diseases program [CD] and the Non
communicable disease programs [NCD] took prompt recognition of the workers health as
a component in their principles.

[1]

[1]

The period of seventies and eighties saw the evolution of occupation health in the many
countries health agenda that include Britain’s Health and Safety at work [HSE],
United States NIOSH/OSHA, Canada’s CCOHS and Denmark’s Danish Working
Environment Authority.

[4]

The WHO VIIIth General program for work initiative in the

years 1990-95 recognised the imperative need to address occupational health issues in
developing countries. The agricultural, construction, mining, home based industries and
small scale sectors were identified in the priority list for action. A newer paradigm of
Occupational Health as a speciality with the following components was envisagedKnowledge base, physical and chemical factors, ergonomics, psychology, safety and
occupational medicine.

[1,5]

During the same period various bodies like NAFTA

[North American Free Trade Association], UNECD [United Nations conference on
environment and development], CHE [Commission on health and environment] started
exposure assessment and control measures for work places.
In the backdrop of the above sequential events over half a century the 1994 International
Conference on Occupational Health was held in China - which already had strong
National policy for the workers. Thus the “Global Strategy on Occupational Health
For All – The Way to Health at Work Place” was born. It set forth 12 principles based
guide for occupational and safety policy to be implemented for every nation. One of the
principle was Occupational Health Services [OHS] that includes promotion and
prevention, adaptation and adjustment to working conditions, curative, acute services
[emergency] and rehabilitative care.

[6]

It was strongly felt that Occupational Health problems are not merely problem of workers
but the problems caused by work-environmental interface that vary depending on the
geographic, socio-cultural, economic and job related factors. The healthy settings concept

[2]

which was first put forward in Ottawa Charter 1986 mentioned that “Health is created and
live by people with in the settings of their everyday life, where they learn, work , play and
love. ” It was reiterated by the Jakarta Declaration 1997 which emphasized social context
of people engaging in daily activities of environmental, organisational and personal
[7]

domains which interact to affect health and well-being.

From the above discussion it is apparent that “Workers Health” is a broader term that
includes “Health at Work place and Healthy Settings for Work”. The consummation of all
labours for OHS world over was the 2007, 60th WHA endorsed “Global plan of action on
workers’ health 2008-2017.”

It came up with implementable activities for the

1994 - Global Strategy on Occupational Health for All.

[5-7]

1.2 Occupational disease burden : Global and Indian context
The occupational risks are estimated to be the tenth leading cause of morbidity and
mortality among the global risk factors.

[8, 9]

The cost of occupational disease burden is

estimated to be 2-14 percent of the gross national product for various countries.The
work-related risks were estimated to cause 7,75,000 deaths globally in 2000. Of this the
leading causes were unintentional injuries (41 percent) followed by COPD (40 percent),
and cancer of the trachea, bronchus or lung (13 percent) being the major contributors of
deaths. The injuries causing 3,10, 000 deaths, the dust-related deaths are 2,43, 000 and the
work related carcinogens 1,46, 000 deaths.

[9,10]

The occupational risk factors are estimated to be responsible for about 37 percent of all
back pain, 16 percent of all the hearing loss, 13 percent of all the chronic obstructive
pulmonary disease (COPD), 11 percent of all asthma, eight percent of all injuries, nine
percent of all the lung cancer and two percent of leukaemia’s that occur globally.

[3]

In addition, work related risks have caused considerable morbidity with a loss of about
22 million years of healthy life , which constitutes 1.5 percent of the global burden of
diseases in terms of Disability adjusted life years (DALYs). The major contributors to
the DALYs lost were unintentional injuries ( 48 percent), COPD due to occupational
agents (17 percent) and occupational noise ( 9 percent).

[11]

The pattern is not uniform

across regions and countries. The developed countries with their fine occupation health
and safety structure have decreasing trend in diseases and deaths.[5,9-11]
India accounts for 17 percent of the 11 million occupational disease cases and also 17
percent of the 0.12 million global deaths. The enormity of the situation in terms of
economic loss is reflected by the fact that occupational diseases contributed to a loss of
70,000 crores out of one million crores of GNP loss in 1999[ Seven percent]. The
monetary compensation for work related diseases and deaths have increased twenty three
fold from 1961 to 1997. COPD and asthma represented 87 percent and 5 percent of
work related nonmalignant respiratory disease mortality in the country and a population
attributable fraction of 14 percent and 5 percent respectively. [9,12]
The pattern of occupational morbidity also differs from the global scenario. In contrast to
musculoskeletal diseases being the top on the global burden, occupational lung diseases
form the majority of the work related morbidity in India. This is mainly in the form of
occupational asthma and COPD followed by occupational cancers, cardiovascular
diseases, reproductive disorders, neurotoxicity, noise induced hearing loss, skin and
psychological disorder.

[12]

The risk factors for nonmalignant respiratory diseases among the workers in India are
mostly in the form of exposure to particulates or dusts. It is also evident that dust related
exposure is the main underlying factor for silicosis, asbestosis, agricultural and poultry
[4]

sectors. Silicosis prevalence is 6.2 to 54.6 percent, asbestosis 3 to 21 percent and
bysinosis 28-47 percent across the dusty occupations.
There is sex based difference noted : Males had five times greater loss of healthy years
and deaths compared to females (6,47,000 versus 1,28,000). However this difference may
be attributed to the gender based division of work – women mainly doing domestic chores
or home based occupations but men in outdoor occupations and also riskier jobs. The
major male work force is in formal sector and females in unorganised informal sector for
which accurate data or monitoring is not available. This requires further
exploration.

[9]

Occupational Health in India
The occupational health which was long ignored in India, was one of the components of
the National Health Policy 1983 and also included in National Health Policy 2002. But
very few steps were taken to mitigate the effect of occupational disease through proper
programme. Hence the “National Programme for Control & Treatment of Occupational
Diseases” was launched in 1998-99, with WHO’s “Global occupational health for all” strategies and activities in the action plan. It was followed by a “National Policy On
Safety, Health And Environment At Work Place” guideline issued by Ministry of
[12,13]

Labour.

There has been major research in the dusty occupations in India since then,
in

agriculture, poultry, asbestos industry, quarry, mining and few in construction.

However the cement industry in India is the backbone of the construction sector, which is
the second largest employer (both formal and informal) after agriculture. The exposure to
dust levels are very low [1/10th] in the construction sites, compared to cement production

[5]

sites. But due to reasons not known, the cement sector has been totally ignored in
research.

[13-15]

1.3 Cement sector in India
India is the world’s second largest producer of cement after China. Indian cement
industry has outpaced the growth rates of other prominent industries. The recent decadal
development of special economic zones, rising demand from the housing sector,
increased activity in infrastructure spending, continuous industrial expansion, highways
and road development increased the volume needed. The cement production in the
country is projected to grow at an annual growth rate of around 12% during 2011-12 to
2013-14 to reach 303 Million Metric Tons. [15-17]
The cement-manufacturing sector has about 140 Major and 352 smaller plants, mostly
concentrated in the south. The majority of production is by private sector companies and
the share of public/Government sector is only marginal at six percent. Most of these units
are concentrated in the south [46 units]. Tamilnadu- one of the southern state is fifth
largest producer among all states. This distribution is reflective of the availability of
limestone which is the raw material for production and proximity to coal mines which is
the energy source and another raw material [fly ash].
workers

[15,16]

The industry employs 1,35,000

in major units excluding the smaller units. The contractual, non-regular

employees are not included above whose numbers may far exceed regular employees.[10,
11]

They might be subject to rigors of under wages, overwork schedule and other socio-

economic inequities. The trend of urban migration for employment in this industry is also
noteworthy. It is attributed to government sector ceasing its recruitment and downsizing
the workforce. The entry of foreign companies since the 2000 and their slow monopoly of
the industry in the northern states have further worsened the scenario with many
[6]

uncertainties for the workers. The outsourcing helps the foreign companies in procuring
cheap labor at 1/30th wages paid in their countries. The recent developments in
Chhattisgarh are evidence to these. Despite the legal norms and verdicts, justice to the
workers are delayed or denied.

[18,19, 21, 22]

The externalities of the cement industry to the larger ecosystem has been subject of
review and research in the country that have proved the pollution of neighboring
environment and adverse health outcomes in the nearby communities.

[20]

But the studies

looking at workplace and workforce related morbidities of the cement producing units in
India have not been done. This is revealed by the unavailability of the literature after
extensive searches. However there are sufficient studies done in developing countries like
United Arab Emirates, Iran, Saudi Arabia, African and Latin American nations that have
proved the whole spectrum of illnesses in cement industrial workers. The primary organ
affected is the respiratory system which is very conclusive from researches done
so far.

[20]

It is much needed to study the respiratory morbidity among the Indian cement industrial
workers exposed to dust in the backdrop of the various socio- economic- political
situations existing here, which have been briefly discussed in this background
section.

[19, 24, 25]

[7]

Chapter 2
Review of literature

This section presents the review of literature on the respiratory morbidity among cement
industry workers across globe including India and how the present study has been
evolved from these evidences and whatever is lacking in them.
2.1 Search Methodology
The literature search was done in pubmed and google scholar search engine. The search
terminologies or key words used were “1] Cement Exposure, 2] Cement Industry, 3]
Hazards of Cement, 4] Indian Studies in Cement Workers, 5] Respiratory Illness in
Cement Workers, 6] studies in cement workers, 7] absenteeism in cement workers 8]
Occupational Health and safety”. Any study having asbestos in title or content was
summarily excluded. The period of search was from December 2011 – May 2012.
The time period of reference used for search was from 1970 onwards. Two articles of
1920s and 30’s were included for shedding light on the pathogenesis of cement related
illness. The web resources of the following sites were also explored for relevant contents.
1] WHO, Occupational health 2] ILO sites, ILO India. 3] NIOSH, OSHA – National
institute of occupational Safety and Health 3] Health and Safety executive UK, 4] Health
Canada and Canadian Centre for Occupational Health & Safety (CCOHS) 5] USEPA [
United states Environmental protection agency] 6] UNEP, 7] NIOH [National institute of
occupational health, India] 8] COEH[ Centre for occupational & environmental health –
Delhi], 8] NIEHS [National institute of environmental health sciences]. 9] PAHO. The
relevant references cited in these publications were identified through the initial literature
search and of references cited in these secondary references. Finally 105 full text
documents were selected for this review which was considered presenting the evidence
for the present study, after going through relevant articles in all the above mentioned
sources.

[8]

2.2 Cement industrial operations and its relevance to dust
There are several stages and units of production in the cement manufacturing process.
These have direct relevance:
1] On the exposure to hazards 2] Inter unit variability in exposure 3] Levels of dust
emitted 4] Engineering mechanisms for dust control also differs in various units.
Hence we will see the operations in brief to gain an overall understanding of the above
perspectives. It will also help us in understanding difference of illness pattern among
various workers of the same industry and devising intervention for each unit.
The cement manufacturing process can be divided into the following components.
[16,25,26]

2.2.1 Raw materials acquisition and handling or Mining unit
The raw material is “Natural cement rock” that consists of variety of calcareous
[Calcium] raw materials, including limestone, chalk, sea shells, and some impurities. The
impurities include silicon, aluminum, iron and occasionally, pockets of pyrite, which can
significantly increase emissions of sulfur dioxide. Raw material is obtained from openface quarries and underground mines. Cement plants are located close to a calcareous raw
material source where ever possible. This unit ranks second in the dust exposure levels
because of the openness and paltry dust control measures that can be adapted here.
The dusty operations are cutting, primary and secondary crushing of raw materials. The
dust includes silica also.
2.2.2 Kiln feed preparation: The raw material is converted to provide a feed with
appropriate chemical and physical properties. The process includes a variety of blending

[9]

and sizing operations [Grinding] of the crushed raw materials. The initial moisture
content that varies upto 50 percent is usually reduced to less than 1 percent. This is
followed by drying of feed. The thermal energy for drying is supplied by exhaust gases
from separate, direct-fired coal, oil or gas burners and hot exit gases from the pyroprocessing system. The dry raw mix is pneumatically [mixed with air] blended and stored
in specially constructed silos [concrete-cylindrical tanks] until it is fed to the next stage of
pyro-processing system.
In the wet process, water is added to the raw mill during the grinding of the raw materials
in ball or tube mills, thereby producing slurry with approximately 65% solids. The slurry
is then blended and stored in various kinds of cylindrical tanks [Silos] or slurry basins
until it is fed to the pyro-processing system.. This unit has less exposure to dust
compared to the raw mill unit.
2.2.3 Pyro -processing: This is the heart of the cement manufacturing system that
transforms the raw mix or kiln-feed into clinkers, which are gray, glass-hard, spherically
shaped nodules that ranging from 0.32 to 5.1 (cm) in diameter. This sequence of events
may be conveniently divided into four stages, as a function of location and temperature
of the materials in the rotary kiln. This unit has high temperatures from 100 deg celsius to
1500 degrees.
This area has least exposure of dust among all the units because direct engineering
controls are in place to reduce dust and gaseous emissions. Other hazards like
Injury, hearing impairment and thermal effects exist here.
2.2.4 Finished cement grinding and packing: This involves further blending and
grinding operations that transforms clinker to finished cement. Up to 5 percent gypsum or
natural anhydrite is added to the clinker during grinding to control the cement setting
[10]

time. Other special chemicals are also added to impart specific product properties. The
process is accomplished almost exclusively in ball or tube mills and carried out in a
closed circuit system. The cement produced is stored in Silos and transported by conveyer
belts to packing sections whenever needed. This area has highest dust exposure among
all units, where the roles of dust control measures are limited but the Personal
protective equipments play important role.
The following figure. 1 summarizes the above discussion graphically.

[11]

FIGURE 1: Schematic diagram of manufacturing process and sources of dust emission in a cement factory.
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[12]

2.3 Types of cements
There are broadly two different varieties of cement namely Ordinary Portland Cement
[70 per cent of the production and usage] and Portland Pozzolana Cement or White
Cement [20 percent] and in addition other special types like Portland Blast Furnace or
Slag Cement and Specialized Cement. The main distinguishing feature in these varieties
is the composition of the clinker and additives added at the stage of finishing.
The term cement, which will be used, hence forth in the discussions will be the Ordinary
Portland cement [OPC].

[16,24,26]

It is called hydraulic cement or silicate cement. In its

finished form, it is a fine grayish powder with less than one percent free silica content,
calcium disilicate and trisilicates, tricalcium-aluminate, calcium carbonate, iron oxide and
trace amounts of magnesium, sodium, potassium and sulphur. But the free silica content
[27, 28]

often varies from 1-12 percent.

2.4 Occupational risk – In work place
There are important determining factors in the study of any occupational health risk
which include the a) Hazard and different types b) Workplace c) Determinants of
Hazard.

[9,11]

Hazard is defined as inherent property of an agent or situation having the

potential to cause adverse effects when an organism, system, or (sub)population is
exposed to that agent. The common hazards are 1) Physical such as poor ventilation, poor
illumination, noise, extreme temperatures, humidity and radiation 2) Biological such as
variety of pathogenic bacteria, fungi, parasites and viable particles like moulds and spores
present in the industrial ambient air 3) Chemical due to hazardous gases and dusts and
[8]

4)ergonomic (Physical posture and bodily movement due to work)

[13]

Work Place is an environment with physical, chemical or biological exposures or
overload of heavy physical work or ergonomic factors and psychological overload at
work resulting in symptoms that may be hazardous to health and to working capacity.
Approximately 30-50% of workers report hazardous exposures and many individuals
spend one-third of their adult life in such hazardous work environments. About 120
million occupational accidents with 200,000 fatalities are estimated to occur annually and
some 68-157 million new cases of occupational disease may be caused by various
exposures at work all over the world.

[6]

The direct determinants are the occupational practices that increase the risks at work.
These include lack of training in occupational health safety, lack of personal protective
devices, inadequate training in the proper use of machinery, long hours of work and
overcrowding and poor sanitary conditions.

[6,9]

The Indirect determinants are the various

macro-level or socio-economic and political factors that influence occupational health.
This includes migration of workers, persistent poverty, growing informal economy,
discrimination at the workplace, weaker legislation and its enforcement, lack of primary
prevention for occupational health and access to health services form a complex web of
interactions resulting in ill health of workers.

[5,6]

2.5 Occupational hazard of cement [Dust]
In the cement industry, the major exposure is cement dust and it is mainly in two forms
the fugitive and stack emission. The fugitive dust is any solid particulate matter that
becomes airborne by natural or man-made activities which are not released in a
continuous or stream lined flow. The stack dust is particulate matter emitted from an
exhaust stack in industries. [USEPA- United States Environmental Protection Agency]
Fugitive dust is the predominant form because of the inherent structure of the cement

[14]

manufacturing process where the engineering measures for dust control are minimal [see
figure 1]. The stack dust is minimal and its adverse impact inside the industry is less
because it is released in to the outside environment. Apart from particulate matter, cement
also contains metallic dusts like nickel, cobalt, lead and chromium which are hazardous to
outer environment and ecosystem. In subsequent discussions the mention of cement dust
is synonymous with the fugitive dust.
The cement dust is a fugitive and inert mineral dust [such as those containing free
crystalline silica which is a class 1 carcinogen at more than 2 percent concentration of
total dust]

[8, 14, 25]

The Portland Cement dust as a whole and its individual compounds

[calcium carbonate, calcium silicate and crystalline silica] is considered as chemical
hazard by National Institute of Occupational Safety and Health [United States].

[29-33]

The sources of dust in cement industries are clearly illustrated in [figure 1]. In addition
workers in all sections are exposed to dust due to the vehicle traffic at all the sections.
[Movement of raw materials by trucks/dumpers, Movement of finished goods by
truck/trailer, Movement of pay loaders, Movement of other vehicles in the premises]
[26]

Fugitive dust can be in the ambient air and can be carried from one section to another

through propagation. Primary propagation is mainly through the physical process of
breaking down raw materials and clinker by impact, abrasion, crushing, grinding etc.
Secondary propagation of fugitive dust occurs during operations such as loading,
dumping and transferring of the crushed materials. Tertiary propagation of fugitive
cement dust occurs through the recirculation of previously generated dust by wind current
or by the movement of workers, machinery and vehicles. [14, 26]

[15]

2.6 Defense mechanism of the human body to deal with any dust
The following mechanisms aid in dealing with dust entry in human body and respiratory
tract in particular. The narrowness of the air passages (nose, pharynx, glottis, bronchi act
as filter). Even then 35 to 42 per cent of fine dust reaches the lungs in nose breathing and
as much as 80 percent in mouth breathing. The capture and impingement in tough mucus
and submucosal tissues, by which dust is removed in spitting, coughing, sneezing and
assisted by the action of the ciliated epithelium. The activity of phagocytes composed of
leucocytes, endothelial cells, alveolar cells and plasma cells. The pigmentation of
colorless dusts in the lung tissues which are more readily eliminated. The lymph spaces
with their valvular arrangements and filtering lymph-nodes drain eventually through the
bronchial walls and discharging the particles into the bronchial secretions to be
expectorated. The anti-bodies against organisms. Tissue cell proliferations, fibrosis and
calcification including fixation of the diaphragm and adherent pleurisy are the chronic
[14, 25, 27, 28]

dust response changes.

2.7 Pathogenesis of cement dust
In short term the cement dust causes increased bronchial muscle tone [hyper-reactiveness]
and bronco-constriction due to irritant effect and at molecular level this is proved by the
basic reaction at mucosal levels with high PH values.

[36]

In the chronic exposure there is

impairment of gaseous exchange leading to respiratory acidosis and raised bicarbonate
levels. [37]

2.7.1 Factors affecting pathogenesis
There are four important factors affecting cement dust related pathogenesis. They include
a) exposure b) the routes of exposure c) Limits of exposure and dose response effect
d) Variability
[16]

Exposure is the concentration or amount of a particular agent that reaches a target
organism, system, or subpopulation in a specific frequency for a defined duration.
Exposure assessment is the evaluation of this exposure, of an organism, system, or
subpopulation to an agent (and its derivatives).

[8, 14]

Inhalation is the main route of entry for cement dust either through nasal or oral cavity.
This is dependent on the particle aerodynamic diameter, air movement round the body,
and breathing rate. The inhaled particles may then either be deposited or exhaled again,
depending on a whole range of physiological and particle-related factors. The five
deposition mechanisms are sedimentation, inertial impaction, diffusion (significant only
for very small particles < 0.5 mm), interception, and electrostatic deposition.
Sedimentation and impaction are the most important mechanisms. Skin and mucosal
contact are the next common route of entry because of the chemical property of the
cement [caustic] to get absorbed from dermal and mucosal in to the systemic circulation
and reaches lungs. Wet cement [when it mixes with sweat or water on the skin of the
workers] is absorbed highly. The local skin reactions are also additional effect.
Conjunctival absorption is commonly due to lack of protective eye wear during work
resulting in conjunctivitis and ulcerations. When poor hygiene allows eating, drinking or
smoking in contaminated or dusty workplaces, many inhaled particles are also swallowed
and ingested, but for control and measurement purposes these are usually considered with
[10, 20, 25]

the inhalation route.

2.7.2 Dose Response effect: Higher the exposure to cement dust greater will be the
magnitude of adverse health effect caused by it. It follows a typical sigmoid or S shaped
curve for cement dust. The profound adverse effects are noted in the respiratory tract,
followed by gastrointestinal and skin. Hence chronicity or cumulative toxicity is an
important factor.

[38, 39, 40]

To minimize the effects various industrial and occupational
[17]

hygiene bodies have specified the minimum allowed exposure limits for the cement dust.
These Occupational Exposure Limits (OELs) are a key element in risk management and
are often incorporated in legal standards

.[30, 34, 35]

OSHA PEL (Occupational Safety and Hygiene Administration,
Permissible exposure limit): 15mg/m^3 of total dust, 5mg/m^3 respirable fraction
as 8 hour time weighted average concentration.

NIOSH REL(National Institute of Occupational Safety and Health,
Recommended exposure limit): 10mg/m^3 of total dust, 5mg/m^3 respirable
fraction as 8 hour work day [time weighted average concentration] and 40 hour work
week.

ACGIH TLV(American Conference of Governmental Industrial
Hygienists, Threshold limit values):10mg/m^3 of total dust, as 8 hour work day
[time weighted average concentration] and 40 hour work week.

FOR SILICA: The NIOSH recommended exposure limit (REL) for respirable
crystalline silica is 0.05 mg/m3 (50 µg/m3) as a time weighted average for up to 10
hours/day during a 40-hour workweek [NIOSH 1974].

2.7.3 Variability Factor: The exposure is not uniform across different sections of
same industry and also among different workers of the same section. The exposure
variations within the various units of the factory [the raw material section and finished
product packing section having maximum exposure, other units lesser exposure] is called
inter unit variability. The person to person exposure variation in same unit or different
units is called interpersonal variability depending on practices adopted by every worker.
These facts are often overlooked by the researches that measure exposure as a single
entity.

[41-43]

[18]

2.8 Researches on cement industrial workers lung health
Systemic Effects of Cement Dust
Several studies have looked in detail into the occupational morbidities among workers in
the cement industry. The adverse health outcomes described has been primarily
respiratory followed by skin, hearing loss, gastro-intestinal, eyes, oral and injuries.
The respiratory morbidity included irritation and inflammatory lung diseases like rhinitis,
laryngitis, tracheitis, bronchitis, pneumonitis, pulmonary oedema, chronic bronchitis, and
chronic emphysema. The allergic responses are occupational asthma and extrinsic-allergic
alveolitis. The pneumoconiotic diseases [accumulation of dust in the lungs and the tissue
reaction to its presence] are interstitial and fibrotic lung diseases of which silicosis is
important though rarer. The association of cement dust with respiratory [intercostalmuscles] impairment is proved by weakness in ventilatory findings on spirometer and
directly by EMG [electromyogram].

[14, 26, 27, 44]

The most controversial issue concerns whether only immunologically-mediated asthma
should be considered to be occupational asthma or whether asthma arising as result of
workplace exposure to irritants, or exacerbation of pre-existing asthma by work place
irritants, should also be considered in the definition. The same also holds good for COPD.
However it is left to the discretion of the researcher to use broader or narrower approach,
though American Thoracic Society uses a broader approach for the both with regard to
occupation. Hence any new occurrence of COPD/Asthma after the joining of job and its
subsequent exacerbations during working years is taken as occupational unless there is
[45, 46]

strong evidence to prove that it is from other sources of exposure or other causes.

Wet Portland cement is caustic, abrasive, and absorbs moisture, but dry cement is less
hazardous. It has trace amounts of hexavalent chromium [Cr(VI)], a dermal toxin. OPC

[19]

can cause caustic burns or cement burns resulting in blisters, dead or hardened skin,
disfiguring scars or disability, a non-allergic form of dermatitis (called irritant contact
dermatitis) and an allergic form of dermatitis (allergic contact dermatitis, or ACD).
Sensitization may result from a single chromium exposure or from repeated exposures.
Medical tests like skin patch tests can confirm dermal sensitization to Cr (VI).

[47-49]

High noise levels are usually found in the crushing, crude milling, and cement milling
sites. A study found 54% prevalence of hearing loss due to noise exposure by audiometric
testing.[50]The area with the highest percentage of affected workers was calcinations. It
is an irony noted in studies that these workers are totally unaware of it hearing
impairment as they are used to the culture of “loud talking” till it becomes moderate –
severe degree deafness. Injuries to eye result in corneal ulcers, scarring and commonly
[44, 51]

conjunctivitis.

The prevalence of dyspepsia was 51.7% in the workers and the

association is particularly strong for ulcer-like and reflux-like dyspepsia. The occurrences
of gastric and colorectal carcinoma in cement workers need further evidence to strengthen
the association and temporality.

[52]

Few studies demonstrated features of mechanical

trauma and oral mucosa inflammation in all workers exposed to cement dust. The
[53]

prevalence of periodontitis [Gums] was also high.

The commonest injuries are

pertaining to eye as mentioned above apart from varying grades of skin burns and
mechanical trauma.

Respiratory Morbidities of Cement Dust
The cross sectional studies in Iran among the exposed laborer’s and unexposed referent
groups found evidence of silicosis and mixed pneumoconiosis in the workers. The free
silica content in the dust was 26.9 percent. In the lung function Peak Expiratory Flow
[PEF] had 19 percent of fall from normal in exposed workers. The prevalence rates of

[20]

cough, wheezing, phlegm and breathlessness among the workers were 31.8, 28.4, 26.1,
17, 15.9 percentages respectively.[54, 55]
Another cross shift study by zeydeke to compare pre and post shift changes in peak flow
among the workers showed significant reduction of four percent among the exposed
workers. The prevalence’s of respiratory symptoms were also higher in the high exposed
[Crushing and packing sections] than the low exposed group [kiln feed and
pyro-processing units]. The dust levels in the above crushing and packing levels were 95
and 60 percent higher compared to the Threshold limit values of ACGIH. This study
showed statistically significant association of total dust levels and years of exposure
with peak expiratory flow reduction.

[56]

This study also mentioned the least likelihood of

“Healthy workers effect” , the common occupational bias. This was attributed to the
continuation of workers in the job despite their illnesses in the low and middle income
countries.
The study in United Arab Emirates by revealed higher percentages of respiratory
symptoms and reduced lung function in cement exposed workers than the controls. The
prevalence rates of sinusitis, shortness of breath, cough, phlegm, dyspnea, bronchitis,
wheeze and lung function abnormality were 27, 8, 30, 25, 21, 13, 8 and 36 percentages
respectively. This study again confirmed high dust levels in crushing and packing units.
An observation was strongly made to explore the usage of Personal Protective
Equipment’s [PPE] in further research.

[57]

A cross sectional study across eight factories in Morocco, showed an overall respiratory
morbidity of 65 percent and lung function abnormality of 32.5 percent. [See table 1]
Smoking emerged as synergistic effect modifier in this study.

[58]

A study in Iran proved

very high concentrations of respirable dust in crusher and packing units than
administrative and management areas. A distance of 500 meters between these units made
[21]

huge difference in the existence of dust levels.

[59]

In a cross sectional study in Jordan the

overall prevalence was 42 percent and that of cough, dyspnea and asthma were 18.7, 17.6
and 15.8 percentages respectively. The lung functions [FEV1, FVC and FEF-25/75] were
affected with increasing age and smoking habit.

[60]

Meo et al in three separate studies

among the Pakistani cement mill workers found respiratory muscle incompetence in dose
response effect of cement exposure that was clearly seen when exposure was stratified by
[61]

years.

The prevalence of bronchitis was two percent and Interstitial Lung Diseases

were 12 percent by chest x ray.

[62]

The reduction in the lung [tissue] and the thoracic

[Ribcage with respiratory costal muscles] compliances was effectively proven by
spirometry and electromyogram among the cement exposed workers.

[63]

A Polish study

that used combination of questionnaire, chest x ray, clinical examination, spirometry,
gasometry and capnographic tools, found 17 percent prevalence of chronic bronchitis,
lower levels of arterial oxygen saturation [SPO2 < 90] and reduced lung volumes among
the exposed workers.

[64]

The studies in Nigeria by Oleru found reduced lung volumes and

higher prevalence of chronic bronchitis. Both of them were correlated with number of
years of service among the exposed [cumulative effect]. But the deterioration after 30
years of exposure was not marked.

[65]

A Tanzanian study by [Mwaiselage et al] also

confirmed reduced ventilation volumes and 9.9 fold risk [Odds Ratio] for cumulative
dust exposure of 300 mg/m^3 annually compared to 100 mg/m^3 annually among the
exposed workers. The present safe limit of 10mg/m^3 as threshold value was found to be
[42,66]

inadequate.

Another study by the same author found 5.5 percent decrease in PEF

among high exposed and 4.6 percent among low exposed. The prevalence’s of cough,
dyspnea, and rhinitis were 41, 43 and 78 percentages respectively. The respirable dust
concentration was associated with 7.9 and 4.2 fold risk [Odds Ratio] among high and low

[22]

exposed when compared to total dust. The respirable dust contributed to 10 percent
reduction in PEF across both groups.

[67]

He also insisted on classification of workers

based on high, low and no exposure groups based on dust levels measurement to prevent
misclassification and selection biases.

[42, 66]

Galerdo suggested two phase method for determining exposure. One is from the
production process site and the other from individual history that included past and
present work.

[38]

Studies in the Malaysia Taiwan and Yugoslavia also confirmed the

findings of reduced lung volumes and higher prevalence of respiratory symptoms in the
[68, 69, 70]

cement workers.

A study in United Arab Emirates found two to five fold risk

[Odds ratio] for respiratory illness among the smoking workers compared to nonsmokers. Thus the researches so far have repeatedly shown smoking as an effect
[71]

modifier.

A Korean study found

found clusters of pneumoconioses among the

residents near cement factories which is an evidence of externality of cement dust.

[72]

The earliest studies done in 1914 and 1920 have categorically proved respiratory effects
of cement dust by explaining the pathogenic mechanisms and proposing dust control and
[27, 28]

personal protective measures as the solution.

A study in Netherlands found two to

ten times dust exposure levels in cement production units in comparison with construction
sites, as both have cement exposure.

[41]

A retrospective cohort among Swedish construction workers exposed to cement dust
showed 1.12 times risk [Relative Risk] of mortality due to COPD and Population
Attributable fraction of 10.7 percent.

[73]

A case control study in Germany showed 2.42

times risk [Odds Ratio] for laryngeal cancers in workers exposed to cement even after
controlling for smoking and alcohol.

[74]

The VGDF [vapors, gas, dust, and fume] have
[23]

been identified as an important occupational risk for COPD [Odds Ratio 2.11] and
Population Attributable Fraction [PAF 31 percent]. When above risk factors were
combined with smoking odds increased to 14.1.

[75]

Studies with Neutrality of Results
However few studies have been inconclusive regarding role of cement dust in the
occurrence of respiratory diseases. In a study among Denmark cement workers found no
higher rates of admission for COPD in comparison to general population, when he studied
hospitalization as the outcome event. But among the hospitalized workers, the prevalence
of dyspnea was the common reason.

[76]

Fell AK in a study among Norwegian cement

workers found no significant difference among the prevalence rates of COPD in exposed
workers and unexposed controls.

[77]

Another study among Norwegian workers by

Rasmussen found no significant difference in the occurrence of respiratory symptoms and
lung volumes among exposed and controls.

[78]

A similar result of non-significance was

also found in Taiwanese workers for cough and bronchitis by [Yang CY 1993]

[79]

Abrons et al in United States found higher proportion of cough, phlegm, breathlessness,
asthma and chronic bronchitis in the exposed than the controls, but this difference was
statistically significant only for breathlessness [Odds Ratio 1.6].

[80]

Studies focusing on Mortalities
Research has also been done focusing on mortalities due to cement dust exposure in
England and Wales, which showed the SMR [Standardized Mortality Ratio] to be 1.6 for
esophagus and 1.75 for stomach cancers among cement industrial workers in comparison
to general population. But the beer drinking habit was also suggested as potential
[81]

confounder.

[24]

A retrospective study in United States found no significant association between cement
dust and stomach cancer.

[82]

The study in Sweden found SIR [Standardized Incidence

rate] of 1.5 for colorectal cancer due to 15 or more years of cement dust exposure. The
risks for lung and stomach cancer were not higher compared to general population.

[83]

A prospective cohort study in Sweden found SIR of 107 for all cancers [Lip, stomach,
lung and prostate] among the concrete workers exposed to cement dust.

[84]

Another Irish

study among masons found SIR of 1.77 for exposed cohort of cement workers for Lung
cancer compared to general population. But hexavalent chromium was hypothesized as
causal link for lung cancer. [85] A Lithuanian study found SMR of 1.4 for lung cancer and
1.3 for all malignant neoplasms among the cement production workers. The risk increased
for milling and packing section workers exposed to high dust levels.

[86]

A study in

Denmark failed to find significant risk [Relative Risk 0.5] for respiratory cancer in
cement workers compared to unexposed general populations.

[87]

Comparative Studies among Similar dusty occupations
A comparative study by among shipyard, metal industry and cement workers found
[88]

higher proportion of COPD in cement workers than other trades.

Similar comparative

study among yarn, cement and cigarette factory workers in Ethiopia found cement dust
exposure resulting in higher prevalence’s of respiratory illness [cough 24.7, chronic
bronchitis 21.8 and bronchial asthma 24.2 percentages respectively] and lung function
abnormality.

[89]

The various studies done in United states among World trade Centre

firefighters and emergency workers
Asbestos

workers

[91]

, construction

construction boiler makers

[93]

[90]

, comparative study among PVC, Cement and

site workers

in energy department sites

[92]

and

, have all been conclusive of reduced ventilator function

[25]

and COPD prevalence in these workers. This highlights the serious effects of exposure to
cement in cement production sector where exposure is ten times that of construction
[41]

sectors.

The developed nations of United States and Britain had done studies in 80s and 90s. The
absence of further research in developed nations in the past 3 decades could be due to
advanced dust control measures, personal protection and stricter implementation of the
occupational health and safety guidelines by these nations thereby necessitating no further
research. In the African continent Tanzania, Nigeria, Ethiopia, Morocco and Egypt had
done investigations in this sector with collaboration from developed nations. Presently the
developing nations in Asia – Pacific and African regions are engaged in research in this
sector.
The below table summarizes the respiratory morbidity pattern in various important
researches across the globe in developing nations. It reflects the wide variation in the
prevalence’s across regions conveying the need for context and region specific research.

[26]

Table: 2.1 The prevalence’s of respiratory morbidities in cement industry across
developing nations
PREVALANCE OF RESPIRATORY ILLNESS IN VARIOUS STUDIES [Among the unexposed is
given in brackets] Figures in %
AUTHORS WITH

Zeleke

YEAR&

et

REFERENCE

2010

al

Negha

Meo

Hossini

AL

Abu

Menges

b et al

SA

CHL et al

Neaim

Dhaise

ha et al

2007

2003

2002

i et al

BA et al

1998

2000

1997

Ethiopia

UAE

Jordan

Iran

Ethiopia
via

65[34.2]

SNEEZING

85

RHINITIS

45

al

Yugosla
Morroco

stan
OVERALL

et
1982

Paki
REGIONS

Saric M

49.3[26]
27

SINUSITIS
[11]
SHORTNESS OF
47

8[4]

BREATH
31.8

56.1

30

[20]

[19.2]

[10]

PHLEGM/

26.1

52.5

SPUTUM

[15]

[24.6]

DYSPNOEA

17[5]

COUGH

18.7

24.7[9]

25[5]

21[5]

17.5

Contd...

[27]

Contd...
PREVALENCE OF RESPIRATORY ILLNESS IN VARIOUS STUDIES [Among the unexposed is
given in brackets] Figures in %
AUTHORS WITH

Zeleke

YEAR

et

&

REFERENCE

2010

al

Negha

Meo

Hossini

AL

Abu

Menges

b et al

SA

CHL et al

Neaim

Dhaise

ha et al

2007

2003

2002

i et al

BA et al

1998

2000

1997

Saric M
et

al

1982

2[By
29.3
BRONCHITIS

X

21.8
13[4]

[9.6]

[9.5]

Ray]
WHEEZE/

28.4

14.3

24.2
8[3]

ASTHMA

[5]

15.8

[6.8]

[8.5]
0.08[FE
V1]0.16

VENTILATORY

No

[FVC1]

significan

0.268[M

t change

EF50]-

32.5
FUNCTION

36[10]
[13.7]

Abnormality

Annual
fall in L
EMPHYSEMA[
15.9
By CXR]
ILD [By CXR]

12

11.5

Common Study Designs
The study design that is suitable for occupational epidemiology as suggested in literature
is a retrospective cohort study. The advantages are getting the sample frame [cohort] and
exposure status from records[ usually] is easier. It identifies the natural history with
exposure thereby establishing temporality and gives the incidence rates and strength of

[28]

association [relative risks]. But due to the threats like loss of and long duration of follow
up, accurate diagnosis of outcomes, the cost and other resource constraints , these are
done in advanced settings.

[94]

Most of the studies in cement workers especially in developing countries have been cross
sectional surveys as the industrial health related databases are almost nonexistent.
95, 96]

[54-69,

The other reasons being access, ease of shorter time, cost and effort. Less of ethical

issues involved. They also provide valuable information on burden of disease, association
and hypothesis generation that can be built upon. The most important aspect of this study
in occupational epidemiology is the “Good Response rate” as evident in many studies
there by reducing selection biases.

[94]

However the special limitations of this design in occupational research apart from its
inherent ones, are the unexposed population if not chosen randomly can dilute or
overstress the prevalence in the exposed. The prevalence odds ratio [POR] is not a true
risk measure like relative risk and is invariably associated with different patterns of
confounding with each covariate that are difficult to detect even in logistic regressions,
[57, 97]

hence simple prevalence ratio is the only valid measure.

The selection of study

setting in most cases being drawn from convenient selection [ sampling] of industries
because it depends on the availability, purpose of study and more important is the
willingness of the factory’s administrative unit to allow a free research despite the
researchers fulfillment of all ethical norms.

[29]

Tools used in Studies
[55-58, 64-69]

The common tool that has been used is the Questionnaire
spirometry tests.

[56,61,63,65,67,77-80,88,90-93]

, followed by

The questionnaire used commonly is British

Medical Research Council questionnaire [BMRC, 1960] and its modified version of
“American Thoracic Society Questionnaire for Chronic Respiratory Illness in
Epidemiological Research”[ ATS 1978].

[98, 99]

It is time tested and has been extensively

used in studies, having the same utility value even now. It also allows flexibility by
allowing modifications to it. It can be done as structured-self filling questionnaire or
interviewer administered tool depending on the discretion of the researcher and the
knowledge levels of the respondents for any study.
The Spirometer tests are near ideal or gold standard when it comes to measuring the lung
functions or ventilation effects - specifically the measurement of the amount (volume)
and/or speed (flow) of air that is inhaled and exhaled. It measures five parameters:
1] Vital capacity (VC) 2] Forced vital capacity (FVC) 3] Forced expiratory volume
(FEV) 4] FEF 25–75- Forced expiratory flow 5] Maximal voluntary ventilation
(MVV) also known as Maximum breathing capacity.

[100,101]

FEV1/FVC ratio (FEV1%) - In healthy adults this should be approximately 75–80%.
In obstructive diseases (asthma, chronic bronchitis, emphysema) FEV1 is diminished
because of increased airway resistance to expiratory flow; the FVC may be decreased as
well, dueto the premature closure of airway in expiration, just not in the same proportion
as FEV1(for instance, both FEV1 and FVC are reduced, but the former is more affected
because of theincreased airway resistance). In restrictive diseases(such as pulmonary

[30]

fibrosis) the FEV1 and FVC are both reduced proportionally and the value may be normal
or even increased as a result of decreased lung compliance.
MMEF or MEF stands for maximal (mid)expiratory flow and is the peak of expiratory
flow as taken from the flow-volume curve and measured in liters per second. It should
theoretically be identical to peak expiratory flow (PEF). Peak expiratory flow is the
maximal flow (or speed) achieved during the maximally forced expiration initiated at full
expiration, measured in liters per minute. The recent decade studies have used peak flow
meter.
It has been widely accepted and validated in many studies and endorsed by the American
and European thoracic societies as an invaluable tool in respiratory diseases. The reason
being: 1] Smaller size 2] Convenient to use 3] Less costly 4] Doesn’t require much
training 5] Measures obstructive airway pattern with fair degree of accuracy[ Sensitivity
and Specificity] 6] Less invasive and lesser time for procedure. However it has the
limitations of interpretation with regard to time of measurement and adjustment for age,
sex and height.

[102-105]

With regard to the levels of exposure and apparatus and types of measurements; it is the
most difficult part of occupational and environmental epidemiology. Many studies have
measured the personal dust exposure levels and its correlation with respiratory symptoms.
However studies have also used years, frequency and place of exposure [from
interviewing] as a direct and surrogate measure for exposures, the results of those not
deviant from those measuring actual levels.

[66]

In our study we are assessing exposure in

terms of years of work, frequency and place of work.

[31]

The importance of chest x ray in respiratory epidemiology is already known. Meo and
few others have studied outcome by this tool in cement workers

[58,62]

The advantages are

its sensitivity in picking up lung parenchyma or interstitial diseases like silicosis and
[62]

other pneumoconiosis - [cavities, nodules, fibrosis ,calcifications, masses].

But with

regard to obstructive diseases like asthma and COPD the changes are not specific and
detected at fairly advanced stages. Its utility is limited by invasiveness, feasibility and
cost factors.

Bio-physiological Studies
The correlation of respiratory morbidity with blood - biochemical markers has also been
proved by physiological studies. Plasma Malondialdehyde [MDA] levels as an
inflammatory marker and pulmonary function among cement workers showed negative
correlation.

[106]

Fell AK demonstrated raised neutrophils, tumor necrosis factor alfa,

fibrinogen and Interleukin-1-Beta with obstructive airway diseases and reduced lung
function in cement workers in two separate studies.

[107]

Ezeofar found significantly

raised serum bicarbonate levels in exposed workers which also correlated with lung
function abnormalities.

[37]

Other researches have shown low levels of hemoglobin,

vitamins E and C, superoxide dismutase and glutathione, all of these are pointer towards
oxidative injury at cellular levels in the cement workers.

[108,109]

The oxidative injury was

further proved by raised aluminum, chromium and absence of Total antioxidant capacity
[TAC] and total thiol molecules [TTM].

[106,110]

Lastly an Indian study also proved

chromosomal aberrations in the cement workers with synergistic effect of smoking [more
abnormalities] [111]

[32]

2.9 Occupational Safety and Hygiene Measures [14, 25, 28, 30, 35,117]
In order to prevent and control such adverse health outcomes [we have discussed so far],
there has been occupational hygiene and safety measures set for the industry. It involves
several key components that are mentioned below in order. As our study vitally looks in
to these aspects by the interview tool, hence we will see in brief the terminologies.

Definition: Safety is practical certainty that adverse effects will not result from exposure
to an agent under defined circumstances. It is the reciprocal of risk.
2.9.1 Personal hygiene: 1] Removal of clothing after work and safe laundering of
clothes. 2] Washing or bathing after work with plenty of water and soap, also if contact
occurs. 3] Thorough washing of hands, forearms and face before eating, using tobacco
products and toilets. 4] Eye wash fountains 5] Emergency Showers.
2.9.2 Personal protective equipments [PPE]: 1] Protective Clothing includes gloves,
boots and gauntlets for skin exposure. 2] Chemical protective clothing whenever available
after checking for permeability to Portland cement. 3] Safety glasses, goggles, face
shields, contact lenses to be worn for eye protection.
2.9.3 Respiratory Protection Program [RPP]: Employers should have such a program
which includes 1] Respirator selection 2] Evaluation of workers ability to perform work
while wearing it 3] Regular training of personnel 4] Respirator fit testing 5] Periodic work
place monitoring 6] Regular respirator maintenance, inspection and cleaning. The
respiratory protection program should be evaluated regularly by the employer.
Respirators: It needs to be used 1] Before installation or unavailability of proper
engineering controls. 2] Maintenance or repair activities 3] Operations of entry in to tanks
or closed vessels. 4] During emergencies.
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2.9.4 Training: Workers should receive safety training and education that includes: 1]
Information about the potential health effects of exposure to cement 2] Material safety
data sheets for cement, silica, masonry products, alternative abrasives, and other
hazardous materials 3] Instruction about the purpose and set-up of regulated areas
marking the boundaries of work areas 4] Information about safe handling, labeling and
storage of cement and raw materials. 5] Discussion about the importance of engineering
controls, work practices, and personal hygiene in reducing exposure. 6] Instruction about
the use and care of appropriate protective equipment (including protective clothing and
respiratory protection).
Warning signs: These should be posted in pictures or words to mark the boundaries of
work areas with hazards associated. These signs should warn workers about the hazard
and specify any protective equipment required (for example, respirators).
Emergency Procedures Preparedness: Though Portland cement is not subject to
USEPA emergency planning procedure, a thorough knowledge and protocol of giving
first aid for eye, skin, inhalational, ingestion exposures and dealing with an unconscious
patient must be in place. This include persons in charge, procedures to be done, rescue
acts and referral mechanisms.

2.9.5 Periodic medical examination: Occupational health interviews and physical
examination should be performed regularly [at least 3 years] as mandated by standards
that include identifying the effects on all the systems. A pre-employment examination is a
must, to use it as baseline value for future. It’s also mandatory for transfer or termination
or completion of employment. These include: 1] A medical and occupational history to
collect data on exposure and signs and symptoms of respiratory disease 2] A chest X-ray
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classified according to the 1980 International Labour Office (ILO) International
Classification of Radiographs of Pneumoconioses [ILO 1981]
3] Pulmonary function testing (spirometry) 4] An annual evaluation for tuberculosis
[ATS/CDC 1986]. Taking in to consideration the remote possibility of silicosis also in the
workers.

Biological monitoring: Biological monitoring involves sampling and analyzing body
fluids or tissues as an index of exposure; however no test has been routinely developed
for Portland cement. A few studies have done these analysis reporting significant
abnormalities.
2.9.6 Exposure Source Control Measures: The various methods include Process
enclosure, Local exhaust ventilation, General dilution Ventilation, and Personal protective
equipments. The details of these are beyond our scope of discussion as they come under
engineering control designs for work place hazards.
2.9.7 Work place monitoring & Measurement: Determination of workers personal
exposure to airborne cement is made with Low ash polyvinylchloride filter [LAPVC] and
gravimetric analysis is performed. An X ray diffraction analysis of respirable quartz is
also done. The total dust in the work place is also measured.

2.10 Justification/Rationale for the study
2.10.1 Existing Gaps Identified:
Operational research in the cement sector is totally lacking in India – though few from
construction sector indicating higher prevalence of silicosis and the physiological studies
in cement workers conclusively prove the serological and genetic changes, have been
done. Most studies have been with lesser sample size and methodology not explained in
detail. The risk measure is prevalence rates in many studies; very few have estimated
[35]

Odds Ratio. The studies haven’t shed much light on important covariate

like

occupational safety and health[OSH], which are the key determinants of respiratory
morbidities and mortality . The existence of standards in occupational health and safety
and the causes behind the compliance/ noncompliance of the workers to OSH is not
addressed in any of the studies. It is inevitable that any interventional strategy is bound to
fail if the occupational safety and hygiene aspect is not analyzed from workers aspect.
Interventional strategies should be health enablers and not enforcers. The role of
individual sensitization, susceptibility and immunogenic pathways also acting at
population levels makes it expedient to do region specific studies. Most researches have
happened in the past in the developed countries and those in the developing have been
restricted to the Middle East and Africa. In South Asian countries – there are no studies
which convey disease burden and thereby interventions required. The results from
previous researches [from developed and other countries] cannot be generalized to any
other nation because of huge differences in socio- economic-political and technological
spheres of various low-middle income nations, as manifested from the studies across
different regions.
2.10.2 Public Health Importance and overwhelming need at present moment:

[9]

The industry is poised for a huge growth in the coming years and this will translate into
few more lakhs of workers entering this sector including construction. In India, there is
lack of operation research to address prevalent occupational conditions. To highlight the
weak infrastructure and insufficient trained staff for performing risk assessment and risk
management thus strengthening and promoting strategies for risk assessment and risk
management. The lack of monitoring and surveillance of occupational disease and
injuries. The current magnitude and trend [data] of occupational disease and injuries are
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insufficient for policy-makers to create, monitor programs and strategize intervention
[94-96]

measures.

The absence of reporting and under reporting points to both weaker legislation and the
lack of capacity in terms of human resources. The education and training opportunities in
the field of occupational health, safety, industrial hygiene and ergonomics for physicians,
nurses, Para-medical staff, regulatory staff such as factory inspectors and managers and
most important for labourers per se, is woefully short of standards.

[94-96]

To the best of my knowledge, not a single study has been done in India in cement
workers or industry except few biochemical researches. Taking in to consideration the
phenomenal growth of construction sector and its consequential expansion of cement
industrial sector as discussed in detail in the beginning, its more convincing to do this
work. The technological advancement in the form of engineering controls for dust
reduction is highly inadequate even in bigger and advanced industries in India as
revealed by central pollution control board study. Hence it requires all the more caution
and effort from laborer’s to safe guard their own health.
The World Health Report (WHR) for 2012 will be on the theme of “No Health without
Research” where for the first time in history, focus is on research for better health. Thus
now is the opportune moment.
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Chapter 3
Objectives and methodology in detail

3.1 OBJECTIVES:
Research question:
What is the prevalence of respiratory morbidity and what are the risk factors associated,
among the workers of cement industry.
Major objective:
1] To estimate the prevalence of respiratory morbidity among the workers in the cement
industry in South India.
2] To study the factors associated with respiratory morbidity among the workers.
Other/minor objectives:
1] To study the occupational safety and hygiene [OSH] measures in the factories.
2] To assess the knowledge, adherence and barriers to the above measures among the
workers.

3.2 METHODOLOGY
3.2.1 Study type
Quantitative: It was an industry based –cross sectional survey design.
3.2.2 Study setting
There were two industrial units from the state of Tamil Nadu ,which gave permission
for the study out of 5 factories selected at random among 10 bigger units in the state.
As expected the refusal from many industries was due to “fear of confidentiality of
results ” and “other issues that may arise from labor unions” from the private sector
factories despite the written statement submitted to them to abide by the ICMR guidelines
of research ethics , by investigator. Incidentally these two public sector units had many
similarities:
a. Both were located in hot and humid geographical regions with less rainfall
though they represent southern and northern regions of state.
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b. The raw material [Limestone] was available plenty and hence taken from nearby
mines section.
c. They were well connected byroad and rail links.
d.

Both the units were still employing the wet process of production - older method
which generates more dust.

e. They mostly had permanent employees on their roll till their retirement. Hence the
chronic effects on respiratory health and other covariates can be studied well.

3.2.3 Sample size
Sample frame

:

The list of workers from the two selected industries.

Sample Unit

:

Every individual worker.

Sample Selection

:

Random sampling was done using employee roll and excel

random selection procedure.
Final Sample size: The prevalence of the least common symptom

in respiratory

morbidities was taken: Occupational Asthma with 25 percent [commonly] prevalence in
various global studies in cement industry. The sample size was calculated in Open
Epi version 2, with an anticipated prevalence of 25 percent and confidence limit + 4%,
fixing the alpha error at 5% and to get a result with 80% power , it came as 347. The
final sample size was arrived accounting for a non-response rate of 30% as 451.1, that
was again rounded off to 455.

3.2.4 Sample selection procedures
Inclusion Criteria: Workers with minimum of 1 year of experience. Full time workers.
Age between 18-60 years.
Exclusion Criterion: Past medical history of serious respiratory illness [asthma/
COPD/TB] – before joining the job. Cardiac illness [Failure states]. Chest injuries or
operations. Age below 18 years and above 60 years.
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3.2.5 Data collection techniques
A] Interview Schedule [Annexure 5]
 BMRC Respiratory Questionnaire for Epidemiological Research[98]
Combined and
modified version
of the four
questionnaires

 ATS Respiratory Questionnaire[99]
 IUATLD Bronchial Symptoms Questionnaire[112]
 Rhino- Sinusitis Disability index –Questionnaires[113-115]


A Short questionnaire for occupational hygiene and safety practices – This was

made from the guidelines of NIOSH, USA for 1] Portland cement, 2] Respiratory
protection program and 3] Occupational Health & Safety measures.

[25,28,30,117-119]

The above four questionnaires have been internationally accepted, used and extensively
validated for use in the respiratory diseases including the researches on respiratory effects
of cement. The first three have been devised exclusively for epidemiological research.
The interview schedule had seven sections that were

administered by the principal

investigator .
Section 1 Socio Demographic Factors: These were taken from ATS, WHO-STEP1 and
kuppusamy scale for socioeconomic status.[116]
Section 2 Personal Habits: Adapted from ATS, WHO – STEP1 and GAT questionnaire
for tobacco use.
Section 3 Past And Family History: From the ATS only.
Section 4 Occupational and Exposure History: From ATS and other relevant studies.
Section 5 Occupational Safety And Personal Protective Equipment’s [This Section
was for the Categories 2 To 5 of the sections in the factory, Category 1 workers skipped
this]. The various NIOSH/OSHA guidelines for Portland cement and respiratory
protection and material safety data sheets had been transformed in to questions.
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Section 6

Respiratory Morbidity Assessment: Exactly adapted from ATS

questionnaire. The wheezing/asthma subsection was exactly adapted from IUATLD
Bronchial questionnaire.
Section 7 Rhino-Sinusitis Assessment: Exactly adapted from RSDI Questionnaire’s
physical component part. The outcome was scored based on likert scale from 0 - 44.
A score more than 16 was suggestive of rhino-sinusitis [Also refer to case definitions in
annexure 2]
B] Height and Peak flow meter Measurements
These measurements were taken after completing the interview schedule. It helped in
building initial rapport with the subjects and gave time for them to rest, so that their
breathing pattern was normal before going on to examination. The height of the subject
was measured first by asking him/her to lean against the stadiometer. It was placed
resting over the wall of examining room. The subjects were asked to stand with feet
together and the occiput, back and heels touching the stadiometer scale. Then subjects
were asked to look straight with line of vision parallel to ground. The height was
measured and rounded off to nearest centimeters. Peak flow rate was be measured using
Mini Wright peak flow [EUCalibration] meter after closing nose with nose clip.
The subject was asked to inhale deeply, hold breath for a second and breathe out through
the mouth with full force, in to the apparatus. This was done after the procedure was
demonstrated to them by me. Disposable separate mouth pieces were used for each
subject to facilitate participation and to follow aseptic measures. Three correct blown
readings were taken and highest of them taken as final reading. The same value was be
entered in a separate peak flow meter analysis sheet, where the reference scale for the
appropriate sex, height and age was be given as chart.[Refer annexure 4] Respondent’s
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value was compared with the reference value and

the result was noted as

non-obstructive/obstructive pattern.
C] Chest Measurements:
This was done at the level of nipple [mammary region] using a non- elastic measuring
tape. The measurements at the end of the inspiration and expiration were measured. For
females, lady colleagues or female health attendant’s help was taken, yet done under
investigators supervision.
D]Validation and Reliability of the tools:
Though the peak flow meter was validated and used in most studies, it was tested in a
sample of 31 patients of Dr Prabhakaran MD, Senior pulmonologist, Devadoss
Multispeciality hospital , Madurai. TN. The gold standard was “his final diagnosis” of the
patients, who were examined by PI.
The Sensitivity of the Peak flow meter used was 87.5% and Specificity 78.6%.
The Positive Predictive Value 82.4% and Negative Predictive Value 84.6%. The Alpha
Error17.6% and Beta Error 15.4%.

3.2.6 Data collection plan
Staffing and work plan:
The study was be done by the Principal Investigator [PI] alone. The interview and the
peak flow examination were done as per the convenience of the respondent at work
place/ factory hospital/ home as per his or her wish. If a person refused and left
midway in the study , he or she was met one more time at convenient place and the
process continued, provided they accepted reinter- viewing. This was be ascertained
prior through the phone before meeting them. Any clarifications or issues were sorted at
any time by direct contact or by phone with the respondents. Principal investigators phone
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number was be given to the respondents at the outset explaining the same. The principal
investigator was the final deciding authority in all matters.
After selecting the random sample from the pay roll using Excel , the workers were
divided based on the shifts and their section of work in industry. All selected workers in
the morning, evening and night shifts were grouped accordingly. Batch of workers in
each section and shift were completed sequentially instead of doing interviews on all
3 shifts every day. This reduced the miss outs and also give time for rest for investigator.
As the shift changed every 6 months, the constancy of time was maintained. [Morning 8-4
am, Evening 4-12, Night 12-8]. But for the finishing and packing units, all the other three
units had three shifts, whereas this unit had only two shifts.
Study period

: 4 ½ months: 16 June 2012 to 31 October 2012

Data collection period

: 16th June 2012 to 31 August 2012

Data entry

: 1 September to 15 September 2012

Coding and Analysis

: 16 September 2012 to 30th September 2012

Report writing

: 1st October 2012 to 30 October 2012

Submission of dissertation : 31 October 2012
Administration

: The project was be administered by the PI alone.

3.2.7 Plan for dissemination:
The final thesis report was submitted to our institute, the factory administration, the
consultants, the pulmonologist [an expert advisor]. It would also be shared with the labor
unions for awareness and to evolve a comprehensive need based strategy at grass root
levels. [With regard to cement industry specifically and other similar occupations in
general]. The conclusions emerging from the study will be presented to National institute
of occupational health [ICMR] Ahmedabad, occupational and environmental health wing
of Maulana Azad Institute, Delhi and other experts in the field for comments and build
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upon further research. The same will be shared with government industrial and labor
department secretaries for taking steps and policy changes. But the name of the industries
will not be disclosed other than X and Y. Lastly it will be shared in appropriate scientific
and peer reviewed journals.

3.2.8 Data storage, transfer and management:
The data collected was and will be stored in the computer after entry with password
encryption of the file. The hard copy of the filled interview schedule and the consent form
were strictly confined to personal locker of the principal investigator in sealed covers
and shared with none under any circumstances. After three years of preservation in
safe, the whole of the hard copy data will be destroyed. The final report alone will be
shared with the concerned persons, agencies or scientific/Government bodies as
mentioned above.
3.2.9 Data entry and analysis
Data entry was done in MS Excel 2010 version. After data cleaning in MS Excel the same
was imported in to IBM SPSS version 19. The data was analyzed for the prevalence of
various respiratory symptoms in the outcome and univariate descriptive study of all
variables. Then further bivariate and multivariate analysis were done to determine the
significance and the strength of association between risk factors and respiratory
morbidities noted.
The outcomes of chronic bronchitis, asthma, rhino-sinusitis, peak-flow obstruction and
any of the four were selected for final analysis in accordance with clinical and
epidemiological literature.
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Table 3.1 Variables in the study:
[A]

[B]

Outcome variable – Respiratory morbidity
Cough
Sputum/Phlegm
Cough & Sputum
Breathlessness
Wheeze
Chronic bronchitis
Asthma
Rhino-Sinusitis
Peak flow abnormality

Determinant variable
demographic factors

–

socio

-

Age
Sex
Residence
Ethnicity
Education
Marital status
Income
Occupation category

[C]

[D]

Determinant variable – Personal Habits

Determinant variable – Indoor air
quality
House type
Cooking fuel
Separate kitchen
Ventilation

Tobacco Use
Alcohol Consumption

[E]

[F]

Determinant variable – Exposure related
factors
Total years of completed service in
years [ excluding break in service]
Section of work in industry
Total hours of work/week

[G]
Occupational safety and hygiene factors
Knowledge
Training
Gloves
Boots
Eye goggles
Face mask/ Respirator during work
Take bath or shower before going home
Wash hands/face before taking food or
drinks at work place
Change clothes after work
Wash clothes/ laundry it/ use disposable
aprons
Regular medical examination
Respiratory protection program
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Determinant variable – Past and family
history of lung diseases
Family History
Childhood Respiratory Illness
Before joining job
Tuberculosis
Pneumonia

Figure: 2 Plan for data analysis

3.2.10 Ethical considerations
[A] Confidentiality
The identity of the participants was kept anonymous from the stage of data collection
itself. In the interview schedule entry form, only the dummy ID[identification] number
was shown.[Refer annexure 5] The

name, contact telephone number and the

respondent’s employment ID number with in the signed consent form were separated
immediately and maintained confidentially under PI’s custody.
[B]Privacy
The interviews were be conducted at work spot/ hospital premises/ home / laborers
relaxation room, whichever the respondent had chosen. Visual and auditory privacy were
strictly ensured. The adverse findings if detected, were revealed first to the respondent
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and with his/her oral consent it was informed to the factory medical officer and referral
was also arranged as deemed necessary. It wasn’t informed to the managerial or
administrative staff under any circumstances.
[C] Consent
The printed permission document from the industry administration had been
obtained for both industries surveyed. The various labor union representatives were
also consulted and enlightened about the study and oral acceptance was given by
them. The concerned physicians [Factory Medical Officers] were also met and notified,
their cooperation was duly assured by them and the management. Thus all three possible
gatekeepers were informed before study and their warm help was received during the
course of research.
Informed written consent was obtained from the subject prior to the start of the interview
[in local dialect – Tamil] after being read and understood. Any doubts were clarified to
the subject. The subjects had the freedom to refuse at the outset itself or they could
withdraw from the study at any stage. No requests for monetary benefits or favors in any
form were encountered nor entertained for the respondents.
[D] Referral
Subjects with severe morbidity detected [example stage 3 breathlessness or severe peak
flow restriction] were referred to the nearby Government hospital/Chest Physician with a
referral slip and needed emergency medications were issued by the factory physician.
The arrangement for this had been planned well with the concerned institutions. With all
the above considerations the approval for the study was obtained from the Institutional
Ethics Committee or Review Board [IRB] of the Sree Chitra Thirunal Institute for
Science and Technology.
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3.2.11 Conceptual framework model
Before going to the chapter on results and discussion, the following figure conveys the
broader contextual picture of the pathway to causation of respiratory morbidity among
cement industrial workers. The various determinants that have appeared from our review
of literature have been duly put in their places across the framework and the interlinks
also shown. The exposure to cement dust, our primary interest of study has been
highlighted.
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Chapter 4
Results

This chapter presents the analysis of data collected from workers of two industries from
July – August 2012. The analysis was done in accordance with the primary objective of
estimating the prevalence of respiratory morbidity among the workers in the cement
Industry in South India and to study the factors associated with respiratory morbidity
among the workers. The secondary objective was to study the occupational safety and the
hygiene measures [OSH] and also to assess the knowledge, adherence and barriers to the
above measures among the workers. The final sample had 395 workers and had a
response rate of eighty nine per cent. (Table 4.1) Out of 395, four women were excluded
to maintain homogeneity.

4.1 Sample Characteristics of study population
This section includes the results in table form and brief description of the sample
characteristics of the study population including the outcome of various respiratory
morbidities noted among them.
Table 4.1 Response rate from the study

Factory1

Numbers
selected
240

Numbers
participated
225

Response
rate[%]
93.8

Factory 2

215

170

79.1

Total

455

395

88.7

The overall response rate was eighty nine per cent in the present study. There were 60
non – respondents. Major reasons for non-response were unwillingness [due to non
interest or lack of time]-34, transfers-8, absenteeism-4, relocated-5 and a few non
traceable subjects-9 [after 3 attempts to contact them by phone or in person]. Out of 16
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women chosen by random selection, twelve refused participation due to issues of privacy
[in spite of the assurance given to them].
Table 4.2 Socio – demographic characteristics of the study population
Variable

n [%]

Age Group
Less than 50

146 [37]

50 to 55

155[39.2]

Above 55

94[23.8]

Completed Age [In years]
Sex
Female
Male
Residence
Urban
Rural
Ethnicity
Same District
Other District
Other State
Education
No Schooling
Primary
Secondary
Higher Secondary
Graduate & above
Current Marital Status
Unmarried
Married
Widowed
Divorced
Income Category
1000-3000
3001-7500
7501-10000
> 10000
Occupational Category
Unskilled/Semiskilled
Skilled
Clerical
Semi-professional
Professional

51.61 + 4.9 [36-60]
Mean+ standard deviation, [Range]
4[1]
391[99]
188[47.6]
207[52.4]
361[91.4]
34[8.6]
0
8[2]
73[18.5]
114[28.9]
129[32.6]
71[18.0]
25[6.3]
319[80.8]
38[9.6]
13[3.3]
73[18.5]
189[47.8]
90[22.8]
43[10.9]
156[39.5]
115[29.1]
60[15.2]
42[10.6]
22[5.6]

Numbers in each category out of total workers [N=395]. [%] – Proportion of independent
variable among the [N] numbers.
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Majority [63 per cent] of the participants were above fifty years. The reason being non
recruitment of the newer and permanent workers for the past 15 years by the
government.The sample had almost all male workers [women formed only five per cent
of total staff] and this could be due to the gendered and strenuous nature of the work
involved especially in the production units. The proportion of workers from urban areas
were little lower, may be because industries were situated in a rural area away from the
nearby towns. The employees could be mainly from the local area or might have settled
around the factory in the course of their work.Almost sixty per cent of the respondents
had a secondary or higher secondary school education levels. The proportion of workers
who were currently without partners/spouses was twenty per cent. Only one third of the
work force had above 7500 rupees per month as basic pay. The unskilled, semiskilled and
skilled category labourers formed the 70 per cent of the respondents studied.
Table 4.3 Substance use among the study population
Variable
Ever Smoker
Yes
No
Current Smoker
Yes
No
Smoking product
Cigarette
Beedi
Both
Pack years
Exposure to passive
Smoking[Work]
Exposure to passive
Smoking[Home]

n [%]

152[38.5]
243[61.5]
89[59.1]
63[40.9]
96[63.2]
44[28.9]
12[7.9]
22.91+12.17 [5-60]
Mean+ standard deviation, [Range]
0

0
Contd......
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Variable
Smokeless Tobacco use
None
Snuff
Gutka/Paan
Others [Betel]

n [%]

......Contd

246[62.3]
20[5.1]
94[23.8]
35[8.8]

Alcohol [current use- Previous one year]
Yes
174[43.6]
No
221[56.4]
Alcohol[Recent use- previous one month]
Yes
160[40.5]
No
14[8.2]
Alcohol type
Beer
16[10.0]
Wine
52[32.5]
Brandy
47[29.4]
Whisky
37[23.1]
Rum
8[5.0]
Absolute ethanol by Volume [ABV] 556.20 + 593.93 [3-2880] Mean+
standard deviation, [Range]
– Last month [ In ml]
20.89 + 5.14 [5-38] Mean+ standard
Alcohol Use [In years]
deviation, [Range]

A considerable proportion of the workers studied were ever smokers (62 percent) and
about forty one per cent were smoked currently. Cigarette was the major product followed
by beedi and eight per cent smoked bothforms. The pack years was a composite variable
that was the product of cigarette packets smoked per day and number of years of
smoking. The exposure to passive smoking at home and workplace were nil because of
the study population having nearly all males and there was prohibition of smoking at
workplace. Alcohol use (consumption at least once in the previous month) among the
respondents was 44 per cent. Wine was the most common drink followed by brandy,
whisky, beer and rum. The absolute ethanol by volume[ABV] present in drink [in ml]
was also a standard composite variable which was the product of proportion of ethanol
in the alcohol, number of occasions of drinking last month and the total amount of
alcohol consumed in each occasion. It has a wide range depending upon the low,
moderate and heavy consumption.
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Table 4.4 Past and family history of lung diseases among the study population
Variable
Lung diseases among parents
Father
Mother
Both
None
Lung diseases among siblings
Present
Absent
Before joining job[Lung diseases]
Present
Absent
Before 18 years [Lung diseases]
Present
Absent
Tuberculosis in the past
Present
Absent
Tuberculosis [mean duration of
illness in years]
Pneumonia in the past
Present
Absent

n[%]

45[11.4]
49[12.4]
16[4.1]
285[72.1]
75[19]
319[81]
1[.3]
394[99.7]
28[7.1]
367[92.9]
37[9.4]
358[90.6]
1.72 + 0.63 [1-3] Mean+ standard
deviation, [Range]

54[13.7]
341[86.3]

The family and past history of presence of lung diseases is strongly related to occurrence
of respiratory illnesses in adulthood also, hence the same was assessed by interview
schedule. About one in three of the workers reported that one or both their parents had
history of lung diseases and one fifth of the study population had history of the same
among the siblings. Only a single person had history of lung disease prior to joining the
job in cement industry. The proportion of workers who had child hood lung diseases was
just seven per cent. One in ten had tuberculosis diagnosed and treated in the past and
similarly that of pneumonia was 13.7 per cent.

[54]

Table 4.5 Indoor air quality indicators among the households of factory workers
Variable
House Type
Kutcha
SemiKutcha
Pucca
Cooking Fuel
LPG
Kerosene
Smokeless Chulha
Smoke Chulha
Separate kitchen
Present
Absent
Ventilation[kitchen]
Present
Absent

n[%]

0
115[29.1]
280[70.9]
266[67.4]
98[24.8]
31[7.8]
0
310[78.5]
85[81.5]
351[88.9]
44[11.1]

For an indirect assessment of the indoor air quality at home, the respondents were asked
the above parameters in their household. Most [71 per cent] of the workers lived in
puccahouses [concrete roof and brick walled] and majority were using LPG- liquid
petroleum gas as cooking fuel. A quarter of the workers households used kerosene as
their primary fuel. Separate kitchen and a facility for ventilation were present in most of
the households. Though self-reported, these details do not indicate major indoor air
pollution in the households of the present study population.
Table 4.6 Prevalence of other non-communicable diseases in the study population
Variables
Hypertension
Present
Absent
Hypertension [mean duration of
illness in years]
Diabetes
Present
Absent
Diabetes [mean duration of illness
in years]

n[%]
157[39.7]
238[60.3]
4.66 + 3.07 [0.5-15]Mean+ standard deviation,
[Range]
144[36.5]
251[63.5]
5.04 + 3.06 [1-16]Mean+ standard deviation,
[Range]

Contd.....

[55]

Variables

n[%]

.....Contd

Cardio/Cerebro-Vascular
Diseases
Present
Absent
CAD/CVD [mean duration of illness
in years]

56[14.2]
339[85.8]
3.71 + 2.61 [0.5 -15]Mean+ standard deviation,
[Range]

More than one third of the respondents had diabetes and hypertension. The cardio and
cerebro-vascular [9 cases] diseases were present in 15 per cent of the workers. The high
prevalence noted could be due to the higher mean age of the study population.
Table 4.7Job characteristics of the study population
Variable

n[%]

Completed years of service
< 25 years
25-30
> 30
Duration of Job[In years]

121 [30.6]
144[36.5]
130[32.9]
27.50 + 5.18 [12-40] Mean+ standard
deviation, [Range]
Total Work Hours per Week [Past year]
< 36 hours
96[24.3]
> 30 hours
299[75.7]
39.43 + 5.18 [33-45] Mean+ standard
Total work hours per week
deviation, [Range]
[average]
Job Section in Industry
Administrative/Managerial/Clerical/
Technical/Hospital/Lab/Canteen/Oth
ers
Mining
Packing
Kiln Feed
Pyro-process

124[31.4]

88[22.3]
71[18]
71[18]
41[10.3]

Job characteristics with regard to total years of service, section in industry and total work
hours per week were explored as surrogate to get an indirect assessment of exposure to
cement dust. Majority had [seventy per cent] had completed 25 years of service. Seventy
five per cent of the sample had more than thirty six hours of actual work per week (or six
hours per day), excluding the time for rest and other breaks. Two third of the respondents
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were labourers in the four key sections of the cement manufacturing units. They were
directly exposed to dust in various units from different sources and they were the ones
who worked for more than 36 hours per week(See Fig1). The rest belonged to ‘white
collar’ categories (see table 4.7) who have minimal exposure to dust as their work station
is away from dust generating manufacturing units.
Table 4.8 Prevalence of respiratory morbidity among workers in a cement industry
Respiratory morbidity

Prevalence [In the past year]
n [%]
97[24.8]

Chronic Cough
Non Chronic Cough

122[31.2]

Any form of Cough

219[56.0]

Chronic Phlegm

51[13.0]

Non Chronic Phlegm

97[24.8]

Any Form of Phlegm

148[37.8]

Chronic Rhino sinusitis

92[23.5]

Non Chronic Rhinosinusitis

56[14.3]

Any form of Rhino sinusitis

148[37.8]

Breathlessness

168[42.9]

Chest expansion
[Restriction]
Chest Expansion [Mean in centimetres]
Chronic Bronchitis

125[31.9]
5.22 + 0.98 [2.5-8]
51[13.0]
12.51 + 3.67 [5-20]

Bronchitis [mean duration of
illness in years]
Chronic Asthma
Asthma [mean duration of illness
in years]
Peak flow obstructive Pattern
Peak flow meter – Rate [ In
Litres/Minute]
PFR Rate difference
ANY FORM OF CHRONIC
RESPIRATORY MORBIDITY

70[17.9]
14.69 + 4.20[5-25]
179[45.8]
481.18 + 87.96 [280-730]
16.94 + 14.93 [-50-50.88]
215[54.4]
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The main chronic respiratory morbidities studied were bronchitis, asthma, and rhinosinusitis and peak flow metric obstruction. Any form of cough was the commonest
respiratory morbidity reported, which was fifty six per cent. The prevalence of chronic
cough was 24.8 per cent and chronic phlegm 13 per cent. Both the figures are well below
the corresponding prevalence’s in studies [table 1]. Interestingly all the chronic phlegm
producers also happened to be chronic bronchitis individuals because the durations of
chronic phlegm in all of them were above 2 years that fits in to the criteria for chronic
bronchitis. The prevalence’s of chronic rhino-sinusitis, chronic bronchitis and chronic
asthma were 23.5, 13 and 17.9 percentages. The proportions of peak flow obstruction and
breathlessness in the sample were 45.8 and 42.9. The final outcome of any form of
chronic morbidity [that includes symptoms also] was 55 per cent.

4.2 Occupational safety and hygiene characteristics of the study
population:
The section below represents the OSH characteristics of the study population. Also refer
to annexure 3- New variables (OSH part) which explain how the terms were created and
rationale for these terms.
Table 4.9 Compliance among the workers in the use of personal protective
equipment’s

Gloves

Overall N= 271*
n [%]
Never or
Frequent or
Occasional use
Regular use
124[45.8]
147[54.2]

Boots

0

271[100]

Facemask/Respirator

137[50.6]

134[49.4]

Eye Goggle

145[53.5]

126[46.5]

Variable

Contd.....
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.....Contd
Overall N= 271*
n [%]
Never or
Frequent or
Occasional use
Regular use

Variable
Bath[Post work]

112[41.3]

159[58.7]

Hand/Face wash

0

271[100]

Change of Cloth
[Post work]
Laundry [Post work cloth
washing]

45[16.6]

226[83.4]

117[43.2]

154[56.8]

* 271 labourers in various manufacturing sections for whom the occupational hygiene
and safety related data was collected.

Boots and hand washing was practiced by all the workers who responded. Changing of
clothes after work was regularly practiced by eighty per cent of workers. However the
compliance with regard to eye goggles, gloves and facemask use was only seen among
half of the labourers. The reasons for poor compliance for personal protective equipment
are shown in table 4.12.
Table 4.10 Knowledge and training level of labourers working in manufacturing
units [N=271]
Knowledge level
Satisfactory
Poor
Training level
Satisfactory
Poor
Respiratory Protection Program Awareness
Yes
No

96[35.4]
175[64.6]
146[53.5]
125[46.1]
19[7]
252[93]

Slightly more than half the proportions of workers had satisfactory training .Those with
satisfactory knowledge level regarding material safety and handling of cement, were less
than half of whole labourers. The awareness regarding the respiratory protection program,
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a vital component of dusty occupations to safeguard the health of workers, was extremely
low at just seven per cent.
Table 4.11 Provision of medical examination for labourers working in
manufacturing units [N=271]
Medical Check Up
Never
Once in 3 years
Once in a year

65[24]
133[49.1]
173[26.9]

Major portion of the labourers had

medical check-up once in three years, standard as

mandated by [occupational safety and health administration, USA and as per Factories
and mines act of India] . But one fourth of them had no medical check-up at all from the
industry despite the presence of fully functional hospital in the campuses.
Table: 4.12 Perceived barriers for compliance to personal protective equipment’s
among workers [N=271]
Personal
protective
equipment’s
Glove

Barriers [%]
Non availability

Unnecessary

Uncomfortable

Others

48.6

17.9

31.7

1.6

Face mask

41.6

23.4

35

---

Eye goggles

47.9

11.6

40.4

---

Taking
bath[post work]
Cloth change
[post work]
Washing of
cloth[post work]
Mean
proportion

0.9

24.1

75.0

---

35.6

13.3

51.5

---

10.2

40.7

49.2

---

30.8

21.9

47.0

0.3

The reasons for none or poor compliance for personal protective equipment is shown in
the table above. The most common barriers reported were that they felt uncomfortable
and also thought it was unnecessary to wear the personal protective equipments. However
one third of the workers cited non-availability of the equipments.
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4.3 General category factors analysis
This section presents the analysis that looked in to the factors associated with respiratory
morbidity among the workers. [Refer figure 2 for detailed analysis plan in methodology
chapter]. These factors were broadly two categories – general category and occupational
safety and hygiene factors. [Since only four women formed the part of study population,
they were excluded from analysis and analysis was restricted to 391 numbers of
male only.
Bivariate analysis was done for finding the significant association [p value less than 0.05]
and also the strength of association expressed as odds ratio [OR]. The 95% confidence
interval of the odds ratio has also been presented. Multiple logistic regressions were done
with factors that were significant and few other factors deemed necessary from previous
evidence from literature. Backwards logistic regression was used, because of large sample
size, higher number of determinant factors and to minimise suppressor effects of other
factors over primary exposure variable. The final model with the determinants included
has been presented as table.
The analysis was done with respect to the five common clinical outcomes of chronic
respiratory diseases namely chronic bronchitis, chronic asthma, chronic rhinosinusitis and chronic air flow limitation [assessed by peak flow meter].

[98, 99]

Another

[fifth] outcome included was, chronic morbidity of any of above four outcomes.
The next two tables are analysis done for whole study population to determine the
association and strength of association between general category factors and various
outcomes. [Refer figure 2 for detailed analysis plan in methodology chapter]
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Table 4.13Summary of the statistically significant predictors for each of chronic
respiratory morbidity outcome among the workers in industry.[The corresponding
unadjusted odds ratios with 95% confidence intervals are also given.]

Variables

Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino
Sinusitis

Peak flow
obstruction

Chronic
morbidity
any form

Socio –Demographic characteristics
Age Group
Less than 50 years [R]

---

---

---

1

50 to 55 years

---

---

---

Above 55 years

---

---

---

2.17[1.363.45]
2.16[1.273.67]

Urban [R]

1

1

---

1

1

Rural

2.73[1.465.12]

4.39[2.43-7.91]

---

3.52[2.325.34]

3.07[2.034.65]

Graduate and
above [R]

1

1

---

1

1

Higher Secondary

0.68[0.241.93]

1.03[0.38-2.69]

---

1.19[0.642.22]

1.33[0.742.41]

Secondary

2.06[0.825.14]

1.39[0.53-3.58]

---

1.94[1.043.61]

2.32[1.274.26]

Primary and below

1.91[0.725.04]

6.96[2.84-17.03]

---

5.97[2.9612.05]

5.70[2.8011.60]

Professional /Semiprofessional [R]
Clerical

1

1

1

1

1

0.25[.032.34]

1.55[.467-5.21]

0.40[0.151.05]

1.98[0.934.21]

1.36[0.672.79]

Skilled

2.42[0.777.59]

1.50[.511-4.43]

0.83[0.411.71]

1.21[0.6112.40]

1.28[0.692.40]

Unskilled/Semiskilled

3.57[1.2010.60]

4.78[1.80-12.70]

1.26[0.652.43]

5.22[2.749.96]

4.52[2.448.39]

> 7500/month [R]

---

1

---

1

1

< 7500/month

---

2.57[1.35-4.88]

---

1.86[1.222.86]

1.85[1.212.81]
Contd.....

Residence

Education

Occupational Category

Income Category
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.....Contd
Current Marital
Sta Variables
tus

Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino
Sinusitis

Peak flow
obstruction

Chronic
morbidity any
form

Current Marital Status
Single [R]

1

---

---

---

---

Married

0.52[0.261.00]

---

---

---

---

1
1.91[1.043.64]
1.64[0.584.60]

-----

-----

---

---

1
2.46[1.533.96]
1.64[0.693.08]

1
2.19[1.353.56]
1.93[0.894.20]

---

---

---

1

---

---

---

---

1.77[1.092.88]

---

---

---

---

---

1

---

---

---

---

0.62[0.400.97]

Tobacco Use
Ever Smoker [Life time]
Non-smoker [R]
1

---

---

---

---

Smoker

5.26[2.7410.13]
Current Smoker [Last month]
Non-smoker [R]
1

---

---

---

---

---

---

1

---

Smoker

5.99[3.2311.13]
Tobacco Use [Any form]
Non user [R]
1

---

1.86[1.162.98]

---

---

---

1

---

Smoke form

5.38[2.5411.40]

---

---

1.78[1.083.13]

---

Smokeless form

0.81[0.3281.98]

---

---

0.94[0.581.49]

---

Both

5.89[2.1516.16]

---

---

1.89[0.804.50]

---

Indoor Air Quality
Cooking Fuel
LPG [R]
Kerosene
Smokeless & Smoke
chulha
Separate kitchen
Present [R]
Absent
House type
Semi-pucca and
kutcha [R]
Pucca

Contd.....
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.....Contd
Current Marital
Sta Variables
tus

Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino
Sinusitis

Peak flow
obstruction

Chronic
morbidity any
form

Smoking Risk [Pack years]
Low [<10 years] [R]
1
Mild [10-20]
2.88[1.256.64]

-----

-----

1
0.97[0.541.74]

-----

Moderate [20-40]

4.24[1.998.98]

---

---

1.38[0.802.40]

---

High [>40 years]

21.69[6.4373.14]

---

---

7.37[1.6033.89]

---

1
2.79[1.64-4.76]

-----

1
3.22[2.124.88]

1
2.53[1.663.85]

Alcohol use
Recent User [Last month]
Non user [R]
1
User
3.79[2.017.11]

Absolute ethanol by volume Category [ABV]
No alcohol [R]

1

1

---

1

1

< 144 ml ethanol in
last month

4.46[2.069.66]

1.17[.484-2.85]

---

2.08[1.103.7]

1.91[1.023.55]

144-774 ml

2.80[1.226.46]

2.46[1.18-5.14]

---

2.64[1.444.88]

2.14[1.153.99]

>774 ml

2.36[0.975.75]

5.74[2.88-11.44]

---

4.36[2.228.56]

3.05[1.546.04]

Job related variables [Indirect Exposure measure]
Total exposure Hours per Week [Past year]
< 36 hours [R]

1

1

---

1

1

> 36 hours

9.21[2.2038.64]

3.39[1.50-7.69]

---

2.82[1.704.67]

2.48[1.553.99]

Administrative/Others
[R]

1

1

---

1

1

Kiln Feed/Pyroprocess

3.12[1.089.07]

1.56[0.70-3.45]

---

1.95[1.193.30]

2.05[1.223.45]

Mining/Packing

6.23[2.3616.50]

3.35[1.68-6.69]

---

2.03[1.253.29]

2.30[1.423.72]
Contd.....

Section in Industry
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.....Contd
Variables

Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino
Sinusitis

Peak flow
obstruction

Chronic
morbidity any
form

Completed years of service
< 25 years [R]
25-30 years

-----

-----

-----

> 30 years

---

---

---

Self-reported morbidities – [Non communicable diseases]
Diabetes
Absent [R]
------Present
-------

1
2.79[1.684.64]
2.36[1.403.97]

1
1.89[1.163.09]
1.64[1.002.70]

1
1.66[1.102.51]

The individual bivariate analyses tables for each outcome is given in the annexure [1]
Note: [“---“Lines are predictors which are not significant for the particular outcome] [R is the reference
category]

Chronic bronchitis: The work duration greater than 36 hours per week [OR 9.21],
working in kiln feed/ pyroprocess [OR 3.12] and mining/packing sections [OR 6.23] have
higher risks among the job related[exposure] predictors. The emergence of smoking [OR
5.38] and pack years based smoking risk [OR 2.88 – 21.69] was consistent with existing
evidence of tobacco smoke implication for chronic bronchitis. There was four fold risk
associated with alcohol users [OR 3.79] and the same being also proved by quantifying
[ABV] the alcohol use. [OR 4.46, 2.80 and 2.36 for different categories] Among the
socio-demographic factors rural residence [OR 2.73], primary and secondary education
[OR 2.06 and 1.91], semiskilled and skilled occupations [OR 2.42 and 3.57] and the use
of kerosene fuel [OR 1.91] emerged as significant risk factors. Those having spouses had
less risk for bronchitis compared to the single status [OR 0.52].
Chronic asthma:The work duration greater than 36 hours per week [OR 3.39], working
in kiln feed/ pyroprocess section [OR 1.56] and mining/packing sections [OR 3.35] were
the major risks among the job related [exposure] predictors. Three fold risk [2.79] for
asthma was observed among alcohol users which was further strengthened, when alcohol
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use was quantified [OR 1.17, 2.46 and 5.74 among different categories. Increasing linear
trend of risk was significant for increasing quantity of alcohol use [dose-response].
Among the socio-demographic factors rural residence [OR 4.39], primary and secondary
levels of education [OR 1.39 and 6.96], unskilled and semiskilled occupations [OR 4.78]
and the lower income category [OR 2.57] had significant risk association for asthma.
Chronic rhino-sinusitis: The clerical occupational category had lesser risk [OR 0.40]
and the unskilled/semiskilled workers had slightly higher risk [OR1.26] for rhino-sinusitis
compared to professional category. No other factor was statistically significant predictor
of risk.
Peak flow obstructive pattern:The work duration greater than 36 hours per week [OR
2.82], working in kiln feed/ pyroprocess section [OR 1.95], working in mining/packing
sections [OR 2.03], more than 30 years duration of service [OR 2.36] and 25- 30 years
duration of service [OR 2.79] had higher risks for obstructive pattern among the job
related [exposure] predictors.

The smoking habit [OR 5.38] and pack years based

smoking risk [OR 1.38 – 7.37] were more likely to have obstructive pattern which is also
reliable with existing literature evidence. There was three fold risk associated with
alcohol users [OR 3.22] and the same being also proved by quantifying [ABV] the
alcohol use. [OR 2.08, 2.64 and 4.36 for different categories]

Among the socio-

demographic factors age group of 50-55 years[OR 2.17] and above 55 years age group
[OR2.16] , rural residence [OR 3.52], primary and secondary levels of education [OR
5.97 and 1.94], semiskilled and unskilled occupations [OR 5.22] and lower income
category [OR 1.86] were significantly associated with risk for airflow obstruction. The
higher risks associated with use of kerosene fuel [OR 1.91] and non-availability of
separate kitchen [OR1.77] could be part of lower socio-economic profile than an indicator
for indoor air pollution.

[66]

Chronic morbidity of any form: The work duration greater than 36 hours per week [OR
2.48], Kiln feed/ pyro process section [OR 2.05], mining/packing sections [OR 2.30],
more than 30 years of service [OR 1.64] and 25- 30 years of service [OR 1.89] had higher
risks for “any type of chronic morbidity” among the job related [exposure] predictors.
There was three fold risk associated with alcohol users [OR 2.53] and the same being also
proved by quantifying [ABV] the alcohol use [OR 1.91, 2.14 and 3.05 for different
categories].

Among the socio-demographic factors rural residence [OR 3.07], primary

education [OR5.70] and secondary education [OR 2.32], semiskilled and unskilled
occupations [OR 4.52], lower incomes [OR 1.85] were the significant determinants. The
higher risks associated with use of kerosene fuel [OR 2.19] and chulhas [OR1.93] could
be due to lower socio-economic profile than an indicator for indoor air pollution. The
same could be said of respondents living in pucca houses [concrete and bricks] having
lesser risk [OR 0.62] for any of above outcome when compared to those in
semipucca[brick and tiled roof] and kutcha [mud and thatched]houses.
Table 4.14

Summary of the predictors included in the final regression model, for

each of chronic respiratory morbidity outcome among the workers in industry.
[The corresponding adjusted odds ratios with 95% confidence intervals are also given.]

Variables

Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino
Sinusitis

Peak flow
obstruction

Chronic
morbidity
any form

Section in Industry
Administrative/
Others [R]
Kiln Feed/
Pyro-process
Mining/Packing

1

1

---

1

1

0.40[0.131.23]
1.11[0.422.95]

---

2.24[0.975.14]
2.54[1.135.69]

2.45[1.155.23]
2.92[1.396.16]

< 36 Hours [R]

1

1

---

1

1

20.05[3.82105.34]

2.86[1.157.13]

---

3.13[1.665.90]

1.86[1.103.16]

3.26[0.8113.01]
7.05[1.9225.89]
Total work hours per week

>36 hours

---

Contd.....
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Variables

Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino
Sinusitis

Peak flow
obstruction

Chronic
morbidity
any form

Completed years of service
< 25 years [R]

---

---

---

1

---

25 – 30 years

---

---

---

---

> 30 years

---

---

---

2.41[1.115.23]
1.90[0.774.66]

Professional/
semiprofessional
[R]
Clerical

---

---

1

1

1

---

---

0.33[0.140.78]

1.21[0.824.19]

1.26[0.592.71]

Skilled

---

---

0.70[0.411.20]

1.33[0.563.20]

0.32[0.180.54]

Unskilled/
semiskilled

---

---

1.25[0.652.43]

5.93[2.1610.55]

4.45[2.317.39]

1

---

---

1

1

9.22[1.5853.74]
Absolute ethanol consumption by
volume category [Last month]

---

---

2.87[1.774.67]

2.14[1.353.39]

Non users [R]

1

---

---

---

0.63[0.231.74]
1.68[0.743.84]
4.45[1.999.92]

---

---

---

---

---

---

---

---

---

1

---

---

---

---

7.93[3.0420.68]
0.45[0.161.29]
2.89[0.7810.72]

---

---

---

---

---

---

---

---

---

---

---

---

Less than 50 years

---

---

---

1

---

50-55 years

---

---

---

---

Above 55 years

---

---

---

1.17[0.562.45]
1.64[0.674.04]

---

Occupation category

Recent alcohol
use
Non user [R]
User

1

< 144 ml

0.75[0.124.83]
144-774 ml
0.31[0.051.97]
>774 ml
0.16[0.021.12]
Tobacco use [Any form]
No use[R]
Smoke form
Smokeless form
Both forms
Age groups

---

Contd.....
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Variables

Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino
Sinusitis

Peak flow
obstruction

Chronic
morbidity
any form

Education level
Graduate and
above [R]
Higher secondary

1

1

---

---

---

0.42[0.121.44]
0.66[0.192.27]
0.23[0.060.89]

0.88[0.312.53]
1.13[0.343.70]
5.63[1.6818.88]

---

---

---

---

---

---

---

---

---

1

1

---

1

1

4.12[1.769.63]

2.79[1.455.37]

---

2.58[1.604.15]

2.43[1.553.81]

LPG [R]

---

---

---

1

---

Kerosene

---

---

---

---

Smokeless and
smoke chulha’s

---

---

---

2.01[1.133.60]
1.40[0.553.61]

1

---

---

---

---

Secondary
Primary and
below
Residence
Urban [R]
Rural
Cooking fuel

---

Current Marital status
Single status[R]

Living with
0.17[0.07--------Spouse
0.42]
The individual multivariate analyses tables for each outcome is given in the annexure
[1]
Note: [“---“Lines are predictors which are not in final model for the particular outcome] [R is
the reference category]

Chronic bronchitis:After adjusting for each of the significant predictor, the total work
hours of more than 36 hours per week [exposure] has the highest odds [20.05]. The
mining/packing section of work in industry [OR 7.05], alcohol users [OR 9.22], smokers
[OR 7.93] and rural residence [OR4.12] are other risk determinants. Living with spouse
has lesser risk [OR 0.17] compared to solitary status [widow/divorced/unmarried]
Chronic asthma:After adjusting,

the total work hours of more than 36 hours per

week[exposure] [OR 2.86], mining/packing section of work in industry [OR 1.11] the
primary level of education [OR 5.63] , “ABV category of more than 774 ml/month
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alcohol users” [OR4.45] , rural residence [OR2.79] had emerged as major determinants
in final model.
Chronic rhino-sinusitis: The occupational category was the only determinant, where
clerical cadre [OR 0.33] and skilled workers [OR 0.70] had lesser risk for the above
outcome and unskilled/semiskilled workers [OR 1.25] had higher risk when compared to
the professional category.
Peak flow obstructive pattern: The total work hours of more than 36 hours per
week[exposure] [OR 3.13], mining/packing section of work in industry [OR 2.54],kiln
feed/pyro-process section of work in industry [OR 2.24], unskilled/semiskilled categories
of workers [OR 5.93], alcohol users [OR2.87], “25-30 years of completed service”[OR
2.41], kerosene fuel use [OR 2.01] and above 55 years age group[OR 1.64] were the
predictors associated with higher risk for obstructive pattern that were included in the
final model .
Chronic morbidity of any form: The risk determinants in the final model included total
work hours of more than 36 hours per week [exposure] [OR 1.86], mining/packing
section of work in industry [OR 2.92],kiln feed/pyro-process section of work in industry
[OR 2.45], unskilled/semi-skilled workers [OR 4.45], alcohol users [OR2.14] and rural
residence [OR 2.43].

4.4 Occupational safety and hygiene factors analysis
A separate or subsample analysis was done with regard to OSH indicators for the
labourers [n=271] for whom the OSH data were collected. The summaries of bivariate
and multivariate tables are given below.

[70]

Table 4.15 Summary of the statistically significant occupational safety and health
predictors for each outcome. [The corresponding unadjusted odds ratios with 95%
confidence intervals are also given]
Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino Sinusitis

Variables

Peak flow
obstruction

Chronic
morbidity any
form

Compliance to the use of Personal protective equipment's
Glovesuse
Satisfactory[R]

1

1

1

1

1

Poor

6.52[3.0014.17]

16.97[6.6941.39]

2.44[1.404.26]

9.61[5.4916.83]

9.04[4.9616.52]

Facemask/Respirator use
Satisfactory[R]

1

1

1

1

1

Poor

19.97[6.0266.32]

10.76[4.6624.82]

2.60[1.474.60]

10.46[5.9718.32]

11.88[6.5121.68]

Satisfactory[R]

1

1

1

1

1

Poor

3.83[1.81-8.09]

5.74[2.7611.94]

1.93[0.993.02]

4.06[2.456.75]

3.64[2.196.09]

Satisfactory[R]

1

1

1

1

1

Poor

17.78[6.7446.92]

22.10[9.0154.15]

2.29[1.323.98]

21.53[11.0641.94]

21.45[9.7647.14]

Eye Goggle use

Bath[Post work]

Change of Cloth[Post work]
Satisfactory[R]

1

1

---

1

1

Poor

2.74[1.32- 5.70]

2.13[1.054.29]

---

2.84[1.425.69]

2.36[1.245.57]

Satisfactory[R]

1

1

1

1

1

Poor

29.25[8.7897.40]

32.14[11.1792.54]

3.43[1.905.90]

25.97[13.2151.04]

35.25[14.5385.53]

Cloth washing

Contd.....
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.....Contd
Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino Sinusitis

Peak flow
obstruction

Chronic
morbidity any
form

Variables
Knowledge and Training
Knowledge level
Satisfactory[R]

1

1

1

1

1

Poor

1.36[1.24-1.48]

7.91[3.0420.57]

2.54[1.354.80]

6.44[3.6511.39]

4.58[2.977.03]

Satisfactory[R]

1

1

1

1

1

Poor

13.76[5.2336.20]

8.48[4.0617.71]

2.04[1.183.54]

11.78[6.6320.95]

5.87[3.3910.15]

Regular [R]

1

1

1

1

1

Irregular

5.51[2.8110.80]

4.92[2.639.21]

1.98[1.103.61]

11.22[5.0924.76

21.07[6.4169.29]

Training level

Medical Check Up

The individual bivariate analyses tables for each outcome is given in the annexure [1] and tables
Note: [“---“Lines are predictors which are not significant for the particular outcome] [R is the reference
category]

The poor compliance to the use of glove, face mask and eye goggles were associated with
higher risks for all the five outcomes. Also the poor compliance for hygienic habits like
post work taking bath, post work change of cloth and daily cloth washing proved to have
higher risks for all the outcomes. Similarly poor knowledge and training levels with
irregular medical check-up showed higher odds for all the disease outcomes.
The satisfactory compliance to boots wearing and hand washing before food were almost
100 per cent as mentioned in univariate table. Hence they could not be included for
bivariate analysis.
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Table 4.16 Summary of the Occupational safety and hygiene predictors included in
the final model for each of the chronic respiratory morbidity outcome among the
workers. [The corresponding adjusted odds ratios with 95% confidence intervals are also
given]

Variables

Chronic
Bronchitis

Chronic
Asthma

Chronic
Rhino
Sinusitis

Peak flow
obstruction

Chronic
morbidity
any form

Glove use compliance
Satisfactory –[ R]

1

1

---

---

---

0.24[0.06-1.02]

2.94[0.959.12]

---

---

---

1

1

1

1

1

19.41[3.42110.15]

15.14[4.2254.32]

8.65[2.4330.76]

17.21[8.2935.79]

16.66[6.0645.82]

Regular –[R]

1

---

---

---

---

Non regular

0.34[0.10-1.21]

---

---

---

---

1

---

---

---

1

4.53[1.03-9.75]

---

---

---

2.62[1.215.66]

Satisfactory –[ R]

---

---

---

1

---

Poor

---

---

---

1.91[0.933.93]

---

Poor

Cloth washing compliance
[Laundry]
Satisfactory –[ R]
Poor
Bath[Post work]

Facemask compliance
Satisfactory –[ R]
Poor
Training level

The individual multivariate analyses tables for each outcome is given in the annexure [1] and tables
Note: [“---“Lines are predictors which are not in final model for the particular outcome] [R is the reference
category]
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In the final model for occupational health and safety predictors, the poor compliance of
cloth washing [laundry] emerged as vital risk for all outcomes followed by poor
compliance of facemask use for chronic bronchitis and chronic morbidity of any type.
The poor training level was associated with peak flow obstruction and poor compliance of
glove use for chronic asthma.

[74]

Chapter 5
Discussion, conclusion and policy implication

5.1 Prevalence of respiratory morbidity
The studies that have looked into the respiratory morbidity among workers in the dust
related occupations in India have been limited to construction sector.

[18, 19]

A report from

pollution control board of Rajasthan in 2011 dealt with morbidity among workers in this
sector but was restricted to the externalities of cement industry including ecosystem
adversity and diseases among those residing in the vicinity.

[18, 71]

It also highlighted the

dearth of research in this area and the need for studying the internalities.
The current research was conceptualized in this context and was set in a state of South
India, among two major cement factories that produce eight lakh tons of cement per year.
India, being the second largest producer of cement has a total of 140 large cement
factories and 352 smaller ones [Data 2006]. The findings might be relevant and applicable
to other similar factory situations within the country and other developing nations. The
period prevalence [In the previous year] of chronic respiratory morbidity was assessed in
terms of chronic bronchitis, chronic asthma, chronic rhino-sinusitis, chronic air flow
limitation [peak flow meter obstruction] and chronic morbidity of any of above four
outcomes.
5.1.1 Chronic bronchitis
The prevalence in the present study was 13 per cent. The corresponding figures found in
the cement factories of the Asian, middle-east and African regions have ranged from
21.8 to 29.3 per cent.[57,58,89] A study by Meo S in Pakistan cement industry revealed two
per cent prevalence by x ray.[62]Though no studies from India that looked into cement
sector were found, the prevalence of chronic bronchitis among workers exposed to smoke
and fume in railway production units was nearly 17 percent

[75]

[120]

and 13 percent in a

north industrial study population

[121]
.

In comparison to the prevalence among the general

population in India [eight per cent] the current prevalence stands higher, indicating the
higher risk of occupational respiratory morbidity in such industry.
5.1.2 Chronic asthma
The prevalence of chronic asthma was 17.9 per cent. The prevalence was comparable
with cement industry studies from Morocco (14.3per cent)
cent)[60].Similar studies from Ethiopia (28.4per cent)

[56]

[58]

and Jordan (15.8per

and UAE (24.2per cent)

[57]

cited

higher prevalence’s.However it is slightly higher than the occupational asthma prevalence
[12]

of ten percent found among various occupations in India.

The prevalence far exceeds

the figures of 2.5 to five per cent prevalence of chronic asthma among the general
[122,123].

population of India

Some hospital based studies from India, have reported chronic
[126]

asthma figures up to 19 per cent among those who report with respiratory symptoms.
5.1.3 Chronic rhino sinusitis (CRS)

Chronic rhino sinusitis was also another major morbidity studied as an outcome of dusty
occupation since it has been strongly related to asthma in the immunology and pathophysiology of disease.

[126]

Most studies have looked into rhinitis and sinusitis separately.

But our study had taken the two factors as single entity [as per the recent practices in Ear,
Nose and throat clinical researches][112-115]The prevalence of CRS was 23.5 per cent and
was slightly lower than prevalence of sinusitis reported from cement factory workers
from UAE (27per cent)
which were 45per cent

[57]

[56]

and much lesser than those from Ethiopia and Morocco

and 49.3[58] per cent respectively. The current prevalence was

almost double that was estimated for the general population in India (The National

[76]

[124]

Institute of Allergy and Infectious Diseases'- NIAID) which were 13
[125]

and 14 per cent

respectively.

5.1.4 Chronic air flow limitation [Peak flow metric - Obstruction]
The prevalence of chronic air flow limitation as measured by peak expiratory flow rate or
volume (PEFR) using Mini wright breath meter [EU Standard] was found to be 45.8 per
cent. This was higher than the 32.5 percent

[58]

and 36 percent

[60]

ventilator function

abnormality found in Morocco and Jordan settings. The mean peak flow values [in
liters/minute] obtained were 515 (+ 83.9) among those below 50 years, 466(+ 83.0)
among those aged between 50 to 55 years and 458 (+84.2) among those above 55 years
in the males respectively. These values were markedly higher than the corresponding
mean values reported among males in a general population in South India [420+ 90.5, 416
+ 63.9, and 386 + 63.8 respectively]

[105]

Peak flow volume reduction indicates air flow limitation and many studies have pointed
out the lower PEFR values in dusty occupations.

[63-67]

Also prework and post work

variation among industrial workers has been noted [this was not measured in present
study].The current study finding suggests the higher presence of chronic airflow
limitation among workers in cement factories which warrants confirmation and attention.
It would be necessary to find the other occult causes of airflow limitation [45.8 per cent in
current] of which only 31 per cent burden was attributed to asthma and bronchitis in the
present study. A probable explanation would be the workers have been diagnosed earlier
by peak flow meter which has high level of sensitivity. It may also be due to delayed
treatment seeking behavior of the workers, until they become symptomatic enough

[77]

warranting treatment. In such a case PFR would be an ideal tool for respiratory screening
in dusty occupations and less invasive than spirometer.[104]
5.1.5 Chronic respiratory morbidity of any form
The prevalence of chronic morbidity [presence of any of the above four outcomes] was
54.4 per cent which is slightly lower than the Moroccan study (65per cent) which also
looked at respiratory morbidities but didn’t include rhino – sinusitis component.

[58]

5.2 Factors associated with respiratory morbidity
5.2.1 Occupational exposure The direct exposure to cement dust can be best assessed by
personal dust level samplers [PDLS]

[59,66]

However in the present study as discussed

earlier “the work hours per week, section of work in the industry and the completed years
of work in industry” were considered as proxy variables for exposure measurement, as
done in few other studies.

[65,66,68]

These factors have come as significant risk determinant

across all four respiratory outcomes[except CRS] in bivariate analysis and also in the
final regression model.
[A] The work duration of more than 36 hours per week:
The work duration of more than 36 hours per week [or more than six hours per day] has
not been much analyzed in studies. In the present study however this factor of “more than
36 hours of work per day” was significantly associated [Chi square] with manufacturing
unit’s laborers [mining, packing, kiln feed and

pyroprocess units].This implies the

workers of the production units are ones working more than 36 hours per week and hence
at risk of above outcomes. “The white collar” workers of administrative and related nonproduction units had “working time less than 36 hours per week”.

[78]

[B] Section of work in the industry
The high odds of “mining and packing sections” in all bivariate analysis and four
outcomes [except CRS] in final regression was in the lines of existing literature evidence
[38]

that have uniformly classified these sections as “High dust exposure” units.[86]This was

followed by the “kilnfeed/pyroprocess sections” that have been classified as “low dust
exposure” units, whereas the administrative and other non-production units were termed
as “minimal or no exposure”

[42,59,67]

The present study also indirectly confirms the above

pattern from the increasing gradient of odds ratio and proportion of outcomes, observed
for different outcomes across these units. [Refer table (1 to 5)in the annexure 1] [Odds of
disease in mining and packing sections > Odds of disease in kilnfeed and packing
sections > Odds of disease in non- production sections]
[C] Completed years of work in industry
The completed years of work [25-30 years category and above 30 years category] was
significantly associated across few outcomes [Peak flow obstruction and chronic
morbidity of any form] in bivariate and also with chronic air –flow limitation [peak flow
metric obstruction] in final regression. This could be seen as cumulative effect[dose –
response] of dust exposure on lungs and partially due to effect of advanced age among
those workers who had completed more than 25 years of work in industry

[65]

Apart from primary exposure factors deliberated above; there are other factors that have
come significant in final regression model of various outcomes. Let us briefly examine
these factors and analyze as how they can contribute to the respiratory morbidities apart
from exposure elements mentioned above.

[79]

5.2.2 Substance use
[A] Tobacco use: The use of tobacco [smoking and smoking risk by pack years] was
associated with chronic bronchitis and airflow obstruction in bivariate analysis, but only
for chronic bronchitis in final regression model. The role of it being a confounder had
been squarely ruled out by regression analysis itself. The stratified analysis of chronic
bronchitis among smokers and non- smokers also yielded same results - exposure factors
being associated with chronic bronchitis, irrespective of the smoking status. This finding
was exactly in line with evidence from cement dust related literature, which mentioned
smoking as positive “effect modifier” for cement dust induced bronchitis and
carcinoma.

[58,60,71,75]

The key finding was the high prevalence of smokeless tobacco use

[38 per cent ] and the users of both forms of tobacco, both the groups had the higher odds
for chronic bronchitis and peak flow metric obstruction as well.
[B] Alcohol use: The use of alcohol and the same when quantified in terms of absolute
ethanol volume, were associated across four outcomes[except CRS] in bivariate analysis
and four outcomes in multivariate[except CRS]. There was ample evidence from biomedical

research of alcohol being a mediator in the pathway of “Alcoholic lung
[127-129]

disease”.

These include reduction of glutathione anti-oxidant levels in the lungs

and oxidative damage to the cells cause impaired ability of the lungs to remove fluid
,impaired alveolar immune response and reduced ability to recover from injury. These
cause increased likelihood of infections [pneumonia, ARDS] and reduced secretory
clearance from bronchi [exacerbations of bronchitis and asthma].

[128,130]

Very little operational research has been done to investigate the role of alcohol in lung
diseases.

[131]

However some cement industrial studies have found alcohol as a strong

coping mechanism for stress in dusty occupations and causing gastric ulcers and even
[80]

carcinoma. However the link with respiratory diseases in dusty settings had not been
[81]

investigated.

Our study has addressed the above gap and also corroborated the evidence from bio-,
medical research. It has also found a raising gradient of risk noted among mild to heavy
alcohol users for chronic asthma. This necessitates further exploration from prevention
and treatment aspects, as a small intervention can go a long way in reducing the dual
burdens of asthma and bronchitis.
5.2.3 Household indoor air quality
Indoor air quality is a factor that has been strongly linked to chronic respiratory
morbidities. There were study evidences implicating kerosene fuel, smoke from chulha
and biomass fuels associated with bronchitis and asthma.

[132]

The current study found that the use of kerosene fuel and chulha [which may use wood,
dried cow dung or coal as fuels- though these were not picked up by interview schedule]
as significant determinant in bivariate analysis for bronchitis, chronic morbidity of any
type and peak flow obstruction] and also in the final model of chronic airway limitation
[objectively measured by peak flow].However the caveat is that the study population was
exclusively male who may not have significant exposure to domestic indoor air pollution,
as they spend major portion of the day at industry and less likely to be exposed to cooking
fuels by nature of the gendered pattern of work at home.

[132,133]

But the possibility of

these indoor air pollutants playing a synergistic modifiers role can’t be ruled out, though
it may be trivial. Another explanation would be to place this factor in the wider gamut of
lower socio-economic status that will be discussed.

[81]

5.2.4 Socio-demographic factors
The secondary levels of education, the primary and below levels were associated with all
outcomes [except CRS] in bivariate analysis and also as determinants in final model for
bronchitis and asthma. A similar association was noted for lower income category. Rural
residence was associated with all outcomes except CRS. All these factors can be put
under the entity of “lower socio – economic” strata, though they were kept separate for
analysis purpose to know the exact contribution made by each. An Indian study
[134]

among the slum dwellers proves the “lower socio-economic status” associated with

bronchitis and asthma, the same augmented from data from various regions of globe.

[133]

An interesting finding was the lesser risk for bronchitis for those currently living with
spouses compared to the solitary males [unmarried, divorced, widower]. The probable
reason could be spousal support for quitting smoking which is major additive effect
modifier.
5.2.5 History of lung diseases
It was interesting to note that none of the respondents gave a history of lung diseases
before joining work except one and this assumes importance in the context of
occupational risk. Also the family history [genetic predisposition] which has been
implicated in adult hood lung diseases was not associated with any outcome even in
bivariate analysis as far as current study population was concerned.

[82]

5.3 Occupational safety and hygiene [OSH] factors associated with
morbidity
The most crucial element in any occupational health study is the role of modifiable
[94]

behavioral and hygiene related factors.

However this was the least explored in most
[6,8,9]

studies and was suggested as area for future research by them.

This study ventured to

fill in this gap and explored the knowledge, behavior and compliance with respect to
OSH at work place within the context of cement [dusty] occupation. [Tables 4.9 to 4.12
and 4.15- and 4.16]
5.3.1 Hygiene related behaviors
Hand washing prior to food and drinks was routinely practiced in regular or satisfactory
basis by all the laborers. However this could due to the cultural habit existing in the
region and may not strictly be an occupational hygiene measure as part of any training per
se. Majority [80 per cent] regularly changed clothes immediately after work or before
going home. However the most troubling aspect was that only slightly more than half of
the laborers had the regular habit of taking bath after work and daily washing of clothes
worn at work. Hand and face washing were the substitutes for bathing. The cloths were
washed once in a week or month. In this context it was significant to note that those with
non-washing of clothes [laundering] had the highest risk for all disease outcomes. Ideally
they are supposed to wear disposable aprons daily if such a thing was economically
feasible for management to provide them.
5.3.2 Safety related behaviors: Personal protective equipment
The wearing of boots was mandatory and was highly insisted upon and monitored. Other
than the wearing of boots, the compliance to the regular use of eye goggles, gloves and
[83]

facemask or respirator was poor for half of the laborers. This also gives a valuable
indication that with necessary organizational will and standards, compliance to PPE can
be satisfactorily achieved.
However an important point worth noting was that there were two factors that limited or
affected the compliance with regard to PPE according to the workers. [Table 4.12]
The most common reason cited was that they were “uncomfortable and unnecessary” and
the other was non-availability. It was noted during data collection, though not part of the
questionnaire, that many respondents indicated that they would not wear the PPE even if
they were available since they felt it was unnecessary and uncomfortable. This highlights
the need to explore the attitudes and the practices of the workers according to their own
perceptions (emic perspective) so that interventions can be made that are worker friendly
and implementable without resistance. Observationally during the study two other points
were also noticed and was thought worth reporting. Most of the workers used a cloth
similar to a towel as the mask and most said that there were too few masks that were
available for use in each section compared to the number of workers who needed it at a
time. Any future study in a similar situation should explore the infrastructural capacity
also in addition to worker’s attitude and knowledge.
5.3.3 Training
More than half of the workers [55 percent] had satisfactory level of overall training.
However when analyzed in detail [from interview schedule questions] it was seen that the
workers were trained well in the use of machineries and other logistics in their respective
sections of work and in comparison their training in personal protective equipment and
their confidence to use them were low.

[84]

5.3.4 Knowledge
The overall knowledge level for awareness regarding cement hazards, safety and first aid
measures was very low at 35 per cent. This conveys the fact that they are not kept abreast
of needed information from management’s point of view or the lack of involvement form
workers point of view. A strong reinforcing fact for above argument would be the very
poor awareness [seven per cent of workers] regarding existence of respiratory protection
program for dusty occupations. In developed nations it forms the basic right of every
worker in dusty occupations. [Source: OSHA and HSE]
5.3.5 Institutional health care provision:
As a part of respiratory protection program[as per OSHA in USA and other international
bodies like HSE in Britain], it becomes the duty of employer [public or private] to have
medical check-up or respiratory examination that includes clinical examination to full
range of Spiro metric tests once in three years at least. One fourth of the workers had no
such examination since joining job unless they acquired illness. The rest three fourth also
denied having any lung function tests apart from routine blood examination [sugar,
haemoglobin, urea, cholesterol] unless their medical conditions warranted a specialist
consultations [ with an ENT surgeon or a pulmonologist]

5.4 Strengths of the study
The large sample size and good response rate contributes to good statistical power and
also to make relevant analysis. Standard occupational safety and health indicators [such
as those adapted from NIOSH, USA] applicable for dusty occupations and cement
industry were studied. The perceived barriers identified and quantified. The spectrum of
common respiratory morbidity was analysed with validated tools. Peak flow meter and

[85]

chest expansion measurements were strong objective measures of morbidity. The study
used the wider Commission on social determinants of health [CSDH-WHO] conceptual
framework and focused on the proximal, intermediate and distal determinants. This
identified a wide range of factors like socio demographic, indoor air quality, personal
habits (alcohol and tobacco), other lung diseases and non-communicable diseases and
their inter linkage with the work related exposures.Since the study was undertaken by
principal investigator alone, there is lesser chance of variability in measurements and
responses. Sampling could be relevant to other such cement industries in similar contexts.

5.5 Limitations of the study
The study estimated association between occupational exposure (work hours, work place
and work years) and the respiratory morbidity. However causal linkages could not be
made as it was a cross sectional survey. The study may not be exactly representative of
industry workers since the mean age was slightly higher due to recruitment freeze and
administrative sanction to interview contract workers was not available. As interview
schedule was the primary data collection tool, which required recall of information,
regarding the exposure, illnesses and PPE usage; the possibility of recall bias exists.
Healthy worker bias could be another limitation since those who were severely ill could
have died or left the job or shifted to other sections. Personal dust level samplers -PDLS
could not be used for individual dust exposure measurement since it was not available and
costly. For the same reasons, chest x ray and spirometer in outcome measurements were
not used. Controlling for seasonal and other environmental interactions for causing the
respiratory morbidity could not be done.

[86]

5.6 Conclusion:
The prevalence of chronic respiratory morbidity among workers in the cement sector in
South India was significantly higher compared to the general population of the country
but lower in comparison to similar workers in other developing countries from Africa and
the Middle East. The morbidities could be associated to the occupational exposure among
workers in the manufacturing sections, who were directly exposed to the cement dust.
The duration of the job in the factory, the type of work section and the number of work
hours were the important risk factors.
Though study had its focus on respiratory morbidity, a significant proportion of the
workers had other chronic non communicable diseases including diabetes (37 per cent),
hypertension (40 per cent) and cardio-vascular diseases (14 per cent).The morbidities
were also higher among the users of tobacco and alcohol, which requires further
exploration to ascertain whether this was coping strategy for the nature of stress and
discomfort due to the dusty occupation.In addition socioeconomic inequalities in terms of
education, income, occupation, rural-urban divide affected the differentials in morbidity
among the workers.
The poor use or non-use of Personal Protective Equipment was another major risk factor
identified that was associated with the morbidity among workers. Non-availability of PPE
was mentioned by one third workers. Almost a quarter of the workers in the cement
factories had no form of medical check-up in the previous three years in the work site,
despite the presence of fully functional hospital in the campuses. These findings indicate
the existence of infrastructural gaps with weak occupational safety and hygiene standards
in such workplaces [dusty occupation].

[87]

5.7 Policy implications


The study conceptualized the exposure to cement dust along with other risk
determinants in a broader public health perspective, so that the points of
intervention at various levels could be identified [Figure 3 Pg 49]. The approach,
therefore to the current problem has to be multi-dimensional aimed at tackling all
levels of determinants of the adverse outcomes.



The technological fix in the form of engineering controls for dust reduction at
industry is a crucial intervention.[14] Behavior change, communication and
motivation [BCM] strategy to ensure workers compliance to personal protective
equipment are also tested and proven solutions

.[7,9]

The above two action plans can

yield drastic short term results of reduction in respiratory morbidity. The
occupational health surveillance tools including routine health checkups and lung
function assessment, proper health education, surveillance of workplace air
quality and personal dust exposure, management of illness and rehabilitation
would be an altruistic approach.

[135]

But this requires training of health

professionals, employers, workers and improving the infrastructure.


It was evident that laborers were inducted without full-fledged and satisfactory
training, and were unaware of hazards of exposure and their rights to safety and
health. Workers union also have active role in this regard and they need to be
targeted with information regarding the health outcomes of the hazards of dusty
occupations and occupational safety and health services as a workers right. Health
education should be “enabling than enforcing”.



At a broader level sustained efforts are necessary to address the macro-level
determinants of health such as education, improved socio economic conditions

[88]

and environment of the workers which are linked to the labor, industrial,
environment, health and social welfare policies of the state. In keeping with its
due role, the Government has the moral obligation to set guidelines and standards
to ensure worker safety and health in such hazardous industries. With a growing
economy and consequently growing cement industry in our country these issues
warrant urgent attention since it has impact on a large proportion of industrial
workers occupied in cement industry and related dusty occupations, whereas the
occupation safety and health concept is still in its infancy.

[89]

[94-96]
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ANNEXURES

Annexure 1
List of bivariate and multivariate tables for each of the respiratory morbidity
outcomes

Table 1: Bivariate analysis to identify significant predictors of chronic bronchitis
among independent variablesN = 391 [Total Numbers in each category] [n = numbers
in each sub category]

SL
No:

Variable

Prevalence of Chronic
Bronchitis
[n, %]

Unadjusted Odds
Ratio with 95% CI

P Value

Socio –Demographic characteristics
1

Age Group
Less than 50 years15[10.3]

2

3

4

5

[Reference]

50 to 55 years

21[13.5]

1.37[0.68-2.77]

0.383

Above 55 years

15[16.0]

1.66[0.77-3.58]

0.197

Urban

16[7.7]

[Reference]

Rural

35[18.6]

2.73[1.46-5.12]

Same District

47[13.0]

[Reference]

Other District

4[11.8]

0.89[0.30-2.64]

Graduate and above

7[9.9]

[Over all p value][0.034]
[Reference]

Higher secondary

9[7.0]

0.69[0.244-1.93]

0.474

Secondary

21[18.4]

2.07[0.82-5.14]

0.120

Primary and below

14[17.3]

1.91[0.72-5.04]

0.191

Single [Divorced/widow
or widower/unmarried]

15[19.7]

[Reference]

Married

36[11.3]

Residence**

0.001

Ethnicity

0.835

Education Level**

Current Marital Status**

0.048

[1]

0.52[0.27-1.00]

6

7

Income Category[Basic pay in rupees]
> 7500/month

12[9.0]

[Reference]

0.109

< 7500/month

39[14.9]

1.76[0.89-3.49]

Professional /Semiprofessional

4[6.2]

[Reference]

Clerical

1[1.7]

0.25[0.03-2.34]

0.23

Skilled

16[13.9]

2.42[0.77-7.59]

0.13

Unskilled/Semiskilled

30[19.2]

3.57[1.20-10.60]

0.000

Pucca

33[11.8]

[Reference]

Kutcha
/SemiKutcha
Cooking Fuel

18[15.7]

1.39[0.75-2.58]

LPG

28[10.5]

[Reference]

Kerosene

18[18.4]

1.91[1.00-3.64]

0.048

Smokeless & Smoke
Separate kitchen

5[16.1]

1.64[0.58-4.60]

0.352

Present

39[12.6]

[Reference]

Absent
Ventilation[kitchen]

12[14.1]

1.14[0.57-2.29]

Present

46[13.1]

[Reference]

5[11.4]

0.85[0.32-2.27]

Occupational Category**

Indoor Air Quality
8

House Type

0.298

9

10

0.708
11

0.745
Absent
Tobacco Use
12

Ever Smoker [Life time]**
No

14[5.8]

[Reference]
0.000

13

14

Yes
37[24.3]
Current Smoker [Last month]**

5.26[2.74-10.13]

No

22[7.2]

[Reference]

Yes

29[31.9]

5.99[3.23-11.13]

Tobacco Use [Any form]**
No use

14[7.8]

[2]

[Reference]

0.000

15

Smoke form

21[31.3]

5.38[2.54-11.40]

0.000

Smokeless form

8[6.4]

0.81[0.32-1.98]

0.638

Both

8[33.3]

5.89[2.14-16.16]

0.001

Smoking Risk [Pack years]**
Low [<10 years]

18[6.9]

[Reference]

Mild [10-20]

10[17.5]

2.88[1.25-6.64]

0.013

Moderate [20-40]

15[23.8]

4.24[2.00-8.98]

0.000

High [>40 years]

8[61.5]

21.69[6.43-73.14]

0.000

Alcohol use
16

17

18

19

20

Current User [Past one year]**
No

15[6.8]

[Reference]

Yes

36[20.7]

3.55[1.87-6.73]

0.000

Recent User [Last month]**
No

16[6.8]

[Reference]

Yes

35[21.7]

3.79[2.01-7.11]

Beer

4[26.7]

[Reference]

Wine

11[21.6]

0.76[0.20-2.84]

0.679

Brandy

12[26.1]

0.97[0.26-3.63]

0.965

Whisky

7[13.9]

0.44[0.10-1.96]

0.283

Rum
2[14.3]
Alcohol consumption [In years]

0.46[0.04-5.09]

0.525

<15 years

8[27.6]

[Reference]

15-25 years

23[19.2]

1.60[0.45-5.70]

0.468

>25 years

5[19.2]

0.99[0.34-2.92]

0.994

0.000

Alcohol type

Absolute ethanol by Volume
[ABV Category]**
No alcohol

16[7.8]

[Reference]

< 144 ml ethanol in last
month

14[27.5]

4.46[2.06-9.66]

[3]

0.000

144-774 ml

12[19.2]

2.21[1.22-6.46]

0.015

>774 ml

9[16.7]

2.36[0.97-5.75]

0.059

Past and Family history of Lung diseases
21

22

23

24

Family History of Lung diseases [Parents/siblings]**
Absent

44[15.4]

[Reference]

Present

7[6.4]

0.372[0.16-0.85]

0.016

Before 18 years [Lung diseases]
Absent

49[13.4]

[Reference]

Present

2[7.1]

0.50[0.12-2.17]

Absent

48[13.4]

[Reference]

Present

3[8.1]

0.57[0.17-1.93]

Absent

45[13.2]

[Reference]

Present

6[11.1]

0.82[0.33-2.03]

0.350

Tuberculosis

0.360

Pneumonia

0.671

Self-reported morbidities –Non communicable diseases
25

26

27

Hypertension
Absent

28[11.8]

[Reference]

Present

23[14.6]

1.29[0.71-2.33]

Absent

29[11.6]

[Reference]

Present

21[14.7]

1.32[0.72-2.41]

0.403

Diabetes

Cardio/Cerebro-Vascular
diseases
Absent
41[12.1]

[Reference]

Present

1.58[0.74-3.37]

0.369

0.233
10[17.9]

Job related variables [Indirect Exposure measure]
28

Completed years of service in cement industry
< 25 years

13[10.7]

[Reference]

25-30

16[11.1]

0.59[0.28-1.23]

[4]

0.161

29

> 30
22[16.9]
Total exposure Hours per Week [Past year]**

0.61[0.31-1.23]

< 36 hours

[Reference]

2[2.1]

0.167

0.000
30

> 36 hours
49[16.4]
Work section in Industry**

9.21[2.20-38.64]

Administrative/Manageri
al/Clerical/Technical/Ho
spital/Lab/Canteen/Other
s

5[4.0]

[Reference]

Kiln Feed/Pyro-process

13[11.6]

3.13[1.08-9.07]

0.036

Mining/Packing

33[20.8]

6.23[2.36-16.50]

0.000

**Variables significant at P value < 0.05. Significant P values are in bold font.

Table 2: Bivariate analysis to identify significant predictors of chronic asthma
among independent variables
N = 391 [Total Numbers in each category] [n = numbers in each sub category]

SL
No:

Variable

Prevalence of Chronic
Asthma
[n, %]

Unadjusted Odds
Ratio with 95% CI

P Value

Socio –Demographic characteristics
1

Age Group
Less than 50 years

2

20[13.7]

[Reference]

50 to 55 years

34[21.9]

1.77[0.97-3.24]

0.065

Above 55 years

16[17.0]

1.29[0.63-2.64]

0.482

Urban

17[8.2]

[Reference]

Rural

53[28.2]

4.39[2.43-7.91]

Same District

63[17.5]

[Reference]

Other District

7[20.6]

1.23[0.51-2.94]

Residence**

0.000

3

Ethnicity

0.647

[5]

4

5

6

7

Education Level**
Graduate and above

7[9.9]

[Reference]

Higher secondary

13[10.1]

1.03[0.39-2.70]

0.961

Secondary

15[13.2]

1.39[0.53-3.58]

0.502

Primary and below

35[43.2]

6.96[2.84-17.04]

0.000

Single [Divorced/widow or
widower/unmarried]

12[15.8]

[Reference]

Married

58[18.2]

Current Marital Status

0.624
1.18[0.60-2.33]

Income Category[Basic pay in rupees]**
> 7500/month

13[9.8]

[Reference]

< 7500/month

57[21.8]

2.57[1.34-4.88]

Occupational Category **

0.003

0.000

Professional /Semi-professional

5[7.8]

[Reference]

Clerical

7[11.7]

1.56[0.47-5.21]

0.471

Skilled

13[11.3]

1.50[0.51-4.43]

0.459

Unskilled/Semiskilled

45[28.8]

4.78[1.80-12.70]

0.002

Pucca

47[16.8]

[Reference]

Kutcha
/SemiKutcha
Cooking Fuel

23[20.0]

1.23[0.71-2.16]

LPG

40[15.0]

[Reference]

Kerosene

25[25.5]

0.92[0.33-2.54]

0.873

Smokeless & Smoke
Separate kitchen

5[16.1]

1.78[0.62-5.14]

0.286

Present

51[16.5]

[Reference]

Absent
Ventilation[kitchen]

19[22.4]

1.46[0.81-2.64]

Present

60[17.1]

[Reference]

Indoor Air Quality
8

House Type

0.447

9

10

0.207
11

0.356

[6]

Absent
Tobacco Use
12

10[22.7]

1.43[0.67-3.04]

47[19.3]

[Reference]

Ever Smoker [Life time]

No

0.286

13

Yes
Current Smoker [Last month]

23[15.1]

0.74[0.43-1.28]

No

58[19.1]

[Reference]

Yes

12[13.2]

0.64[0.33-1.26]

No use

34[19.0]

[Reference]

Smoke form

7[10.4]

0.50[0.21-1.18]

0.115

Smokeless form

24[19.2]

1.01[0.57-1.81]

0.964

Both

5[20.8]

1.12[0.39-3.22]

0.830

Low [<10 years]

50[19.1]

[Reference]

Mild [10-20]

9[15.8]

0.79[0.37-1.73]

0.562

Moderate [20-40]

10[15.9]

0.80[0.38-1.68]

0.556

High [>40 years]

1[7.7]

0.35[0.05-2.78]

0.323

No

25[11.4]

[Reference]

Yes

45[25.9]

2.71[1.58-4.63]

No

27[11.5]

[Reference]

Yes

43[26.7]

2.79[1.64-4.76]

Beer

5[33.3]

[Reference]

Wine

10[19.6]

3.00[0.28-32.21]

0.364

Brandy

14[30.4]

1.46[0.16-13.57]

0.738

0.197

14

15

Tobacco Use [Any form]

Smoking Risk [Pack years]

Alcohol use
16

17

Current User [Past one year]**

0.000

Recent User [Last month]**

0.000

18

Alcohol type

[7]

Whisky

19

20

11[30.6]

2.63[0.29-23.89]

0.392

1[14.3]
Rum
Alcohol consumption [In years]

2.64[0.28-24.62]

0.394

<15 years

7[24.1]

[Reference]

15-25 years

31[25.8]

1.10[0.43-2.81]

0.851

>25 years

7[26.9]

1.16[0.34-3.90]

0.813

No alcohol

27[11.9]

[Reference]

< 144 ml ethanol in last month

8[13.7]

1.17[0.48-2.85]

0.723

144-774 ml

14[25.0]

2.46[1.18-5.14]

0.017

>774 ml

21[43.8]

5.74[2.88-11.44]

0.000

Absent

52[18.2]

[Reference]

Present

18[16.4]

0.88[0.49-1.58]

Absent

67[18.3]

[Reference]

Present

3[10.7]

0.54[0.15-1.83]

Absent

66[18.4]

[Reference]

Present

4[10.8]

0.54[0.18-1.57]

Absent

57[16.7]

[Reference]

Present

13[24.1]

1.58[0.79-3.14]

Absolute ethanol by Volume
[ABV Category]**

Past and Family history of Lung diseases
21

Family History of Lung diseases

0.661

22

Before 18 years [Lung diseases]

0.314

23

Tuberculosis

0.248

24

Pneumonia

0.188
Self-reported morbidities –Non communicable diseases
25

Hypertension
Absent

42[17.6]

[Reference]
0.962

Present

28[17.8]

[8]

1.02[0.60-1.72]

26

Diabetes
Absent

38[15.1]

[Reference]

Present

32[22.4]

1.62[0.95-2.72]

Cardio/Cerebro-Vascular
diseases
Absent

59[17.4]

[Reference]

0.070

27

0.684
Present

11[19.6]

1.16[0.57-2.38]

Job related variables [Indirect Exposure measure]
28

Completed years of service in cement industry **

0.036

< 25 years

14[11.6]

[Reference]

25-30

34[23.6]

0.64[0.31-1.32]

0.229

> 30
22[16.9]
Total exposure Hours per Week [Past year]**

1.52[0.83-2.76]

0.172

< 36 hours

7[7.3]

[Reference]

> 36 hours
Work section in Industry**

63[21.1]

3.39[1.50-7.69]

Administrative/Managerial/Cler
ical/Technical/Hospital/Lab/Can
teen/Others

12[9.7]

[Reference]

Kiln Feed/Pyro-process

16[14.3]

1.56[0.71-3.45]

0.277

Mining/Packing
42[26.4]
3.35[1.68-6.69]
**Variables significant at P value < 0.05. Significant P values are in bold font.

0.001

29

0.002
30

Table 3: Bivariate analysis to identify significant predictors of chronic rhinosinusitis among independent variablesN = 391 [Total Numbers in each category] [n =
numbers in each sub category]

SL
No:

Variable

Prevalence of
Chronic rhinosinusitis
[n, %]

Unadjusted Odds
Ratio with 95% CI

P Value

Socio –Demographic characteristics
1

Age Group
Less than 50 years

34[23.3]

[Reference]

50 to 55 years

40[25.8]

1.15[0.68-1.94]

0.612

Above 55 years

20[21.3]

0.89[0.48-1.66]

0.716

[9]

2

Residence**
Urban

41[19.8]

[Reference]

Rural

53[28.2]

1.59[0.99-2.54]

Same District

82[22.7]

[Reference]

Other District

12[35.3]

1.86[0.88-3.91]

Graduate and above

19[26.8]

[Reference]

Higher secondary

25[19.4]

0.66[0.33-1.30]

0.230

Secondary

27[23.7]

0.85[0.43-1.68]

0.638

Primary and below

23[28.7]

1.09[0.53-2.22]

0.822

Single [Divorced/widow or
widower/unmarried]

15[19.7]

[Reference]

Married

79[24.8]

0.051

3

Ethnicity

0.100

4

5

6

7

Education Level

Current Marital Status

0.355
1.34[0.72-2.49]

Income Category[Basic pay in rupees]
> 7500/month

26[19.5]

[Reference]

< 7500/month

68[26.0]

1.44[0.87-2.40]

Occupational Category **

0.158

0.047

Professional /Semiprofessional

16[25.0]

[Reference]

Clerical

7[11.7]

0.40[0.15-1.05]

0.061

Skilled

25[21.7]

0.83[0.41-1.71]

0.502

Unskilled/Semiskilled

46[29.5]

1.26[0.65-2.43]

0.500

Pucca

66[23.6]

[Reference]

Kutcha
/SemiKutcha
Cooking Fuel

28[24.3]

1.04[0.63-1.73]

LPG

61[22.9]

[Reference]

Indoor Air Quality
8

House Type

0.869

9

[10]

10

Kerosene

23[23.5]

1.03[0.60-1.78]

0.913

Smokeless & Smoke chulha
Separate kitchen

10[32.3]

1.60[0.72-3.58]

0.253

Present

76[24.5]

[Reference]

Absent
Ventilation[kitchen]

18[21.2]

0.83[0.46-1.48]

Present

86[24.5]

[Reference]

Absent

8[18.2]

0.69[0.31-1.53]

57[23.5]

[Reference]

37[24.3]

1.05[0.65-1.69]

0.522
11

0.353

Tobacco Use
12

Ever Smoker [Life time]

No

0.841

13

Yes
Current Smoker [Last month]
No

73[24.0]

[Reference]

Yes

21[23.1]

0.94[0.55-1.65]

No use

40[22.3]

[Reference]

Smoke form

15[22.4]

1.00[0.51-1.97]

0.99

Smokeless form

33[26.4]

1.25[0.73-2.12]

0.42

Both

6[25]

1.16[0.43-3.11]

0.77

Low [<10 years]

60[22.9]

[Reference]

Mild [10-20]

14[24.6]

1.10[0.56-2.14]

0.78

Moderate [20-40]

16[25.4]

1.15[0.61-2.17]

0.67

High [>40 years]

4[30.8]

1.50[0.45-5.03]

0.52

No

47[21.4]

[Reference]

Yes

47[27.0]

1.35[0.85-2.16]

0.854

14

15

Tobacco Use [Any form]

Smoking Risk [Pack years]

Alcohol use
16

Current User [Past one year]

[11]

0.200

17

Recent User [Last month]
No

49[20.9]

[Reference]

Yes

45[28.0]

1.47[0.92-2.34]

Beer

6[40.0]

[Reference]

Wine

16[29.4]

0.63[0.19-2.06]

0.441

Brandy

15[30.4]

0.66[0.20-2.20]

0.495

Whisky

8[19.4]

0.36[0.10-1.36]

0.132

Rum
0[0]
Alcohol consumption [In years]

0

0.99

<15 years

9[31.0]

[Reference]

15-25 years

33[27.5]

0.84[0.34-2.04]

0.70

>25 years

6[23.1]

0.67[0.20-2.22]

0.51

No alcohol

52[21.4]

[Reference]

< 144 ml ethanol in last
month
144-774 ml

14[27.5]

1.39[0.70-2.76]

0.348

15[28.8]

1.49[0.76-2.92]

0.247

>774 ml

13[27.1]

1.36[0.67-2.77]

0.389

0.108

18

19

20

Alcohol type

Absolute ethanol by Volume
[ABV Category]

Past and Family history of Lung diseases
21

Family History of Lung diseases
Absent

74[26.0]

[Reference]

Present

20[18.2]

0.63[0.37-1.10]

0.103

22

Before 18 years [Lung diseases]
Absent

67[18.3]

[Reference]

Present

3[10.7]

0.54[0.15-1.83]

Absent

86[24.0]

[Reference]

Present

8[21.6]

0.87[0.38-1.98]

0.314

23

Tuberculosis

0.744

[12]

24

Pneumonia
Absent

79[23.2]

[Reference]

Present

15[27.8]

1.28[0.67-2.44]

0.460
Self-reported morbidities –Non communicable diseases
25

Hypertension
Absent

63[26.5]

[Reference]
0.125

Present
26

31[19.7]

0.68[0.42-1.11]

Absent

56[22.3]

[Reference]

Present

38[26.6]

1.26[0.78-2.03]

Cardio/Cerebro-Vascular
diseases
Absent

83[24.5]

[Reference]

Present

11[19.6]

0.75[0.37-1.52]

Diabetes

0.340

27

0.431

Job related variables [Indirect Exposure measure]
28

29

Completed years of service in cement industry
< 25 years

28[23.1]

[Reference]

25-30

31[21.5]

0.91[0.51-1.63]

0.75

> 30
35[37.2]
Total exposure Hours per Week [Past year]**

1.22[0.69-2.17]

0.49

< 36 hours

16[16.7]

[Reference]

> 36 hours
Work section in Industry

78[26.1]

1.78[0.98-3.20]

Administrative/Managerial/
Clerical/Technical/Hospital/
Lab/Canteen/Others

23[18.5]

[Reference]

Kiln Feed/Pyro-process

24[21.4]

1.20[0.63-2.27]

0.580

Mining/Packing

47[29.6]

1.84[1.05-3.25]

0.034

0.059
30

**Variables significant at P value < 0.05. Significant P values are in bold font.

[13]

Table 4: Bivariate analysis to identify significant predictors of peak flow meter
[obstructive pattern] among the independent variablesN = 391 [Total Numbers in
each category] [n = numbers in each sub category]

SL
No:

Variable

Prevalence of Peak flow
obstruction
[n, %]

Unadjusted Odds
Ratio with 95% CI

P Value

Socio –Demographic characteristics

1

Age Group**

2

3

4

5

6

Less than 50 years

49[33.6]

[Reference]

50 to 55 years

81[52.3]

2.17[1.36-3.45]

0.001

Above 55 years

49[52.1]

2.16[1.27-3.66]

0.005

Urban

64[30.9]

[Reference]

Rural

115[61.2]

3.52[2.32-5.34]

0.000

Same District

157[43.5]

[Reference]

0.018

Other District

22[64.7]

2.38[1.14-4.96]

Graduate and above

22[31.0]

[Reference]

Higher secondary

45[34.9]

1.19[0.64-2.22]

0.576

Secondary

53[46.5]

1.94[1.04-3.60]

0.038

Primary and below

59[72.8]

5.98[2.97-12.05]

0.000

Single [Divorced/widow or
widower/unmarried]

36[47.4]

[Reference]

Married

143[44.8]

0.90[0.55-1.49]

Residence**

Ethnicity**

Education Level**

Current Marital Status

0.689

Income Category[Basic pay in rupees]**
> 7500/month

47[35.3]

[Reference]

< 7500/month

132[50.4]

1.86[1.21-2.86]

0.005

[14]

7

Occupational Category**
Professional /Semiprofessional

17[26.6]

[Reference]

Clerical

25[41.7]

1.98[0.93-4.21]

0.078

Skilled

35[30.4]

1.21[0.61-2.39]

0.585

Unskilled/Semiskilled

102[65.4]

5.22[2.74-9.96]

0.000

Pucca

120[42.9]

[Reference]

Kutcha
/SemiKutcha
Cooking Fuel**

59[51.3]

1.41[0.91-2.17]

LPG

104[39.1]

[Reference]

Kerosene

60[61.2]

2.46[1.53-3.96]

0.000

Smokeless & Smoke
Separate kitchen**

15[48.4]

1.46[0.69-3.08]

0.320

Present

131[42.3]

[Reference]

Absent
Ventilation[kitchen]

48[56.5]

1.77[1.09-2.88]

Present

156[44.4]

[Reference]

23[52.3]

1.37[0.73-2.57]

102[42.0]

[Reference]

Indoor Air Quality
8

House Type

0.125

9

10

0.020
11

0.325
Absent
Tobacco Use
12

Ever Smoker [Life time]

No

0.092
13

Yes
77[50.7]
Current Smoker [Last month]**

1.42[0.94-2.13]

No

127[41.8]

[Reference]

Yes

52[57.1]

1.86[1.16-2.98]

No use

76[42.5]

[Reference]

Smoke form

38[56.7]

1.78[1.00-3.13]

0.010

14

Tobacco Use [Any form]**

[15]

0.047

15

Smokeless form

51[40.8]

0.93[0.59-1.49]

0.773

Both

14[58.3]

1.90[0.80-4.50]

0.146

Low [<10 years]

112[42.7]

[Reference]

Mild [10-20]

24[42.1]

0.97[0.55-1.74]

0.929

Moderate [20-40]

32[50.8]

1.38[0.80-2.40]

0.249

High [>40 years]

11[84.6]

7.37[1.60-33.90]

0.010

Smoking Risk [Pack years]**

Alcohol use
16

17

Current User [Past one year]**
No

76[34.7]

[Reference]

Yes

102[58.6]

2.67[1.77-4.02]

No

79[33.8]

[Reference]

Yes

100[62.1]

3.22[2.12-4.89]

Beer

10[66.7]

[Reference]

Wine

28[54.9]

0.61[0.18-2.04]

0.420

Brandy

33[71.7]

1.27[0.36-4.43]

0.709

Whisky

21[58.3]

0.70[0.20-2.47]

0.579

Rum
2[28.6]
Alcohol consumption [In years]

0.20[0.03-1.42]

0.108

<15 years

16[55.2]

[Reference]

15-25 years

68[56.7]

1.06[0.47-2.40]

0.884

>25 years

18[69.2]

1.83[0.60-5.54]

0.286

0.000

Recent User [Last month]**

0.000

18

19

20

Alcohol type

Absolute ethanol by Volume
[ABV Category]**
No alcohol
79[35.8]

[Reference]

< 144 ml ethanol in last
month
144-774 ml

30[52.9]

2.02[1.10-3.71]

0.024

34[59.6]

2.65[1.43-4.89]

0.002

>774 ml

36[70.8]

4.36[2.22-8.56]

0.000

[16]

Past and Family history of Lung diseases
21

22

Family History of Lung diseases
Absent

132[46.3]

[Reference]

Present

47[42.7]

0.86[0.56-1.35]

0.521

Before 18 years [Lung diseases]
Absent

168[45.8]

[Reference]

Present

11[39.3]

0.77[0.35-1.68]

Absent

165[46.1]

[Reference]

Present

14[37.8]

0.71[0.36-1.43]

Absent

152[44.6]

[Reference]

Present

27[50.0]

1.24[0.70-2.21]

0.560

23

Tuberculosis

0.337

24

Pneumonia

0.457
Self-reported morbidities –Non communicable diseases
25

Hypertension
Absent

105[44.1]

[Reference]
0.556

Present
26

74[47.1]

1.12[0.75-1.69]

Absent

102[40.6]

[Reference]

Present

76[53.1]

1.66[1.10-2.51]

Cardio/Cerebro-Vascular
diseases
Absent

149[44]

[Reference]

Present

30[53.6]

1.47[0.83-2.60]

Diabetes**

0.016

27

0.180

Job related variables [Indirect Exposure measure]
28

29

Completed years of service in cement industry**
< 25 years

36[29.8]

[Reference]

25-30

78[54.2]

2.79[1.68-4.64]

0.000

2.36[1.40-3.97]

0.001

> 30
65[50.0]
Total exposure Hours per Week [Past year]**

[17]

< 36 hours

26[27.1]

[Reference]

> 36 hours
Work section in Industry**

153[51.2]

2.82[1.70-4.67]

Administrative/Managerial/
Clerical/Technical/Hospital/
Lab/Canteen/Others

42[33.9]

[Reference]

Kiln Feed/Pyro-process

56[50.0]

1.95[1.16-3.30]

0.012

Mining/Packing

81[50.9]

2.03[1.25-3.29]

0.004

0.000
30

**Variables significant at P value < 0.05. Significant P values are in bold font.

Table 5: Bivariate analysis to identify significant predictors of chronic morbidity in
any form among the independent variables.N = 391 [Total Numbers in each category]
[n = numbers in each sub category]

SL
No:

Predictor Variable

Prevalence of any form
of Chronic Morbidity
[n, %]

Unadjusted Odds Ratio
with 95% CI

P Value

Socio –Demographic characteristics

1

Age Group**

2

3

4

Less than 50 years

70[47.9] [Reference]

50 to 55 years

92[59.4]

1.59[1.00-2.50]

0.048

Above 55 years

53[56.4]

1.40[0.83-2.36]

0.202

Urban

86[41.5]

[Reference]

Rural

129[68.6]

3.08[2.03-4.65]

Same District

193[53.5]

[Reference]

Other District

22[64.7]

1.60[0.77-3.32]

Graduate and above

27[38.0]

[Reference]

Higher secondary

58[45.0]

1.33[0.74-2.41]

0.343

Secondary

67[58.8]

2.32[1.27-4.26]

0.007

Residence**

0.000

Ethnicity

0.208

Education Level**

[18]

Primary and below
5

6

63[77.8]

5.70[2.80-11.60]

Single [Divorced/widow or
widower/unmarried]

43[56.6]

[Reference]

Married

172[53.9]

0.69[0.40-1.19]

0.000

Current Marital Status

0.178

Income Category[Basic pay in rupees]**
> 7500/month

59[44.4]

[Reference]

< 7500/month

156[59.5]

1.85[1.21-2.81]

Professional /Semiprofessional

24[37.5]

[Reference]

Clerical

27[45.0]

1.36[0.67-2.79]

0.397

Skilled

50[43.5]

1.28[0.69-2.40]

0.437

Unskilled/Semiskilled

114[73.1]

4.52[2.44-8.39]

0.000

Pucca

143[51.1]

[Reference]

Kutcha
/SemiKutcha
Cooking Fuel**

72[62.6]

1.60[1.03-2.50]

LPG

129[48.5]

[Reference]

Kerosene

66[67.3]

2.19[1.35-3.56]

0.002

Smokeless & Smoke
Separate kitchen

20[64.5]

1.93[0.89-4.19]

0.096

Present

162[52.3]

[Reference]

Absent
Ventilation[kitchen]

53[62.4]

1.51[0.92-2.48]

Present

188[53.6]

[Reference]

Absent
Tobacco Use

27[61.4]

1.37[0.72-2.61]

No

126[51.9]

[Reference]

Yes

89[58.6]

1.31[0.87-1.98]

0.004

7

Occupational Category

Indoor Air Quality
8

9

10

House Type**

0.036

0.098
11

0.327

12

Ever Smoker [Life time]

0.193

[19]

13

Current Smoker [Last month]
No

156[52.3]

[Reference]

Yes

56[61.5]

1.46[0.90-2.36]

No use

93[52.0]

[Reference]

Smoke form

41[61.2]

1.46[0.82-2.58]

0.196

Smokeless form

66[52.8]

1.03[0.66-1.64]

0.885

Both

15[62.5]

1.54[0.64-3.70]

0.334

Low [<10 years]

137[52.3]

[Reference]

Mild [10-20]

31[54.4]

1.09[0.61-1.93]

0.774

Moderate [20-40]

36[57.1]

1.22[0.70-2.12]

0.489

High [>40 years]

11[84.6]

5.02[1.09-23.08]

0.038

0.121

14

15

Tobacco Use [Any form]

Smoking Risk [Pack years]

Alcohol use
16

17

18

19

Current User [Past one year]**
No

100[45.7]

[Reference]

Yes

115[65.5]

2.26[1.50-3.41]

No

106[45.3]

[Reference]

Yes

109[67.7]

2.53[1.67-3.85]

Beer

11[73.3]

[Reference]

Wine

33[64.7]

0.67[0.19-2.40]

0.535

Brandy

34[73.9]

1.03[0.28-3.86]

0.965

Whisky

23[63.9]

0.64[0.17-2.44]

0.516

Rum
2[28.6]
Alcohol consumption [In years]

0.15[0.02-1.07]

0.059

<15 years

19[65.5]

[Reference]

15-25 years

77[64.2]

0.94[0.40-2.21]

0.000

Recent User [Last month]**

0.000

Alchohol type

[20]

0.89

>25 years
20

19[73.1]

1.43[0.45-4.54]

0.55

No alchohol

114[46.9]

[Reference]

< 144 ml ethanol in last
month
144-774 ml

32[62.7]

1.91[1.02-33.55]

0.042

34[65.4]

2.14[1.15-3.99]

0.017

>774 ml

35[72.9]

3.05[1.54-6.04]

0.001

Absolute ethanol by Volume
[ABV Category]**

Past and Family history of Lung diseases
21

Family History of Lung diseases
Absent

159[55.8]

[Reference]

Present

56[50.9]

0.75[0.48-1.18]

0.383

22

Before 18 years [Lung diseases]
Absent

201[55.1]

[Reference]

Present

14[46.2]

0.38[0.32-1.55]

Absent

198[55.3]

[Reference]

Present

17[45.9]

0.69[0.35-1.35]

Absent

183[53.7]

[Reference]

Present

32[59.3]

1.26[0.70-2.25]

0.778

23

Tuberculosis

0.276

24

Pneumonia

0.443
Self-reported morbidities –Non communicable diseases
25

Hypertension
Absent

126[52.9]

[Reference]

Present

89[56.7]

1.20[0.79-1.83]

Absent

129[51.4]

[Reference]

Present

85[59.4]

1.38[0.92-2.10]

Cardio/Cerebro-Vascular
Diseases
Absent

180[53.1]

[Reference]

Present

35[62.5]

1.47[0.82-2.63]

0.464

26

Diabetes

0.123

27

0.191

[21]

Job related variables [Indirect Exposure measure]
28

29

Completed years of service in cement industry**
< 25 years

54[44.6]

[Reference]

25-30

87[60.4]

1.89[1.16-3.09]

0.011

> 30
74[56.9]
Total exposure Hours per Week [Past year]**

1.64[1.00-2.70]

0.052

< 36 hours

36[37.5]

[Reference]

> 36 hours
Work section in Industry**

179[59.9]

2.49[1.55-3.99]

Administrative/Managerial/Cl
erical/Technical/Hospital/Lab
/Canteen/Others

51[41.1]

[Reference]

Kiln Feed/Pyro-process

66[58.9]

2.05[1.22-3.45]

0.007

Mining/Packing

98[61.6]

2.30[1.42-3.72]

0.001

0.038
30

**Variables significant at P value < 0.05. Significant P values are in bold font.

Table 6: Results of multiple logistic regression analysis for chronic bronchitis and
bivariate significant independent variables – Final model

Variables

Adjusted odds
ratio [OR]

95% CI of Adjusted OR
Lower

Upper

Section in Industry
Administrative/Others [R]

P value

0.007
1

Kiln Feed/Pyro-process

3.26

0.81

13.01

0.094

Mining/Packing

7.05

1.92

25.89

0.003

3.82

105.34

0.000

Total exposure Hours per Week
< 36 Hours [R]
>36 hours

1
20.05

Absolute ethanol consumption by
volume category [Last month]
Non users [R]

0.070
1

[22]

< 144 ml

0.75

0.12

4.83

0.761

144-774 ml

0.31

0.05

1.97

0.212

>774 ml

0.16

0.02

1.12

0.065

1.58

53.74

0.013

Recent alcohol use
Non users [R]
Users

1
9.22

Tobacco use [Any form]
No use[R]

0.000
1

Smoke form

7.93

3.04

20.68

0.000

Smokeless form

0.45

0.16

1.29

0.136

Both forms

2.89

0.78

10.72

0.110

Education category

0.088

Graduate and above [R]
Higher secondary

1
0.42

0.12

1.44

0.167

Secondary

0.66

0.19

2.27

0.511

Primary and below

0.23

0.06

0.89

0.033

1.76

9.63

0.001

0.07

0.42

0.001

Residence
Urban [R]
Rural

1
4.12

Current Marital status
Single status[R]
Living with Spouse

1
0.17

[R] is reference category
Nagelkerke R Square – 0 .431 [ for above model]

[23]

Table 7: Results of multiple logistic regression analysis for chronic asthma and
bivariate significant independent variables – Final model

Adjusted odds
ratio [OR]

Variables

95% CI of Adjusted OR
Lower

P value

Upper

1 Section in Industry

0.027

Administrative/Others [R]

1

Kiln Feed/Pyro-process

0.40

0.13

1.23

0.111

Mining/Packing

1.11

0.42

2.95

0.83

1.15

7.13

0.024

2 Total exposure Hours per Week
< 36 Hours [R]

1

>36 hours

2.86

3 Absolute ethanol consumption
by volume category [Last month]
Non users [R]

0.001
1

< 144 ml

0.63

0.23

1.74

0.373

144-774 ml

1.68

0.74

3.84

0.216

>774 ml

4.45

1.99

9.92

0.000

4 Education category

0.000

Graduate and above [R]
Higher secondary

1
0.88

0.31

2.53

0.807

Secondary

1.13

0.34

3.70

0.846

Primary and below

5.63

1.68

18.88

0.005

1.45

5.37

0.002

5 Residence
Urban [R]

1

Rural

2.79

[R] is reference category
Nagelkerke R Square – 0 .325 [ for above model]

[24]

Table 8: Results of multiple logistic regression analysis for chronic rhino-sinusitis
and bivariate significant independent variables – Final model

Variables

Adjusted odds
ratio [OR]

95% CI of Adjusted OR
Lower

P value

Upper

Occupation category
Professional/semiprofessional [R]

0.028
1

Clerical

0.33

0.14

0.78

0.011

Skilled

0.70

0.41

1.20

0.20

--

--

--

--

Unskilled/semiskilled
[R] is reference category

Nagelkerke R Square – 0 .031 [ for above model]

Table 9: Results of multiple logistic regression analysis for peak flow meter
obstructive pattern and bivariate significant independent variables – Final model

Variables

Adjusted odds
ratio [OR]

95% CI of Adjusted OR
Lower

Upper

Section in Industry
Administrative/Others [R]

P value

0.075
1

Kiln Feed/Pyro-process

2.24

0.97

5.14

0.058

Mining/Packing

2.54

1.13

5.69

0.024

1.66

5.90

0.000

Total exposure Hours per Week
< 36 Hours [R]
>36 hours

1
3.13

Completed years of service

0.077

< 25 years [R]

1

25 – 30 years

2.41

1.11

5.23

0.025

> 30 years

1.90

0.77

4.66

0.163

Occupation category
Professional/semiprofessional [R]

1

Clerical

1.21

0.82

4.19

0.068

Skilled

1.33

0.56

3.20

0.519

Unskilled/semiskilled

5.93

2.16

10.55

0.000

[25]

Age groups

0.504

Less than 50 years
50-55 years

1
1.17

0.56

2.45

0.678

Above 55 years

1.64

0.67

4.04

0.280

1.60

4.15

0.000

Residence
Urban [R]

1

Rural

2.58

Cooking fuel

0.061

LPG [R]

1

Kerosene

2.01

1.13

3.60

0.018

Smokeless and smoke chulha’s

1.40

0.55

3.61

0.478

1.77

4.67

0.000

Recent alcohol use
Non user [R]

1

User

2.87

[R] is reference category
Nagelkerke R Square – 0 .352 [ for above model]

Table 10: Results of multiple logistic regression analysis for chronic morbidity of
any form and bivariate significant independent variables – Final model

Variables

Adjusted odds
ratio [OR]

95% CI of Adjusted OR
Lower

P value

Upper

Occupation category

0.000

Professional/semi-professional
[R]
Clerical

1.26

0.59

2.72

0.544

Skilled

0.32

0.18

0.54

0.000

Unskilled/semiskilled

4.45

2.31

7.39

0.000

3.06

1.49

6.28

0.002

3.70

1.82

7.51

0.000

1.10

3.16

0.021

Section in Industry
Administrative/
Others [R]
Kiln Feed/
Pyro-process
Mining/Packing
Total work hours per week
< 36 Hours [R]
>36 hours

1

1

1
1.86

Residence
Urban [R]

1

[26]

Rural

2.43

1.56

3.81

0.000

1.35

3.39

0.001

Recent alcohol use
Non user [R]

1

User

2.14

[R] is reference category
Nagelkerke R Square – 0 .263 [ for above model]

Table11 Bivariate analysis to identify significant predictors of chronic asthma
among OSH determinants[N =271]
SL
No:

Variable

1

Prevalence of
Chronic Asthma

Unadjusted Odds
Ratio with 95% CI

P Value

Gloves
Regular use
Non-Regular
2

6[4.1]

[Reference]

52[41.9]

16.97[6.96-41.39]

Regular use

58[21.4]

[Reference]

Non-Regular

---

---

Regular use

7[5.2]

[Reference]

Non-Regular

51[37.2]

10.76[4.66-24.82]

Regular use

10[7.9]

[Reference]

Non-Regular

48[33.1]

5.74[2.76-11.94]

Regular use

6[3.8]

[Reference]

Non-Regular

52[46.4]

22.10[9.02-54.15]

Regular use

58[21.4]

[Reference]

Non-Regular

---

---

Change of Cloth
[Post work]
Regular use

43[19.0]

[Reference]

0.000

Boots

---

3

4

5

6

Facemask/Respirator

0.000

Eye Goggle

0.000

Bath[Post work]

0.000

Hand/Face wash

---

7

[27]

0.033
Non-Regular
8

15[33.3]

2.13[1.05-4.30]

4[2.6]

[Reference]

Laundry
Regular use

0.000
Non-Regular
9

54[46.2]

32.14[11.16-92.53]

Satisfactory

5[5.2]

[Reference]

Poor
Training level

53[30.3]

7.91[3.01-20.57]

Satisfactory

10[6.8]

[Reference]

Poor
RPP Awareness

48[38.4]

8.48[4.06-17.71]

Satisfactory

0

[Reference]

Poor
Medical Check Up

58[23.0]

---

Regular use

29[14.1]

[Reference]

Non-Regular

29[44.6]

4.91[2.63-9.21]

Knowledge level

0.000
10

0.000
11

--12

0.000

Table 12 Bivariate analysis to identify significant predictors of chronic bronchitis
among OSH determinants[N =271]
SL
No:

Variable

1

Prevalence of Chronic
bronchitis

Unadjusted Odds
Ratio with 95% CI

P Value

Gloves
Regular use
Non-Regular
2

9[6.1]

[Reference]

37[29.8]

6.52[3.00-14.17]

Regular use

46[17.0]

[Reference]

Non-Regular

0

--

Regular use

3[2.2]

[Reference]

Non-Regular

43[31.4]

19.97[6.02-66.32]

0.000

Boots

---

3

Facemask/Respirator

[28]

0.000

4

5

6

Eye Goggle
Regular use

10[7.9]

[Reference]

Non-Regular

36[24.8]

3.83[1.81-8.09]

Regular use

5[3.1]

[Reference]

Non-Regular

41[36.6]

17.79[6.74-46.92]

Regular use

46[17.0]

[Reference]

Non-Regular

0

---

Change of Cloth
[Post work]
Regular use

32[14.2]

[Reference]

Non-Regular

14[31.1]

2.74[1.32-5.70]

Regular use

3[1.9]

[Reference]

Non-Regular

43[36.8]

29.24[8.78-97.40]

Satisfactory

0

[Reference]

Poor
Training level

46[26.3]

---

Satisfactory

5[3.4]

[Reference]

Poor
RPP Awareness

41[32.8]

13.76[5.23-36.20]

Satisfactory

0

[Reference]

Poor
Medical Check Up

46[18.3]

---

Regular use

21[10.2]

[Reference]

Non-Regular

25[38.5]

5.51[2.81-10.80]

0.000

Bath[Post work]

0.000

Hand/Face wash

---

7

8

0.006

Laundry

0.000

9

Knowledge level

--10

0.000
11

--12
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0.000

Table 13Bivariate analysis to identify significant predictors of chronic rhino
sinusitis among the OSH determinants[N =271]
SL
No:

1

Variable

Prevalence of chronic
rhino sinusitis
[n,%]

Unadjusted Odds Ratio
with 95% CI

P Value

Gloves
Regular use
Non-Regular
2

3

27[18.4]

[Reference]

44[35.5]

2.44[1.40-4.26]

Regular use

71[26.2]

[Reference]

Non-Regular

---

---

Regular use

23[17.2]

[Reference]

Non-Regular

48[35.0]

2.60[1.47-4.60]

Regular use

26[20.6]

[Reference]

Non-Regular

45[31.0]

1.73[0.99-3.02]

Regular use

31[19.5]

[Reference]

Non-Regular

40[35.7]

2.29[1.32-3.98]

Regular use

71

[Reference]

Non-Regular

---

---

Change of Cloth
[Post work]
Regular use

59[26.1]

[Reference]

Non-Regular

12[26.7]

1.03[0.50-2.12]

Regular use

25[16.2]

[Reference]

Non-Regular

46[39.3]

3.34[1.90-5.89]

0.001

Boots

---

Facemask/Respirator

0.001

4

Eye Goggle

0.052

5

Bath[Post work]

0.003

6

7

Hand/Face wash

---

0.938

8

Laundry

0.000
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9

Knowledge level
Satisfactory

15[15.6]

[Reference]

Poor
Training level

56[32.0]

2.54[1.34-4.80]

Satisfactory

29[19.9]

[Reference]

Poor
RPP Awareness

42[33.6]

2.04[1.18-3.54]

Satisfactory

2[10.5]

[Reference]

Poor
Medical Check Up

69[27.4]

3.21[0.72-14.25]

Regular use

47[22.8]

[Reference]

0.003
10

0.010
11

0.107
12

0.020
Non-Regular

24[36.9]

1.98[1.09-3.61]

Table 14 Bivariate analysis to identify significant predictors of peak flow meter
obstruction among the OSH determinants[N =271]
SL
No:

Variable

1

Prevalence of peak flow
[obstructive pattern]

Unadjusted Odds Ratio
with 95% CI

P Value

Gloves
Regular use
Non-Regular
2

3

40[27.2]

[Reference]

97[78.2]

9.61[5.49-16.83]

Regular use

137[50.6]

[Reference]

Non-Regular

---

---

Regular use

32[23.9]

[Reference]

Non-Regular

105[76.6]

10.45[5.97-18.32]

Regular use

41[32.5]

[Reference]

Non-Regular

96[66.2]

4.06[2.45-6.75]

39[24.5]

[Reference]

0.000

Boots

---

Facemask/Respirator

0.000

4

Eye Goggle

0.000

5

Bath[Post work]
Regular use

0.000
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Non-Regular
6

7

98[87.5]

21.54[11.06-41.94]

Regular use

137

[Reference]

Non-Regular

---

---

Change of Cloth
[Post work]
Regular use

105[46.5]

[Reference]

Non-Regular

32[71.1]

2.83[1.42-5.68]

Regular use

34[22.1]

[Reference]

Non-Regular

103[88.0]

25.97[13.21-51.04]

Satisfactory

22[22.9]

[Reference]

Poor
Training level

115[65.7]

6.45[3.65-11.39]

Satisfactory

37[25.3]

[Reference]

Poor
RPP Awareness

100[80.0]

11.78[6.63-20.95]

Satisfactory

1[5.3]

[Reference]

Poor
Medical Check Up

136[54.0]

21.10[2.78-160.50]

Regular use

80[38.8]

[Reference]

Non-Regular

57[87.7]

11.22[5.09-24.76]

Hand/Face wash

---

0.003

8

Laundry

0.000

9

Knowledge level

0.000
10

0.000
11

0.000
12

0.000

[32]

Table 15Bivariate analysis to identify significant predictors of chronic morbidity of
any form among OSH determinants[N =271]
SL
No:

1

Variable

Prevalence of Chronic
morbidity in any form

Unadjusted Odds Ratio
with 95% CI

P Value

Gloves
Regular use
Non-Regular
2

58[39.5]

[Reference]

106[85.5]

9.04[4.96-16.52]

Regular use

164[60.5]

[Reference]

Non-Regular

---

---

Regular use

46[34.3]

[Reference]

Non-Regular

118[86.1]

11.88[6.51-21.68]

Regular use

56[44.4]

[Reference]

Non-Regular

108[74.5]

3.65[2.19-6.09]

Regular use

60[37.7]

[Reference]

Non-Regular

104[92.9]

21.45[9.76-47.14]

Regular use

164[60.5]

[Reference]

Non-Regular

---

---

Change of Cloth
[Post work]
Regular use

129[57.1]

[Reference]

Non-Regular

35[77.8]

2.63[1.24-5.57]

Regular use

53[34.4]

[Reference]

Non-Regular

111[94.9]

35.26[14.53-85.53]

0.000

Boots

---

3

Facemask/Respirator

0.000

4

Eye Goggle

0.000

5

Bath[Post work]

0.000

6

Hand/Face wash

---

7

0.009

8

Laundry

0.000

9

Knowledge level
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Satisfactory

34[35.4]

[Reference]

Poor
Training level

130[74.3]

4.58[2.97-7.08]

Satisfactory

58[39.7]

[Reference]

Poor
RPP Awareness

106[84.8]

8.47[4.69-15.27]

Satisfactory

3[15.8]

[Reference]

Poor
Medical Check Up

161[63.9]

9.44[2.68-33.25]

Regular use

102[49.5]

[Reference]

Non-Regular

62[95.4]

21.07[6.41-69.29]

0.000
10

0.000
11

0.000
12

0.000

Table 16Results of multiple logistic regression analysis for chronic bronchitis and
significant OSH determinants– Final model
Variables

Glove use compliance

Adjusted odds
ratio [OR]

95% CI of adjusted OR

P value

0.24

0.06 - 1.02

0.054

4.53

1.03 - 9.75

0.044

19.41

3.42 -110.15

0.001

[Satisfactory – R]

Facemask compliance
[Satisfactory – R]

Cloth washing
[Satisfactory – R]

[R] is reference category
Nagelkerke R Square – 0 .439 [ for above model]

[34]

Table 17Results of multiple logistic regression analysis for chronic asthma and
significant OSH determinants– Final model
Variables

Glove use compliance

Adjusted odds
ratio [OR]

95% CI of adjusted OR

P value

2.94

0.95- 9.12

0.062

15.14

4.22 -54.32

0.000

[Satisfactory – R]

Cloth washing
[Satisfactory – R]

[R] is reference category
Nagelkerke R Square – 0 .423[ for above model]

Table 18 Results of multiple logistic regression analysis for peak flow meter
[obstructive pattern] and bivariate significantOSH determinants– Final model
Variables

Post work bath

Adjusted odds
ratio [OR]

95% CI of adjusted OR

P value

0.34

0.10-1.21

0.096

8.65

2.43-30.79

0.001

[Satisfactory – R]

Cloth washing
[Satisfactory – R]

[R] is reference category
Nagelkerke R Square – 0 .523 [ for above model]

[35]

Table 19 Results of multiple logistic regression analysis for chronic morbidity in
any form and bivariate significant OSH determinants – Final model
Variables

Face mask use

Adjusted odds
ratio [OR]

95% CI of adjusted OR

P value

2.92

1.04-5.05

0.040

17.29

5.37-55.61

0.000

[Satisfactory – R]

Cloth washing
[Satisfactory – R]

[R] is reference category
Nagelkerke R Square – 0 .404 [ for above model]

Table 20 Results of multiple logistic regression analysis for chronic morbidity in
any form and bivariate significant OSH determinants – Final model
Variables

Face mask use

Adjusted odds
ratio [OR]

95% CI of adjusted OR

P value

2.62

1.21-5.66

0.014

16.66

6.06-45.82

0.000

[Satisfactory – R]

Cloth washing
[Satisfactory – R]

[R] is reference category
Nagelkerke R Square – 0 .404 [ for above model]

[36]

Annexure 2
Case definitions of the outcome variable [Respiratory morbidities studied]

Chronic Cough: Cough for part of the day or whole day for three or more months
per year. [Last year was the reference period]
Chronic Sputum or Phlegm: Productive sputum for part of the day or whole day with
or without cough for three months or more per year.
Chronic bronchitis: It was defined as a cough occurring almost every day or most days
of the week with sputum production that lasts for at least three months and two years in a
row. Other symptoms may or may not include wheezing and shortness of breath
especially upon exertion.
Dyspnea or Breathlessness:The subjective sensation of shortness or want of breath or air
hunger. There are five grades in classification. [Medical Research Council]
Wheeze and Chest tightness [Asthma]:Attacks or episodes of wheeze in the past year
with or without other symptoms.
Exacerbation of Asthma: One or more episodes of asthma with breathlessness and other
associated symptoms.[Last year was the reference period]
Chronic Asthma: Presence of episodes of wheeze with or without other symptoms for 2
or more continuous years.
Rhino-Sinusitis: Presence of any of the symptoms [Interview schedule] in the past year
with overall score equal to or above 16, but duration less than 3 months.
Chronic Rhino-Sinusitis: Any symptoms of nasal congestion, block, discharge,
sneezing, watery discharge, abnormal smell or taste, post nasal discharge with or without
headache, facial pain, throat pain, cough and wheeze and fatigue , irritability and mood
changes. These symptoms lasting for 3 or more months in a year.[Last year was the
reference period]
Severity of Rhino-Sinusitis: The relative grade of discomfort caused by any form of
rhino-sinusitis, as indicated by the scoring done by the subject.

[37]

Chest expansion pattern: Classified as adequate [> 5cm of expansion – difference
between inspiration and expiration] and inadequate. [Less than 5 cm expansion] Note: 5
cm is the standard expected in the 50 -60 age group of men from as per scientific
literature.
Peak flow obstruction: The fall in peak expiratory flow rate by more than or equal to 19
percent as compared to that of the standard reference population values for an
individual’s age, sex and height.
Chronic morbidity of any type: This term has been derived for the present study
purpose alone to find the magnitude and assess the factors associated commonly across
the four major outcomes studied- chronic bronchitis, chronic asthma, chronic rhinosinusitis and chronic air flow limitation[peak flow metric obstruction]

[38]

Annexure 3
List of newer variables used in the study

This annexure lists the new variables created, the reason and criteria used for creating
them.The following were the new variables created after data entry from existing
variables and used for data analysis.
A. Age groups
The respondents were divided in to three age groups based on tertile values of age.
1- Less than/equal to 50 years, 2- 50.1-55 years and 3-above 55 years

B. Marital status
The widowed, divorced and unmarried respondents were grouped as single status
category and those with living partners as current spousal status category. This
was done because of the few numbers in the widow, divorce and unmarried
groups, which may not be feasible for analysis purposes.

C. Income:
The first two categories [1000-3000] and [3001-7500] per month of basic pay in
interview schedule were combined to form “Low income category. The other two
categories [7501-10000] and [above 10000] were combined to form “High income
category]

D. Smoking:

1. Pack years- This was calculated as product of number of packets of cigarette [or
beedi] smoked and number of years of smoking for both ever smokers and current
smokers.
2. Smoking risk – This was graded as low, mild, moderate and high risk for [0-10],
[10.01-20], [20.01-40] and above 40 pack years of smoking.
3. Status of tobacco use – This was graded as 0 for non-users, 1 for smokers, 2 for
non-smoke tobacco use and 4 for both forms of tobacco use.
[39]

4. Any form of tobacco–This was recoded from above variable as 1 for any tobacco
use and 0 for no tobacco use.

E. Alcohol
1. Type of alcohol – This was coded as 0 for beer, 1 for wine, 2 for brandy, 3 for
whisky and 4 for rum for the products used among the respondents in the present
study.
2. Ethanol per cent – The per cent of ethanol content in different products were five
per cent for beer, twelve for wine, forty for brandy, forty three for whisky and
seventy five for rum [mean values taken from research on alcohol]
3. Absolute ethanol by volume(ABV-Last month) – This composite variable was
product of [Ethanol per cent in drinks, number of occasions of drinks last month
and the amount of drink taken each occasion].The unit was ml in last month. This
was the standard quantified unit used for researches in various literatures.

4. Absolute ethanol by volume (ABV Category)–The above numerical variable was
categorised in to four groups based on the tertile [33.3 and 66.7th values].
Accordingly four groups were formed. 0- non users, 1- < 144 ml last month, 2144.1 – 774 ml last month and 3- >774 ml last month users.

F. Family history
The sections on history of lung diseases among father and mother and history of
lung diseases among the siblings were combined to any family history of lung
diseases among the respondent.

G. Work-related

1. Job section–The administrative section was kept as separate category1. The
labourers in the 4 manufacturing units were combined to form category 2 – kiln

[40]

feed and pyro-process sections, category 3 – Mining and packing sections. This
was in accordance with unexposed, low exposure and high exposure sections as
found from existing literatures.
2. Work hours per week – The work hours per week were categorised in to two
groups – 1 Less than or equal to 36 hours per week and 2 More than 36 hours per
week of work. The median cut off value was used for this.

3. Years of job–Based on the number of years of job completed in cement
industry, the workers were grouped in to <25 years, 25.1-30 years and > 30 years
category, this grouping was done based on the tertile values of number of years of
service.

H. Occupational safety and hygiene section
1. Knowledge score – The total score out of five for the questions under
knowledge section was calculated.
2. Knowledge assessment – Arbitrarily score of three and above was used as cut
off for satisfactory knowledge level and score below three as poor knowledge.

3. Training score - The total score out of three for the questions under training
section was calculated.

4. Training assessment - Arbitrarily score of two and above was used as cut off
for satisfactory training level and score of one or zero as poor training.
5. Glove wear assessment – The frequent and regular users in the interview
schedule were categorised as “regular compliance”. The occasional and never
users were categorised as “poor compliance”.

6. Boots wear assessment - The frequent and regular users in the interview
schedule were categorised as “regular compliance”. The occasional and never
users were categorised as “poor compliance”.
[41]

7. Goggle wear assessment- The frequent and regular users in the interview
schedule were categorised as “regular compliance”. The occasional and never
users were categorised as “poor compliance”.

8. Faces mask use assessment- The frequent and regular users in the interview
schedule were categorised as “regular compliance”. The occasional and never
users were categorised as “poor compliance”.

9. Hand washing assessment- The frequent and regular hand washers in the
interview schedule were categorised as “regular compliance”. The occasional
and never doers were categorised as “poor compliance”.

10. Cloth change assessment- The frequent and regular habit of cloth changing
post work in the interview schedule were categorised as “regular compliance”.
The occasional and never changers were categorised as “poor compliance”.

11. Bath assessment- The frequent and regular habit of taking bath post work in
the

interview

schedule

were

categorised

as

“regular

compliance”.

The occasional and never changers were categorised as “poor compliance”.

12. Laundry assessment- The frequent and regular washers of cloths in the
interview schedule were categorised as “regular compliance”. The occasional
and never washers were categorised as “poor compliance”.

13. Medical check-up assessment- Those who had medical check-up once in last
year or in the past three years were categorised as regular, others who had no
medical check-up from industry in the past three years were categorised as non
– regular.

[42]

Annexure 4

Peak flow meter examination& chest measurements

PEAKDummy
FLOW
EXAMINATION& CHEST
Workers
IDMETER
Number: ___________
District Code: ____________
MEASUREMENTS
Age: _______

Sex: _________

Height: ________ in centimeters.

Reference value chart for calculation based on age, sex and height.
Reference Value for the worker based on above parameters:
______________ L/min.

[43]

Best of Three correct procedure values noted:
1]
2]
3]

CHEST MEASUREMENT:[In centimeters]
Inspiration: ___________
Expiration: ____________
Difference: ____________
________________________________________________________________________

INFERENCE: Non obstructive pattern [0]
Obstructive Pattern [1]

________________________________________________________________________

Investigators Signature

:

Investigators Name

:

[44]

Annexure 5

Interview schedule in English

Tick the responses in the appropriate boxes for all questions, over the numbers
given in the brackets. Where ever needed, write down the responses.
District
Code
[01] [
02]

Worker Identity Number [
Dummy to be allotted]

Work
Section

Date of Interview:

[1]
admin/clerical/other
s

[2]
mining

[3]
packin
g

[4]
kiln
fee
d

[5] Pyroprocessin
g

Others:Maintenance, Managerial,Technical, Canteen, Hospital staffs

SECTION 1

SOCIO DEMOGRAPHIC FACTORS

Sl
no

QUESTION

RESPONSES

COD
ES

1

Age completed
(Years)

__________

SD 1

2

Sex

[0] male

[1] female

SD2

3

Residence

[0] rural

[1] urban

SD3

4

Ethnicity

[0] same
district

[1] other
district

02 other state

5

Education

[0] No
schooling

[1]
Primary

[2]
[3]
secondar higher
y
second
ary

6

Marital status

[0] single

[1]

[2] widowed
[45]

SD4

[4]
graduate

[3] divorced

SD5

SD6

married
7

Income

[0] 10003000

[1] 30017500

[2]
750110000

8

Occupation
Category

[1]
Semiskille
d/

[2] Skilled [3]
Clerical

Un skilled

[3] > 100000

SD7

[4]
Semipr
o-

SD8

[5]
Professio
nal

fessiona
l

9

Housing type

[0] kutcha

[1]
Semipucc
a

[2] Pucca

10

Cooking Fuel

[0] LPG

[1]
Kerosene

[2]
Smoke
chulha

11

Does your
home have
separate
kitchen?

[0] no

[1] yes

SD1
1

12

If yes to above, [0] no
does it have
any of these: 1
window/
chimney/
exhaust?

[1] yes

SD1
2

SD9

[3] smokeless
chulha

SD1
0

SECTION 2 PERSONAL HABITS
TOBACCCO USE
1 Have you
3 ever smoked
A [Ever
smoker], Yes
is greater
than 20
packs or 1

[0] no

[1] yes
TO
B1

[46]

cigarette per
day for at
least 1 year?
(If no, go to
14A.)
[0] no

[1] yes

C If yes to 13B,
what is the
type?

[0] beedi

[1] cigarette

D How many
cigarettes
you smoke
per day
now?

_________

TO
B4

E

How many
years you
have smoked
as whole [for
current and
past
smokers]?

_________

TO
B5

F

How many
cigarettes
you smoked
per day
before you
quit (on
average)?

_________

TO6

B

If yes, Have
you smoked
for last 1
month
[current
smoker]?

G During past
week did
someone
smoke in
closed areas,
in your work

[0] no

TO
B2

[1] yes

[2] both

[3] others

TO
B3

TO7

[47]

place in your
presence?
H During past
week did
someone
smoke in
your home,
in your
presence?

[0] no

[1] yes

I

[0] no

[1] snuff

Do you use
other forms
of tobacco?

TO8

[2] gutka/pan

[3] others Betel

TO9

ALCHOHOL USE
1 Have you
4 ever
A consumed
alchohol in
past 12
months?(If
no step to
section 3.)

[0] no

[1] yes

B

[0]

[1]

[2]

[3]

[4]

less than
once/mo
nth

1-3
days/month

1-4 days/week

5-6
days/we
ek

daily

If yes, how
frequently
you
consumed at
least one
drink of
alchohol in
past 12
months?

C How many
years you
have been
taking
alchohol as
whole
(Years)?

A
L
C
1

____________

A
L
C
2

A
L
C
3

[48]

[0] no
D Did you
consume
alchohol in
past 30 days?
(If no skip to
section 3)

[1] yes

A
L
C
4

E

If yes, on
how many
occasions
you had at
least 1
alchoholic
drink?

A
L
C
5

F

On average
how many
standard
drinks you
had in 1
drinking
occasion?

A
L
C
6

Standard drink: One standard glass of beer, wine or any form of spirit. 1 Std glass –
8-13 grams of ethanol.

SECTION 3 PAST AND FAMILY HISTORY
1 Were
5 either of
A your
parents
have
chronic
lung
conditions
[as told by
them or
doctor or
were on
medication
s]?

[0] no

[1] father

[2] mother

[49]

[3] both

P
F
1

B

Were any
of your
siblings
have such
condition
as
mentioned
above? (if
no, go to
16A)

C What is
the
condition?

[0]no

[1] yes

[1]
chronic
bronchiti
s

[2]
emphysem
a

[0] no
1 Did you
6 ever have
A lung
ailments
before
joining
job? [If no,
go to 17]
B

If yes,
what was
the
condition?

P
F
2

[3] asthma

[4] cancer

[5]
P
Tuberculosi F
s
3

[1] yes

P
F
4

[1]

[2]

[3]

[4]

[5]

Bronc
hitis

Asthma

Emphysema

Tuberculosis

Sinusitis

P
F
5

[ single or
multipleticks]
C Did you
ever have
lung
ailments
below 18
years? (if
no, go to
17)

[0] no

[1] yes

P
F
6

[50]

D What were
the
condition/
conditions
?
1
7

[1]
childhoo
d asthma

[2]Tuberculosis/Primary
complex

Have you
ever had
any of the
following
conditions
?

If yes, then do you
still have it?

[3] Pneumonia

P
F
7

If yes, then for how
many years?

P
F
8

[0]
no

[1] yes

[0] no

[1] yes

P
F
8
A

Emphysem [0]
no
a

[1] yes

[0] no

[1] yes

P
F
8
B

[0]
no

[1] yes

[0] no

[1] yes

P
F
8
C

D Tuberculos [0]
no
is

[1] yes

Were you treated and
cured

A Bronchitis

B

C Asthma

For how many years
you had it

P
F
8
D

[0] no [1] yes
E

[0]
Chest
no
injuries/
Operations

[1] yes

NA

NA

P
F
8
E

F

Pneumonia [0]
no

[1] yes

NA

NA

P
F
8
F

[0]
no

[1] yes

[0] no

G Heart
problem

[51]

[1] yes

P
F

8
G
H High blood [0]
no
Pressure

[1] yes

[0] no

[1] yes

P
F
8
H

[0]
no

[1] yes

[0] no

[1] yes

P
F
8I

I

Diabetes

SECTION 4

OCCUPATIONAL AND EXPOSURE HISTORY

1 When did you
8 join service?
A

O
E1

B What are the
total years of
completed
service in
years
[excluding
break in
service]?

_____________

C What
was/were the
sectionyou
have worked
till now and
how many
years in each
section?

[1]
admin/clerical/
others

[2]
minin
g

______

____
__

O
E2

[3] packing
______

[4] kiln
feed
______

[5] preprocessin
g

O
E3

______

D Number of
working days
per week

O
E4

E Average
working hours
per day [ it

O
E5
[52]

excludes time
for rest, food
& others]
F Total hours of
exposure per
week [ 16D*
16E]

O
E6

SECTION 5
OCCUPATIONAL SAFETY AND PERSONAL
PROTECTIVE EQUIPMENTS[ This section is for categories 2 to 5 of the
workers sections in the factory, those in the category 1 can skip this]
KNOWLEDGE ASSESSMENT
1 Are you aware of Material Safety Data Sheet for cement
9 [either read it, copy given, or present in the
A department]?

[0] no

[1]
yes

K
A1

B Have you read and then fully understood its contents?

[0] no

[1]
yes

K
A2

C Do you know about handling, labelling and storage of
products in your section based on material safety data
sheet?

[0] no

[1]
yes

K
A3

D Do you know first aid measures or actions to take in
case of sudden exposure of cement to your eyes,
inhalation or ingestion?

[0] no

[1]
yes

K
A4

E Are you aware of personal protective equipments for the [0] no
workers?

[1]
yes

K
A5

TRAINING
2 Have you undergone training in using PPE after joining
0 job?
A

[0] no

[1]
yes

T
R1

B Are you confident or satisfied in using them?

[0] no

[1]
yes

T
R2

C Have you undergone training in safe measures to use
machineries?

[0] no

[1]
yes

T
R3
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COMPLIANCE AND BARRIERS TO PPE
2 Do you wear
1 gloves?
A

[0]
no

[1]
occasionally

B If 2 or 3 above ,
then how long

___________ years

C What are the
reasons for non
use or occasional
use?

[0] non
availabilit
y

[1] uncomfortable

D Doyou use any
substitute for it?

[0] no

[1] yes

E If YES to above
specify

____________________

2 Do you wear
2 boots?
A

[0]
no

B If 2 or 3 above,
then how long?

___________ years

C What are the
reasons for non
use or occasional
use?

[0] non
availabilit
y

[1] uncomfortable

D Do you use any
substitute for it?

[0] no

[1] yes

E If YES to above
specify

___________________

[1]
occasionally

[54]

[2] frequent [
>=4 days/week]

[3] regularly

P
G
1
P
G
2

[2]
[03] others
unnecessar specify
y

P
G
3

P
G
4
P
G
5

[2] frequent [
>=4 days/week]

[3] regularly

P
B
1
P
B
2

[2]
[03] others
unnecessar specify
y

P
B
3

P
B
4
P
B
5

2 Do you wear
3 protective face
A mask or
Respirator
during work?

[0]
no

[1]
occasionally

[2] frequent [ >=4
days/week]

[3]
regularly

B If 2 or 3 above ,
then how long

___________ years

C What are the
reasons for non
use or occasional
use?

[0] non
availability

[1]
uncomfortabl
e

D Do you use any
substitute for it?

[0] no

[1] yes

E If YES to above
specify

__________

2 Do you wear eye
4 goggles?
A

[0]
no

B If 2 or 3 above ,
then how long?

___________ years

C What are the
reasons for non
use or occasional
use?

[0] non
availability

[1]
uncomforta
ble

D Do you use any
substitute for it?

[0] no

[1] yes

P
E
G
4

E If YES to above
specify

____________________

P
E

PF
R1

PF
R2
[2]
unnecessary

[03]
others
specify

PF
R3

PF
R4
PF
R5

[1] occasionally
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[2] frequent [ >=4
days/week]

[3]
regular
ly

P
E
G
1
P
E
G
2

[2] unnecessary [03]
others
specify

P
E
G
3

G
5

2 Do you take bath [0
5 or shower before ]
no
A going home?

[1] occasionally

[2] frequent [ >=4
days/week

[3]
regul
arly

PBS1

B If 2 or 3 above,
then how long?

___________ years

C What are the
reasons for not
doing so?

[0] non
availability

[1]
uncomfortable

D Do you follow
other means like
washing face etc,
instead of bath?

[0] no

[1] yes

PBS4

E If YES to above
specify

____________________

PBS5

2 Do you wash
6 hands and face
A before taking
food or drinks at
work place?

[0
]
no

B If 2 or 3 above ,
then how long?

___________ years

C What are the
reasons for not
doing so?

[0] non
availability

[1]
uncomfortable

D Do you follow
other means like
wiping with
towel etc, instead
of washing?

[0] no

[1] yes

PBS2

[1] occasionally

[2]
unnecessar
y

[2] frequent [
>=4 days/week

[03]
other
s
speci
fy

[3] regularly

PBS3

PW1

PW2
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[2]
[03]
unnecess others
ary
specify

PW3

PW4

E If YES to above
specify

____________________

[1]
occasionally

PW5

2 Do you change
7 clothes after daily
A work?

[0
]
no

[2] frequent [
>=4 days/week

B If 2 or 3 above ,
then how long

___________ years

C What are the
reasons for not
doing so

[0] non
availabilit
y

2 Do you wash
8 clothes or laundry
A it or use disposable
aprons?

[0]
no

B If 2 or 3 above ,
then how long?

___________ years

C What are the
reasons for not

[0] non
availability

[1] uncomfortable

[2] [03]
unn others
ece specify
ssar
y

PWC3

2 Do you undergo
9 medical checkups
in work place.
[once in a year at
least]

[0] no

[1] occasionally[
once in 3 years]

[2] regularly [
once in a year]

PMC1

3 Are you aware of
0 respiratory
protection
program

[0] no

[1] yes

[2] frequent [
>=4
days/week

doing so?

[57]

PCC1

PCC2

[1]
[2]
uncomfortab unnecessary
le

[1]
occasionally

[3]
regularly

[03]
others
specify

PCC3

[3]
regularly

PWC1

PWC2

RPP1

SECTION 6 RESPIRATORY MORBIDITY ASSESSMENT
COUGH
31A Did you have cough in the last 12 months [on going to
work, exposure to dust, exclude throat clearance]?

[0] no [1] yes CO1

B

Does it occur 4 times or more per day?

[0] no [1] yes CO2

C

Does it occur 4 or more days in a week?

[0] no [1] yes CO3

D

Do you cough on getting up or as first thing in the
morning?

[0] no [1] yes CO4

E

Do you cough rest of the day or at night also?

[0] no [1]yes

F

If any of A-E above is yes , do you have such cough for
most days [>=4 days] for 3 or more consecutive
months per year

[0] no [1] yes CO6

CO5

PHLEGM OR SPUTUM
32A Did you have phlegm in the last 12 months [on going to
work, exposure to dust, exclude post nasal dripping] it has to be brought up from chest?

[0] no [1] yes SP1

B

Does it occur twice or more every day?

[0] no [1] yes SP2

C

Does it occur 4 days or more every week?

[0] no [1] yes SP3

D

Do you usually bring up phlegm on getting up or as
first thing in the morning?

[0] no [1] yes SP4

E

Do you bring up phlegm rest of the day or at night
also?

[0] no [1] yes SP5

F

If any of A-E above is yes, do you have such phlegm for [0] no [1] yes SP6
most days [4 and more days] for 3 or more consecutive
months per year?
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COUGH AND PHLEGM [Exacerbations]
33
A

Have you had episodes of cough and phlegm
lasting for 3 weeks or more, per year [noted
by increase in amount of sputum, Fever and
greenish yellow sputum]?

0 no

[1] yes

B

If yes, for how long you had at least 1 or
more such episode every year?

______________ years EXCP
2

EXCP
1

BREATHLESSNESS
34
A

Have you been disabled by shortness of
breath or difficulty in breathing, other than
due to heart or lung disease [ TB, Cancer,
Pneumonia] in the last 12 months? ( If no, go
to 35A)

[0] no

[1] yes

BR1

B

Do you have breathlessness on any strenuous
work - [G1](If yes, go to 35A)

[0] no

[1] yes

BR2

C

Do you have breathlessness when walking
upstairs/slope or hurrying on level ground [G2](If yes, go to 35A)

[0] no

[1] yes

BR3

D

Do you have breathlessness when walking
for 15 minutes or at the same level compared
to people of your age - [G3](If yes, go to 35A)

[0] no

[1] yes

BR4

E

Do you stop for breath after every few
minutes[ walking 100 yards ] on level ground
- [G4](If yes, go to 35A)

[0] no

[1] yes

BR5

F

Do you have breathlessness with minimal
work like dressing and not able to even leave
the house - [G5]

[0] no

[1] yes

BR6

WHEEZING AND CHEST TIGHTNESS
35
A

In the past 1 year have you ever heard
wheeze or whistling sound from chest [
exclude snoring/ gurgling abdominal
sounds] If no, go to 35 G.
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[0] no

[1] yes

WH1

B

Was it associated with cough?

[0] no

[1] yes

WH2

C

Was it present most of the day and
night?

[0] no

[1] yes

WH3

D

Was it associated with chest tightness?

[0] no

[1] yes

WH4

E

If yes to any of A to E above, for how
many years this has been present?

________ Years

WH5

EXACERBATIONS
G

Has any attack of wheezing made you
feel short of breath in the past 1 year?
(if no, go to section 7)

[0] no

[1] yes

EXWH1

H

If yes to above, Did you have 1 or more
episode last year?

[0] no

[1] yes

EXWH2

I

Did you require medicines or treatment [0] no
for these attacks?

[1] yes

EXWH3

J

Are you currently taking medicines for
asthma [Inhaler/ tablets/ others]?

[0] no

[1] yes

EXWH4

SECTION 7RHINO-SINUSITIS ASSESSMENT
36
A

Did you have nasal [0]
neve
congestion,
r
stuffiness or
blockage in the
last 1 year?

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS1

B

Did you
havediscoloured
nasal discharge in
the last 1 year?

[0]
neve
r

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS2

C

Did you have post [0]
neve
nasal
discharge/dripping r
in the last 1 year?

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS3

[60]

D

Did you have
abnormal smell or
taste sensationsin
the last 1 year?

[0]
neve
r

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS4

E

Did you have
headache or facial
pain/ pressure in
the last 1 year?

[0]
neve
r

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS5

F

Did you have
sneezing / watery
nasal discharge in
the last 1 year?

[0]
neve
r

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS6

G

Did you have pain
in your teeth last 1
year?

[0]
neve
r

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS7

H

Did you have pain [0]
neve
in the ear/ on
pressure in the last r
1 year?

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS8

I

Did you have
throat pain in the
last 1 year?

[0]
neve
r

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS9

J

Did you have
associated cough
or wheeze with
any of above
symptoms?

[0]
neve
r

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS1
0

K

Did you have
fatigue/irritability/
ill feeling/ mood
changes with any
of above
symptoms?

[0]
neve
r

[1]
almos
t
never

[2]
sometime
s

[3] almost
always

[4]
always

RS1
1

L

Did you have any
of the above

[0]
no

[1] yes

RS1
2
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symptoms for 3
months or more
for most days in a
week?
M

N

Overall score
calculated from
above [if score is
20 or above, go to
next question]

RS1
3

__________ Out of 44.

Please evaluate the [1] [2]
overall severity of
Mild
your nasal-sinus
problem by
choosing one of
seven numbers.

[3] [4] [5]

[6] [7]

Moderate

Severe

RS1
4

SPECIFICATIONS OF PERSONAL PROTECTIVE EQUIPMENTS:
1. Glove:
Standard size latex glove, rubber gloves for electricians and welders.
2. Boots:
Gum boots for mines section, Asbestos shoes for kiln section, Leather boots with
steel toe and rubber grip sole for other employees. For electricians leather without
steel toe. Administrative staff canvas shoes. Socks mandatory for all up to knee.
3. Eye goggles:
Indirect vented Standard goggles with tight fitting elastic. Panorama goggles for
packing section.
4. Face mask:
Welders face mask for welders. N95 [5930-3M] Face mask.
5. Respirator:
Full face piece respirator, 23C[ Air purifying respirator – APR with chemical
cartridge] or 84 A type [ particulate filter or combination of chemical cartridge
and particulate filter.
6. Suits:
Kiln or asbestos suits for kiln workers. Apron suits for other workers.
[62]

Annexure 6
Consent form in English

[63]

CONSENT FORM FOR PARTICIPATION IN RESEARCH
*****************************
Achutha Menon Centre For Health Science Studies,
Sree ChitraThirunal Institute For Medical Sciences and Technology,
Thiruvananthapuram,
Kerala – 695011.
TOPIC:The prevalence of respiratory morbidity and the risk factors associated,
among the workers of cement industry in South India.
Dear Sir/Madam
Iam ******* doing my post-graduation [Masters in Public Health] at theabove mentioned
institute. As part of my studyI am undertaking a research project on above topic in Tamilnadu
under the guidance of ******. The study is approved bytechnical andethics committee of our
institution. It is about the effect of cement on the Respiratory health of workers. I will be
asking some questions on your health and also doing a short blowing maneuver with a small
tube like apparatus for you to test your lung function. There is absolutely no harm associated
with the procedure. On the whole it will take 30 to 45 minutes of your time.You may
bechecked again with blowing maneuver after 2 weeks for qualitychecking, if you are
randomly selected again. That will take just 5 minutes of your time.
All information provided by you will remain strictly confidential and used for
research purpose only. Your identity won’t be revealed as your name will be coded by me for
entry in interview form. If any abnormality is detected by above means it will be reported to
your physician and if necessary referral to the nearby government facility will be done for the
benefit of your health.All the above help will be provided to you after you are willing to
reveal the illness to your physician and also willing for taking treatment.
Though you may not benefit directly from the study [Other than counseling and
referral for treatment], your participation and cooperation will add to scientific knowledge
and benefit of the industrial laborers working in similar occupations and to develop
preventive and corrective measuresfor them. It will also aid in policy implications.
In case of any clarifications about my credentials or with regard to study, please feel
free to conatact ******, AMCHSS, SCTIMST, and Thiruvananthapuram. Kerala. TEL:
0471- 25224235 or Dr. Anoop Kumar Thekkuveettil, Member – Secretary of “The
Institutional Ethics Committee” at SCTIMST. Tel: 0471-2520256/257
Your participation is fully voluntary and hence your refusal won’t have any
repercussions for you by any means including your job. You are free to refuse participation
now or at any point during the study. You can contact me any time for help or clarification at
94863-73897. If you agree to participate in this study, kindly sign on the space below.

NOTE: This form to be separated from questionnaire after filling up
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Subject’s Name : ____________________________
__________

Sex: M/F

Date of Birth:

Age: _______Respondents ID Number: __________ DummyID allotted :
_____________
(i) I confirm that I have read and understood the information sheet for the above study and
had the opportunity to ask questions.
(ii) I understand that my participation in the study is voluntary and that I am free to withdraw
at any time, without giving any reason, without my medical care or legalrights being
affected..
(iii) I understand and agree to give my permission for the access of my health records both in
respect of the current study and any further research that may be conducted in relation to it.
The Ethics Committee and the regulatory authorities will not need my furtherpermission to
look at it in future. However, I understand that my identity will not be revealed in any
information released to third parties or published.
(iv) I agree not to restrict the use of any data orresults that arise from this study provided
sucha use is only for scientific purpose(s).
(v) I agree to take part in the above study.

Signature (or Thumb impression) of the Subject.:
Date: _____/_____/______ Signatory’s Name: _________________________________

Signature of the Investigator: ________________________ Date: _____/_____/______
Study Investigator’s Name: _________________________

Signature of the Witness (If needed): ____________________Date:_____/_____/_______
Name of the Witness (if needed): ______________________________.

NOTE: This form to be separated from questionnaire after filling up
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