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I
   INTRODUCTION

Leather is a material created through the tanning of skins and hides of animals, mostly from cattle hide. The tanning process converts the odors and putrescible skin into a durable, long-lasting and multipurpose natural material for a variety of uses (Willcox, 2007). The leather is spread in different segments namely tanning and finishing, footwear and footwear components, leather garments, leather goods including saddlery  and harness etc., (Lansdale et al., 2008).

The chief use of leather, accounting for about 85 per cent of the leather manufactured, is for shoe soles and uppers. The soles are made up of heavy leather from the hides of large animals, and the uppers of light leather from the skins of smaller animals or from hides split edgewise. Heavy leather is also used in machinery belting and hydraulic packings in industry and for luggage, upholstery and harness. Light leather are made into a variety of products, such as gloves, garments handbags, billfolds, and book bindings. (Brock, 2002).

Leading manufacturers and exporters of leather goods produce accessories such as leather belts, leather bags, suede leather belts, leather wallets, black leather belts, leather purse, designer leather bags and ladies leather belts, leather accessories, leather folders, leather key chains, visiting card holders, credit card holders and leather slip pad, pass port folders, key cases, port folios, laptop bags, cheque book covers, Desktop materials, covers for camera, leather toys, pet accessories and other leather goods (Hoseley, 2004).

The first stage in the chain is the production of raw hides and skins from either dead or slaughtered animals. The major species of livestock that supply hides and skins to the leather industry are cattle, buffaloes, goats and sheep. India has the largest livestock population in the world, accounting for about 15 per cent of the world’s population of cattle, 56 per cent of buffaloes, 20 per cent of goats and 5 per cent of sheeps (Adeock, 2007).
In the raw materials area the skin are preserved in salt, stored in controlled cool rooms and before processing, presorted for quality and weight. The skin is soaked to remove dirt and salt. Defleshing during this process tissue, flesh and fat remnants are removed by a roller mounted knife. By adding lime and sulphur compound, the hair is removed from the skin. During bating and pickling the skins are treated with acid and salt in preparation for tanning. During tanning the skin fibres absorb the tanning agents and the skin becomes leather. Splitting in order to achieve an even specified thickness the leather is reduced in substance skiving, the grain leather is brought to an even thickness, irregularities are removed from the reverse side and the leather is separated into colour-batches.

The acid resulting from the tanning process is neutralized. Dyeing then takes places, where appropriate with aniline dye stuffs. Following drying the leather is mechanically staked in order to soften it. Further processes take place in preparation for finishing. Here the leather is given its final surface treatment and look. Through processes of base coat, colouring, embossing, ironing the leather becomes, depending on the demands of fashion, matt or shiny, two-tone or uni-coloured, smooth or grained. The art of finishing lies in working in waferthin layers without disturbing the natural look of the leather and its characteristic such as suppleness and breathability                          (Stockdale, 2002).

World wide, the tanning industry alone is estimated to provide employment to more than 500,000 people. And the employment numbers in the down stream production outfits may even add to this number significantly. (Michael, 2000). A survey by central leather Research Institute (CLRI) estimated that about 1600 tanneries were present in India in 2000. The concentration of tanning industries is mainly in Tamil Nadu                   (Nayadamma, 2000). 
The famous centre for leather industry in Tamil Nadu is Vaniyambadi. Here again there are quite a large number of tanneries where items such as E.I tanned goat, sheep skins, S/C and F/C finished leather are made, locally supplied and exported. There are also innumerable job tanners here. It is the best place for dealing in sheep items. We can say that it is the leather tanning centre with the largest number of tanneries in Tamil Nadu. No other centre has many tanneries as Vaniyambadi does (Rajajee, 2001).

World leather garments exports have increased over the years. U.S.A, Germany and Japan were the largest importers and leather garments in the world in 2004. India was placed among the top three exporting countries of leather garments in these markets. Further, India is the largest sourcing partner of leather garments to spain and Italy, which are the major markets for Indian leather garments. India’s other major export markets are Germany, USA and France. (Kumar, 2000).

The India leather industry is targeting over US$5billion exports by 2010 and is expected to add about addition 1 million direct and indirect jobs during this period. At present, the industry employs 2.5 million people directly and indirectly (Rav, 2007).

India accounts for approximately two per cent of the world trade, in leather and leather products. To be on the fast tract of growth and to have a larger cake in the international business, continuous, technology up gradation and modernization are the most powerful driving forces like in any other   manufacturing sector that dreams steady growth and expansion                  (Sanjay, 2007).

The Indian leather industry consists of 42,000 small-scale industry (SSI) units, which account for 75 per cent of the total production. Nearly people earn their livelihood from this sector. (Nayadamma, 2000). The major production centres of leather and leather products are located at Chennai, Ambur, Ranipet, Vaniyambadi, Trichy, Dindigul in Tamil Nadu. Kolkata in West Bengal Kanupur and Agra in U.P, Jallandhan in Punjab, Delhi, Hyderabad in Andhra Pradesh, Bangalore in Karnataka and Mumbai in Maharashtra. Tamil Nadu is the biggest leathers exporter (40%) of the country and its share in India’s output on leather products in 70 per cent Chennai in Tamil Nadu which is a hub of modern factories producing leather footwear and accounts for the highest export of leather from India (Consumer unity & Trust Society, 2005).

Manufacture of leather from hides and skins involves use of a large number and variety of chemicals, machinery and equipment                             (Nick et al., 2008). The various production processes in Tanning industry pose many hazards to the health of its employees. Toxic chemicals such as Hydrogen-sulphide, chromium, Bleaching agents, disinfection, dyes and physical and biological agents like Anthrax are a few to mention. Their effects vary from minor irritation while working to serious and disabling diseases                 (Jackson et al., 2002).


Many types of chemicals are used in different stages of tannery operation which include lime, disinfectants, bleaching agents and dyes. The most viable condition that aggravates the risk of developing dermatitis is the constant wetling of the skin (Louis, 2003).

The leather tanning industry is characterized by the production of different kinds of effluents, generated in each step of leather processing. These effluents have various chemical compounds which may cause toxicity and endocrine disruption and are thus known as endocrine disrupting chemicals (EDU) (Benjamin, 2004).

Hazard substances can cause short and long term health problem. Work in leather tanning may involve exposure to a wide range of chemicals. Some of these are carcinogens or suspected carcinogens                            (Anders, 2008).

Cancer and asthma were more than five times more common, and coughing, allergies, skin irritation, breathing difficulties, sore eyes and sore throat were three times more common among the workers. This may be due to release of poisonous gases during the tanning process. Exposure to dust and to hazardous chemicals in processing baths may causes skin rashes, dermatoses, irritation of the eyes and respiratory tract etc. Tending moving machinery, rotating drums pulleys etc. may cause entanglement and crushing of limbs. Falls and slips on wet or cluttered floors are a common hazard; a major hazards is posed by falls into vats and pits. Cuts and other injuries by sharp and or mechanized tools may occur. Work for long hours standing up or in a semi-bending posture and handling heavy and bulky loads, hide, skin, leather or other bundles, containers of chemicals etc, may cause fatigue and backpain (Emery, 2000).

Health and organizational hazards were clearly related to the frequency of symptoms and diseases. Most striking was the frequency of symptoms and diseases in workplaces where irritants, dust and fumes and chemicals were all present as serious  problems (Hayhurst, 2000).

When hazards have been identified and the risk assessed appropriate control measures should be developed and implemented. Risk management (control) is not an element of a risk assessment. Risk management is the process of preventing and controlling exposure by introduction of safety measures to protect workers and the environment (Geddes, 2006).

Early detection and diagnosis of occupational health disorders and occupational diseases is one of the most important factors in the prevention control of adverse health effects on workers due to various factors- physical, chemical, biological and psycho-social (Dreisback, 2003).
There are preventive measures to reduce these harmful effects at the workplace. The most effective are reducing or eliminating the solvent vapour by localized exhaust ventilation at the source of vapour release. Wearing protective clothing and gloves made of appropriate material or applying barrier creams; and donning respiratory mask with activated charcoal filters. Regular medical examination of workers to detect early signs and laboratory abnormalities resulting from exposures is also important (Rom, 2007).

Elimination means completely removing the hazard or risk of exposure to the hazard. This is the ideal control solution. An example of elimination is redesigning a work area so the hazardous processes are no longer necessary. Substitution means replacing the hazard by a non-hazardous alternative such as using a non-flammable solvent finishing agent in place of a flammable one. Engineering control includes modifying tools used and providing guards for moving parts. Administrative controls entail introducing work practices which reduce risk such as special, procedures for dealing with hazardous materials. Personal protective equipment such as helmets, safety glasses and hearing protection should be used if necessary. (British Medical Association,  2007).

The usage of organic solvents has been reduced and today most tanners work with water based system in the finishing department where the top coat lacquers and applied. Degreasing, traditionally done with organic systems is today done by water based alternative systems. The unpleasant smell is reduced using biological and chemical system (EthelBrowning, 2001).

Health and nutrition are the two things that go hand in hand. Nutrition is the main preventive measure against a high number of human diseases. The importance of good nutrition to achieve optimal health is unquestionable. The importance of good nutrition is central to maintain good health in a dilapidated environment, fight off disease, correct imbalance in the body and provide energy and enthusiasm for life. Optimum health in linked to the importance of good nutrition. But the point is that the importance of good nutrition is linked to one’s capability to get the proper nutrients from the foods.(Boule et al ., 2007)
Eating a balanced diet is vital for good health and well being. Food provides our bodies with the energy, protein, essential fats, vitamins and menerials to live, grow and function properly. We need a wide variety of different foods to provide the right amounts of nutrients for good health. Enjoyment of a healthy diet can also be one of the great cultural pleasures of life. The foods and dietary patterns that promote good nutrition are outlined in the Dietary Guidelines. An unhealthy diet increases the risk of many diet related diseases (Coulston et al., 2008).

A poor diet can have an injurious impact on health, causing deficiency diseases such as scurvy, beriberi and kwashioskor, health threatening conditions like obesity and metabolic syndrome and such common chronic systemic diseases as cardiovascular disease, diabetes and osteoporosis (Shils et al ., 2008).

Available data indicate that there are over 2000 Tanneries in the country excluding cottage scale units. If small scale tanneries are also included at the number of tanneries may go beyond 2100. This indicates that the number of employees exposed to the risk of health hazards in quite large (Chen, 2008). Though several research studies have been carried out on the health hazards of industrial workers, no study have been conducted with special reference to nutritional status of leather workers. So, the present study, entitled “Nutritional and health status of workers in leather Industry”, was undertaken with the following objectives.

1. To elicit information on the family background of workers in the leather  industry.                                                     
2. To assess their nutritional status.
3. To study the occupational hazards of workers and measures taken to safeguard the workers.
4. To assess their health status.

II REVIEW OF LITERATURE

The literature for the present study entitled “Nutritional and Health   Status of Workers in Leather Industry“, reviewed under the following headings
A. Indian leather industry – an overview
B. Occupational hazards in leather industry 
C. Prevention of occupational hazards in leather industry
D. Nutrition and health 

A. INDIAN LEATHER INDUSTRY - AN OVER VIEW   

According to Uma, (2009) the Leather industry occupies a place of prominence in the Indian economy in view of its massive potential for employment, growth and exports. There has been an increasing emphasis on its planned development, aimed at optimum utilisation of available raw materials for maximising the returns, particularly from exports. The exports of leather and leather products gained momentum during the past two decades. There has been a phenomenal growth in exports from Rs.320 million in the year 1965-66 to Rs. 69558 million in 1998- 99. Indian leather industry today has attained well merited recognition in international markets besides occupying a pride of place among the top seven foreign exchange earners of the country.

 
The leather industry, one of the major foreign exchange earners of the country recorded significant growth since the beginning of the decade. Today the share of the value added finished products in the total exports from leather sector are 80 percent as against 20percent in 1970s (Ted Quinm, 2008).

According to Duck, India accounts for 2.65 per cent of the world trade in leather and leather goods. But with the government setting an export target of $7 billion for the year 2010-11, the country is all set to emerge as a major player in the world (Keshab Das, 2001).


Leather industry is the 10th largest sector in the Indian manufacturing sector, holds a prominent place in the Indian Economy. It is also the largest manufacturing sector and its products are considered amongst the top ten export earners of the country (Watt, 2004).

The major markets for Indian leather products are Germany with a share of 14.12 per cent, Italy 12.82 per cent, UK 11.48 per cent,                           USA 9.98 per cent, Hongkong 6.61 per cent, Spain 6.09 per cent,                    France 6.14 per cent, Netherlands 4.13 per cent, UAE 2.38 per cent and Australia 1.55 per cent. These 10 countries together accounts for nearly 75.30 per cent of India’s total leather products export. The government of India had identified the leather sector as a focus sector in its Foreign Trade Policy 2004-2009 in view of its immense potential for export growth prospectus and employment generation (Hendriks, 2004). 

 
East European countries like Poland, Romania, Czech and Slovak Republics have remerged as major production centres particularly for footwear sector. These countries pose major challenge to Indian exporters as they enjoy geographical advantage. Department of Industrial Policy and Promotion has initiated a major initiative during the 11th Five Year Plan (2007-12) under “Indian Leather Development Programme” (ILDP) with an outlay of Rs.1300 crore for overall development of the leather sector by augmenting raw material base, enhancing capacity, addressing environmental concerns, human resource development, infrastructure development, attracting investment and global marketing of Indian Leather                    (Rangnekar, 2007).
Increase in exports and capacity is also expected to create more jobs. Presently, about 2.5 million workers are involved in the leather industry, in both organised and unorganised sectors  (Bibek et al.,2005).


The government has targeted increasing India’s leather exports to             $7 billion by 2010 form $2.3 billion now, which will generate around one million additional jobs in the country (Saurabh et al., 2000).

The leather industry is spread in different segments, namely Tanning and Finishing, Footwear and Footwear Components, Leather Garments, Leather Goods including Saddlery and Harness, etc. For the estimated production capacity in different segments. The major production centres for leather and leather products are located at Chennai, Ambur, Ranipet, Vaniyambadi, Trichi, Dindigul in Tamil Nadu, Calcutta in West Bengal, Kanpur in Uttar Pradesh, Jallandhar in Punjab, Bangalore in Karnataka, Delhi and Hyderabad in Andhra Pradesh (Kevin, 2002). 

India is the second largest footwear producer in the world. Indian leather industry has capacity to produce l776 million pairs, 112 million pairs of Shoe Uppers (Deepak, 2001).
 
The footwear manufacturers of Agra in northern India will soon have a new leather park to help them meet their supply needs and to enable them to present their products to buyers more effectively. The city of Agra has long had a reputation for skilled leather workers and footwear producers, but most businesses have operated on a small scale. It is hoped that this development could help the local industry move to the next level (Cumming, 2002).

The Andhra Pradesh Government is planning to develop a 413 acre International Leather Complex at Krishnapatnam in the North district of Hyderabad. The project report submitted by CLRI estimates the cost at around Rs180 crore, of which central government will provide a grant of    Rs.30 crore, and further funding is hoped for from the state government                    (Aparna, 2004).

The eastern region including Kolkata in West Bengal has a two-thirds share of the country's leather goods exports. Its share in India's tanning capacity and production stands at around 22%. Cheap raw material, abundant water supply, skilled labour and low operating costs are the important              factors that makes the state an attractive destination for leather based industries. West Bengal has over 500 tanneries and a large number of   leather goods manufacturing units, most of which are small enterprises (Oliveria et al., 2004).

According to West Bengal Chief Minister, Buddhadeb Bhattachjee, the government, encouraged by the uptake at Bantala, has decided to build a tanning complex at Panjipara in West Dinajpur district, primarily to process raw hides. The complex, to be developed under public private partnership (PPP) involves investment of about Rs.30 crore (Chandavarkar et al., 2003).
Tanners in Kanpur began to export from the 1960s. The area is particularly focused on saddlery and safety footwear. Its 342 tanneries and manufacturers registered with CLE export goods worth around US$663 million per year (White, 2000).

Kumar revealed that yearly turnover of the Punjab leather industry was Rs1,000 crore, of which only Rs.400 crore was for export                             (Aaditya, 2003).

The All India Skin and Hide Tanners and Merchants Association (AISHTMA) is a 92 years old apex body and various district and regional associations are affiliated to it. Both the central and state governments have recognised it and consult on all policy matters such as labour, taxation etc. It is also in the service of tanners in importing and supplying tanning materials like wattle extract to them. It is also associated with many national and international trade and industry organizations (Milton, 2007). 

Tamil Nadu is in the forefront in leather with an annual production of more than 1.2 billion sq. ft of finished leather. It is about 60% share in total finished leather production of our country and 45% share in total export from India. There are 497 leather products units in Tamil Nadu producing about 59 million pairs of full shoes, 27 million pairs of shoe uppers, 7.1 million pieces of leather garments and 29.5 million pieces of leather goods. The quality of various leathers being produced here is of high standard and comparable with that of any advanced country (Kesearan, 2005).

Chennai, Ambur, Vaniyambadi, Pernambut, Ranipet, Trichy, Erode and Dindigul are the main centres for leather. Chennai, Ambur and Ranipet are the major hub for leather products such as leather shoes, garments and goods (Rajajee,2001).
The government is also implementing various special focus initiative under the Foreign Trade Policy for the growth of leather sector. With the implementation of various industrial developmental programs as well as export  promotional  activities and keeping in view the past performances, and industry inherent strengths, the Indian leather industry aimed to augment the production, there by enhance export to US$7.03 billion by 2013-14, and resultantly create additional employment opportunities for overall  one million people (Kumar,2005). 
B. OCCUPATIONAL HAZARDS IN LEATHER INDUSTRY


Workers spend a great deal of thesis time in industrial settings. In many industries, workers are exposed to various types of health hazards. There are approximately 20 million work related injuries each year 3,90,000 work – related illnesses and 1,00,000 work related  deaths                   (Michael, 2003).

           Park and Park (2000) status that an individual worker may be exposed to five type of hazards, depending upon his occupation.

a) Physical hazards

b) Chemical hazards

c) Biological hazards

d) Mechanical hazards

e) Psychosocial hazards

According to Hughes et al. (2005). Physical hazards have been well known for many years and the recent emphasis has been on the development of lower risk workplace environments. Physical hazards include topics such as electricity, manual handling, noise, vibration, display screen equipment and radiation.

Heat stress, in particular when working on warn days is premises lacking good ventilation or air conditioning. Burns caused by contact with hot surfaces or splashes of hot solution (Watt, 2001).

Most manufacturing and industrial operations create nose, “noise” unwanted sound. Very high levels which may occur at work may result in hearing loss by causing damage to the hair cells in the chochlea in the inner ear (Kumar, 2000). Several investigators have suggested that aversion to noise may be more highly correlated with health problems than the noise itself. Occupational noise exposure increase in either cystolic or diastolic blood pressure or both. People sensitive to noise shows significant periphiral vasoconstruction and cardio vascular disorder (Purohit et al., 2004).
Vibration usually affects the hands and arms. After some months or years of exposure, the fine blood vessels of the fingers may become increasingly sensitive to spasm (white fingers). Exposure to vibration may also produce injuries of the joints, of the hands, elbows and shoulder (Park and Park, 2000).

Leucoderma (ie) white patch on the skin is reported among the tannery workers but the cause of this disorder was due to wearing of rubber gloves and boots containing mono-benzene as antioxidant. The common site of leucoderma in hands and feets (Proctor, 2004).

Eye strain due to poor illumination and low backpain due to prolonged working in a standing posture in the tannery (Leslie, 2004).

Slips, trips and falls on the level especially on wet, slippery or cluttered floors, while moving heavy loads such as containers of chemicals, bundles of hides, skin, leather etc. Falls in tanning vats and pits (Hayhurst, 2008). Fatal injuries by drowning and scalds are reported in tanneries. This is due to wet, greasy, slippery floor and unfenced pits and vats. The risk in further increased due to poor illumination of work place. Finger injuries are common especially when fleshing and dehairing operations are carried out manually using sharp long knives (Raidas, 2000).

Acute musculo skelectal injuries caused by physical over exertion and awkward posture while moving heavy or bulky loads, in particular bundes of hide, skins and leather (Scheppler, 2000). Callosities (thickening of skin at pressure points) especially of shoulder and plan is caused due to repeated pressure and motion effects while the hides and skins are handled and transported manually by the workers. It can also be caused by the use of hand tools (Lionel et al., 2008).
According to Shammi et al., (2004). Hazardous materials are part of our daily lives, we all make daily contacts with a considerable number of chemicals, many of which are known carcinogers. Other are suspended carcinogens. Some occur by man made products, which have benefits desired by members of our society because of our life style.

Chemical agents comprise a number of chemicals toxic dust and gases which are hazards to the health of the workers (Gupta, 2000). More than seven million chemicals are now known to man and several thousand new ones are discovered every year. Most of them have only ever been mentioned once in the chemical literature. Even, so about 80,000 chemicals are now in common use and everyone is a potential hazard if wrongly or if released in large quantities by accident (Scott, 2000).

In this connection guidelines have been laid down by the European Economic community directive and the control of Industrial Major Accident Hazards (CIMAH) Regulations 1984 in British. Thus any industry                    handling, storing or using any material above the stated quantity should be considered a major hazardous works. This information is also brought                  out by the Directorate of Factory Advice Service, Government of India (Agarwal et al., 2005).

Manavalan (2002) status that the effects of chemicals on health depend upon a number of factors such as how they get into the body, their chemical and physical properties, the amount (dose), duration of exposure and the personal characteristics of the individual. 

Chrome ulceration is specific skin lesions caused as a result of direct contact with Trivalent or Hexavelent chromium compounds and is epically observed among chrome tanners. The affected workmen have painless, multiple ulcers or holes on the skin of the exposed parts of the body, especially hand and feet (Scott, 2000).
The International Agency for Research on cancer (IARC) evaluation have indicated increased risk for cancer among leather tanning and finishing workers – including lung cancer, sinonasal cancer and pancreatic cancer associated with leather dust and tanning and bladder cancer, testicular cancer associated with dyes or solvent in the finishing process (Giana et al., 2000).

Skin irritation and aliments due to direct contact with chemicals, burn due to contact with / spillage of corrosive chemicals on skins of workers and respiratory disorder due to inhalation of dust / vapur (Kanerva, 2008). Skin riches and dermatoses as a result of exposure to cleaness, solvents, disinfection, pesticides, leather processing chemicals etc. Allergies caused by many of the chemical used in tanneries (Shlian et al., 2003).

Carbon monoxide is a poisonous gas account of having an affinity to Haemoglobin, the red pegiment that carries oxygen in blood, some 250 times greater than oxygen itself. The combination carboxyhaemoglobin, is not released and prevents oxygen from combining with it continued inhalation leads to death as all Haemoglobin become attached to carbon monoxide. The  condition known as asphysia (Shreve,2006).

Sulphurdioxide causes irritation of the respiratory system. It affects mainly the upper respiratory tract (Aswathanarayana, 2003). Chorine used in the leather industry causes irritation of eye, nose and throat. Large doses of chlorine damage lungs, producing edema, pneunonitis, emphysema and bronchitis (Nelkin et al., 2001).
Merri – Shian et al., (2000) reported the health effects of selected chemicals used in leather industry & is given below.
	S.No.
	Name of the chemical
	Health Effects

	
	
	Acute
	Chronic

	1)

2)

3)

4)

5)

6)

 7)

 8)

 9)

 10)
 11)
12)

13)

14)

15)
16)

17)

 18)

19)

20)
	Benzene

Xylene

Carbon – tetrachloride 
Chloroform

Polychlorinated biphenyls
Arsenic as elemental and inorganic compounds.
Acetone

2-Butanone (methyl ethyl ketone)
Isopropyl alcohol

Stoddart solvent
Chloromethyl ether
Ethylenoxice

Formaldehyde

Triethyl amine

Vinyl bromide

Malathion

Toluene

n – Hexane

Acetone

Methylene
	Vertigo; headaches; nausea: vomiting; lost consciousness; respiratory and circulatory failure

Vertigo: headaches; nausea; vomiting; lost conscious ness; respiratory and circulatory failure irritation.

Skin, eyes effects 

Narcotic effects, skin
Skin 

Irritate nose, throat can burn skin and eyes, poor appetite, nausea, vomiting.

Irritating eyes, nose, throat headache, 
dizziness.
Irritating eyes, nose, headache, dizziness, nausea
Irritation to eyes, skin.

Irritation to eyes, nose and throat.
Irritation eyes, skin, conrneal, damage
Skin irritation, skin ulcers, eye irritation and burns, frostabite, irritation of lungs, numbing of sense of smell.
Irritation of skin and eyes irritation of nose /month and throat, irritation of lungs
Sever burns of eyes, leading to permanent damage, irritation of noise, throat and lungs.
Irritate eyes, dizziness and lightheaded
Nausea, vomiting, abdominal tightness, cramps, diarrhoea, sweating.

Vertigo; headaches; narcotic coma.

Skin and mucous membrane irritation; dizziness; vertigo; convulsions; narcoses

Unrest; nausea; vomiting; progressive collapse; coma; kidney and liven damage.
Lose appetite; headache; irritability; stupor; numbness; fatigue; unconsciousness; skin and eye irritation.
	Hyporegenerative anaemia; a plastic anaemia; leukaemia;malignant lymphoma;lymphohematopoietic malignancies; lung cancer; primary hepatocarcinoma; stomach cancer; nonneoplastic blood disease.
Fatigue; dizziness; headache; sleeplessness; irritability; memory and appetite loss; thirst; burning eyes; ringing ears; nose bleeds; nausea; vomiting; cardiovascular disease; liver, kindly, heart, neurosystem and reproductive maladies.
Cancer, tetratogen, liver damage.
Liver and kidney damage cancer.
Liver damage, cancer.

Can cause skin and lung cancer, reproductive hazard, teragtogenic.

Dermatitis

Systemic injury

Nervous system, dysfunction.

CNS depression

Blood stained sputum, bronchial secretion.

Leukemia, abdomiunal cavity cancer in animals, damage to nervous system, liver, kidneys.

Skin allergy, asthma like allergy, shortness of breath bronchitis.

Irritate and damage lungs, damage the heart, liver and kidneys, asthma like lung allergy.

Cancer

Vision problem mutagenic.

Irritation of the mucous membrane; euphoria; headaches; vertigo; nausea lost appetitie; alcohol intolerance; autoimmune  illness; 
reproductive disorders
Muscle paralysis 

Headache; drowsiness;throat irritation; coughing; vertigo

Shorteness of breath, pulmonary edema; liver damage.


Yanbro (2005) states that viruses may contribute to approximately 15 -20 per cent of human cancer throughout the world.

Raw hides and skin may be contaminated with a variety of bacteria, mold, yeasts etc and various diseases (eg. Anthrase, leptospirosis, tetanus, Q-fever, brucellosis etc) may be transmitted to tanners (Dalton, 2000).                The large quantities of dust produced in buffing operation would normally be contaminated with disease bearing microorganisms, putrefaction products etc (Allan, 1999).

In the early stages of the beam house operations, there may be some risk of infection due to zoonoses from the raw hider – Anthrax was a recognized hazard among workers engaged in handling hides and skins, particularly dry and dry–salted hides. This hazard has been virtually eliminated in tanneries due to disinfection of hides prior to shipment the facilities. Calories of fungi may develop on leather and on the surface of the liquors (Stellman., 2002).

Dusts of vegetable tanning materials, lime and leather are generated in many operations carried out in tanneries. The most common morbidity as a result of dust exposure is reported to be CHRONIC BRONCHITIS. It is a disease caused by a biological agents Bacillus anthracis (Raidas, 2007).

Anthracic spores find thesis way through skin abrasions resulting in skin ulcerations commonly known as cutaneous anthrax or Malignant pustule. Inhalation of spores does occus rarely and the worker may develop Haemorrhagic Pneumonia of lungs known as pulmonary anthrax. It is a fatal disease (WHO, 2008).

There are many hazards, connected with the operating parts of the machiones for eg: injures caused by revolving drum, in – running rollers and knives (Brow, 2000).

US Department Labour Bureave statistics, (2008) reported that electric shocks caused by contact with defective electric machinery. Blows of machinery cuts and stakes caused by manual or mechanized working tools. Poor quality and unsatisfactory maintenance of electrical installation, inadequate for the corrosive and high risk of electric stocks and fatal accidents (Karen et al., 2003). 

Eye injuries caused by flying particles from rotating buffing machines. Collosities on hands caused by continuous strenuous work with hand tools (Asfahl, 1999).

The perfect humanbeing is composed of physiology and psychology which needs to be addressed to understand these complex factors for improving safety, health and productivity at work (Tripathy, 2002).

In the last 20 years that psychological hazards have been included among the occupational health hazards faced by many workers. This is now the most rapidly expanding area of occupational health and includes topics such as mental health and workplace, stress, violence to staff passive smoking, drugs and alcohol (Lionel, 2008). Violence from outside the organisation, work – related stress, whose causal factors include excessive working time and over work (Michael et al., 2008).

Industrial fatigue is one of the leather hazards from time memorial.  The local fatigues like visual, muscular, cardiovasualar, neural and hormonal leads to development of total fatigue in human, which causes the loss of performance capacity (Manavalan., 2007). Exposure to unhealthy elements during meetings with business associates eg: tobacco, uncontrolled alcohol (Everly, 2001).

The limited knowledge and awareness about the existing health hazards and safety risks at work result in a corresponding in adequate protection of tannery workers as well as unsatisfactory preparedness for fire or medical emergencies (Monga, 2007).

C. PREVENTION OF OCCUPATIONAL HAZARDS IN LEATHER INDUSTRY


Prevention of occupational disease refers to the identification and control of the risks arising from physical, chemical or other workplace   hazards in order to promote a safe and healthy working environment  (Herington, 2008). Occupational health also involves psychological factors such as work – related stress. The severity of occupational health problems varies greatly, from mild carpel tunnel syndrome to potentially fatal disorders (such as black lung disease) and fatal work – related accidents                     (Levy, 2000). The objective of work health studies is to protect the workers against the adverse effects in the working environment                        (Dembach, 2002).


Install effective exhaust ventilation to remove hazardous gases and vapours and eliminate obnoxious odours from the tannery. Efficient exhaust ventilation should be provided at the point of dust generation, especially at buffing and shaving machines and at rotating drums, wear protective goggles and respiratory protection during buffing work (Rosenau, 2002).


Adequate lighting in the workrooms to be provided to reduce chances of accidental injuries, call a qualified electrician to examine and repair faulty or suspect electric equipment (Cassens, 2001).


Ear protectors are capable of reducing the noise level at the ear by               10 to 55bB, depending on the make and frequency. A personal ear protector permits the reduction of noise at the ear, if not to a pleasant level, atleast to harmless one. The four kinds of ear protectors ear plugs, helmet, semi-insert and ear muffs (Tripathy, 1999).


One method of reducing vibration transmission is to separate each machine, on mounts, so that the shock is continued. Vibration produced is blocked form travelling beyond the machine itself by isolating the equipment so the vibration will not be transmitted to the floor, structural members or rigid sections of electricial distribution system. One of the simplest methods of controlling vibration and shock from machine installations is with isolation  pads made of felt, cork, elastomers, steel, aluminium or numerous combinations of these materials (Bhatia, 2004).


Impervious long gloves made up of either washable leather or fabric lined rubber, sleeves, aprons ad boots of impervious material to be worn by the workmen to avoid direct contact with chemicals (Rosenau., 2008).


The raw hides and skins should be disinfected using proper disinfectants before processing those for tanning. Use mechanical aids for the lifting and transport of heavy loads how to deal with sensitivity to solvents and adhesive (Ragavan, 2009).


More frequent replinIshing of tanning liquor is required during                       hot weather to prevent its putrefaction and generation of H2S gas                    (Waallance, 2008).


Tests for toxic gases like H2S to be made before workers are permitted to enter tan pits and the worker must wear respiratory protective devices and safety belts attached to a rope, the free end of which is held by a person standing outside. These precautions are essential and obligatory on the part of management as prescribed under section 36 of the Factoreis Act                (Dembach, 2002).


A group of scientist at the Chennai based central leather Research Institute (CLRI) has developed two cost effective and ecofriendly techniques to remove chromium from the effluent discharged by tanning units                (Holland, 2005).


Suitable barrier creams and lotions for applications on the exposed body parts before start of work to be provided to the workmen. This will help in preventing occupational dermatitis and chrome ulceration (Jane, 2006).


Keep a high level of personal hygiene change clothes at the beginning and end of shift, do not take work – soiled clothes to home. Separate cloakroom facilities for out –door clothing and work clothing with interposed adequate washing facilities are the arrangement of choice for tannery workmen (White,2008).

  
Post warning sigins include prohibition of eating in the workrooms, washing hands and scrub under the nails before eating, bleach and strong alkalie soups not to be used for removing dyes from hands, workers warned  against scratching their skin or even touching their faces without cleaning their hands and workers trained to seek immediate first – aid for injuries and to report any signs of anthrax at once (Mulvihill et al., 2006).


First – aid facilities to be provided and the workers trained in first –aid especially with artificial respiration, emergency care for eye problem due to lime dust, first – aid for injuries and training to use the facilities for                      even slight abrasions  is essential if anthrax is to be avoided                   (Alderman et al., 2000).


Periodic medical examination of workers once is 6 months is to be carried out by a qualified medical officers trained in occupations health. The medical records of workers are to be maintained and updated as specified in the relevant model rules and under the factors Act (Unites States working conditions service, 2009).


Display of precautionary notices in each department against risk of occupational injuries and diseases in a simple lucid language would be of great help to the workers (Nasca et al., 2000).


Ignition sources, such as lighted cigarettes and pilot lights should be eliminated from areas where flammable liquids are being used                   (Kathleen et al., 2005).


An alternative approach to cancer control is based on the view that if may be possible to prevent cancer through drugs or chemicals (chemoprevention), decreasing the hosts’ susceptibility to environmental and occupational carcinogens. Therefore, future research should be directed towards understanding carcinogenic mechanisms including the multistep process of carcinogenesis, that is induction, promotion and progression, so that new chemo preventive substances may be developed                          (ILO – CIS  bulletin, 2003).


Learning by doing particularly action or measures which directly contribute to solving existing problems. Learn correct lifting techniques and work postures, to avoid low back pain (Miller, 2008).


Supervisors and other individuals who work in occupations associated with an increased risk of injury should receive focused evaluated training  programes that cover the fundamental principles and practise of injury control (Gorden , 2009).


Persons handling hazarour substances to comply with procedural safeguards section 8 of the Act provides that no person shall handle or cause to be handled any hazardous substance except in accordance with such procedure and often complying with such safeguards as may be prescribed (Sharma, 2006).


The tannery wastes must be adequately treated and the effluent should be rendered innocuous before being discharged into the drain. This is also one of the statutory requirements prescribed under the Factories Act (United States working conditions service., 2009).

D. NUTRITION AND HEALTH

According to Debruyna et al.,(2008) nutrition in basic human need and a prerequisite for healthy life .A proper diet is essential  for growth and development. Nutrition is the science that  deals with all the various factors of which food is composed and the way in which proper nourishment is brought about. The average nutritional requirements of groups of people are fixed and depend on such measurable characteristic such as age, sex, height, weight, degree of activity and rate of growth . 

Nutrition is /intrinsically/ related to health. Our health is based on many variables - exercise, sleep schedule, digestion, environment, hydration- but the most basic aspect of our health is what you eat (Bell et al., 2002).

Nutrition is the study of food. It attempts to explain how food nurtures our bodies and influences our health. It consists of consuming, digesting, metabolizing and storing nutrients, as well as the reasons behind how these nutrients shape our bodies (Groff et al., 2005).Scientifically, it can be said that nutrition with proper intake of food in right proportion provides the right kind of nutrition for health. The proportion of food to be taken varies                                with the individual on basis of health and the metabolic rate that one has (Susan, 2001).
While talking about nutrition and health, It should also be mentioned that for having a proper health, one should follow a balanced diet. This is the basic nutritional tips that one should understand. Imbalance of proper nutrients in food causes deterioration in the health. Imbalance can be both over intake and under intake of nutrients that are required by the body   (Janice et al., 2006).
It is good to mention that there are mainly six types of nutrients that a human body requires. Water, fats, minerals, proteins, carbohydrates and vitamins are the six important nutrients that should be included in daily diet to keep one healthy. Fibrous fruits also form an essential composition in the list of balanced diet (Smolin et al., 2003).
The insufficient intake of vitamins, minerals, proteins in the food are related to some disorders, and diseases. The defect in health due to the improper intake of food is known as malnutrition. The malnutrition consist both under nutrition and over nutrition (Krischmann, 2007).

Today the world faces two kinds of malnutrition, one associated with hunger or nutritional deficiency and the other with dietary excess                (Margaret, 2007).
Under nutrition occurs when one or more vital nutrients are not present in the quantity that is needed for the body to develop and function normally. This may be due to insufficient intake, increased loss, increased demand, or a condition or disease that decreases the body’s ability to digest and absorb nutrients from available food. While the need for adequate nutrition is a constant, the demands of the body will vary, both on a daily and yearly basis (Mohivaddin, 2000).
Over nutrition means excess intake of food. Which is also harmful to the body. The excess nutrients are stored by the body and increases body mass. The over intake of saturated fats such as ghee, oils, butter, eggs may cause hypercholesterolemia. This is a situation in which the blood cholesterol level rises from normal level. The excess cholesterol in blood leads to hear attack. The over intake of foods such as sugar, honey etc may cause overweight and obesity. Which leads to the accumulation of fat in body. The excess intake of vitamins is also harmful to the body.(Simon et al.,2000)
The major causes of death, illness and disability in which diet and nutrition play an important role include coronary heart disease, stroke, hypertension, atherosclerosis, obesity, some forms of cancer, Type 2 diabetes, osteoporosis, dental caries, gall bladder disease, dementia and nutritional anaemia. The Dietary Guidelines assist us to eat a healthy diet and help minimise our risk of developing diet-related diseases (Cooper et al., 2008).
The Dietary Guidelines are based on the best available scientific evidence linking diet and health. They provide information for health professionals and the general population to reduce the risk of diet-related disease. The Dietary Guidelines encourage healthy dietary patterns to promote and maintain the nutrition-related health (National Research Council U.S, 2001).

Continuing accumulating of scientific evidence demonstrates that nutrition is one of the most important determinants of health for the individual, and that specific nutrition habits of various populations can significantly decrease the overall risk of several chronic diseases (Shils et al., 2006).
The importance of nutrition in attaining good health can never be ignored. What you eat will determine how long you will live, how obese you become, how often you fall sick, how physically fit you are, and a host of other vital factors. Nutritious food also helps you in maintaining your body weight (Lotta, 2002).

Nutrition (also called nourishment or aliment) is the provision, to cells and organisms, of the materials necessary (in the form of food) to support life. Many common health problems can be prevented or alleviated with a healthy diet.
 
Nutrition affects our lives in many areas. It also affects our society as the WHO points to a relation between poor nutrition and poverty. This makes sense. If we feel well we will be able to work and/or work better. Granted, if there is no work to be done then our health can not be a factor (World Health Organisation, 2003).

 Proper nutrition with intake of all necessary nutrients in proper proportion is the key to proper health and therefore a balanced diet is necessary to maintain a perfect health (Brown, 2008).
Iii methodology

The procedure adopted for the study entitled “Nutritional and Health Status of Workers in Leather Industry” is dealt under the following headings:

F. Selection of area
G. Selection of samples
H. Formulation of interview schedule
I. Conduct of the study and
J. Analysis of the data
A. SELECTION OF AREA
The area selected for the study was Vaniyambadi which is in Vellore District. There are 25 big and 125 small scale leather industries. The study was conducted in Balaji leather industry which is a small scale industry.

The reasons for the selection of this particular industry were the familiarity and convenience of the investigator and also the co-operativeness, willingness and keenness of the authorities in improving the nutritional status of their workers. Moreover the workers were willing to cooperate to collect the data required for the study.

B. SELECTION OF THE SAMPLE

Balaji leather industry is a leather Tanning industry. “Leather Tanning” is the general term for the numerous processing steps involved in converting animal hides or skin into finished leather. Soaking, warehousing, sorting, de-fleshing and unhairing are referred as beam house operation. Bating, pickling, tanning, samming and splitting are referred to a tanyard process. Finishing process include neutralising, filling out dyeing greasing, drying, stalking and spray finishing (Sharma, 2006).

In this industry 200 workers were employed and all of them were taken as the samples. All of them were between the age group of 20-59 years. Among these, 40 were working as Manager, Technician, Supervisors and were not exposed to any chemicals. The remaining 160 members were directly exposed to chemicals and were divided into three categories – Beam house operators, Tanyard Workers, and the workers involved in finishing process (Plate 1).

The beam house operators were exposed to lime and sodium bisulphide. Workers involved in tanyard process handled chemicals such as basic chromium sulphite, sodium formate, sodium biocarbonate, ammonia formic acid, sulphuric acid, sodium metabisulphate. Ammonium bicarbonate, fluride, sulfides, zinc chloride, borax, bleaching powder, lime naphthalene, derivatives, nickel sulfate, oxalic acid, tri cresylphosphate, vegetable tannies, etc.

Workers involved in finishing process were handling ammonia, pigments, solvents, liquors, cationic dye solutions, synthetic fat liquors, semi synthetic fat liquors, polimer fatliquors, raw neets foot oil, fish oil, lanolin fat liquors, phosphoric esters base fat liquor, lecithin fat liquors etc.

The samples thus selected for the study are given in Table I.

TABLE I
 WORKER CATEGORIES
	S. No.
	Category
	Type of work
	No. of workers

	1.

2.

3.

4.
	I

II

III

IV
	Manager, Technician, Supervisor

Beam house operators

Tanyard workers

Workers involved in finishing process
	40

40

85

35

	
	
	Total
	200


C. FORMULATION OF INTERVIEW SCHEDULE

Interview method was chosen for collecting information because of its convenience, comprehensiveness and possibility of obtaining genuine information.

According to Gupta (2007), direct personal interview is a face to face contact with the persons from whom the information is to be obtained. The information thus obtained is first hand and is likely to be more accurate. So, a 


Plate 1

[image: image2.jpg]Beam house operators

Tanyard workers

Workers involved in
finishing process

TYPE OF WORK
PLATE 1

28




specially designed interview schedule was developed to elicit information on socio-economic status, dietary pattern, health status, life style, occupational status, amenities provided in the industry occupational hazards and occupational diseases of the subjects. The detailed schedule is given in (Appendix I).

D. CONDUCT OF THE STUDY

The conduct of the study involved the following steps:

1. Orientation of the subjects
2. Conduct of survey
3. Assessing the nutritional status of the workers
a. Food and nutrient intake
b. Anthropometric measurements
4. Assessing the health status
a. Clinical examination
b. Haemoglobin estimation
c. Examination of blood smear
1. Orientation of the subjects


The investigator met the subjects in groups and explained the objectives and procedure involved in the study and developed a rapport with them. The subjects were motivated to extend their full co-operation for the conduct of the study.

2. Conduct of survey


The investigator visited the industry and collected the information from all the subjects in person. Information regarding age, type of family, educational status, occupation, income per month, expenditure pattern were collected. The data related to meals consumed, type of diet, meals skipped, meals preferred for lunch, foods avoided, frequency of consumption, smoking habits, exercise undergone, consumption of tea/coffee, leisure time activity were collected from all the samples.

The details regarding the nature of work, years of experience, number of working days, duration of work/day, details of salary and bonus, mode of transport, locality of workspot, type of work, type of chemicals handled were gathered. Absenteeism from work due to health reason, occupational diseases such as allergy, tuberculosis, jaundice, sunburn, corrosion of fingers, poor vision, eye strain and fatigue, deafness, heat, cramps, hypertension, coronary heart disease, diabetes and other common health complaints were collected. The information regarding the amenities provided in the industry were also collected from all the samples.

3. Assessing the nutritional Status of the workers
The nutritional status of the selected men was assessed by

a. Food and nutrient intake
b. Anthropometric measurements
a. Food and nutrient intake
Food and nutrient intake of the individual has a direct influence on the nutritional status of the individuals. The dietary intake was determined through 24 hour recall method for the selected 20 subsamples (5 from each category). Based on this, the mean food intake and mean nutrient intake were calculated and compared with the Recommended Dietary Allowance (RDA) given by (ICMR, 2005). The proforma used are appended (Appendix II).

b. Anthropometric measurements:

Anthropometric data are most valuable when they reflect accurate measurement and are recorded over a period of time. Anthropometry is the science of measuring the size, weight, height and proportions of the human body. These physical measurements are one of the components of nutritional assessments (Mahon and Stump, 2004). Hence the following anthropometric measurements were taken using the standard procedures for all the samples. (Plate II).

i. Height

Height of an individual is principally a measure of skeletal long tissue (Jelliffe and Jelliffe, 1989).  The subject was asked to stand erect on a flat floor against a wall, without slippers and with feet close together and head, shoulder back, buttocks and heels touching the wall and their head held erect. A horizontal scale was placed gently to touch the head of the subject and marked on the wall and the height was measured using a tape, correct to 0.1 cm (Srilakshmi, 2006).

ii. Weight

According to NIN (2005) weight is the most important anthropometric measurement in use. Body weight is a simple measure of total body components and growth and therefore, changes in body weight do not provide any insight into the relative changes in each component. Body weight is generally compared to an ”ideal” or “desirable weight” (Michael et al, 2005).

Bathroom scale balance was used for recording weight. The balance was adjusted to zero and the reading was noted. The subject was made to stand on the platform of the balance without footwear and with minimal clothing.

iii. Body Mass Index (BMI)

According to NIN, 2000, BMI is the weight (kg/height(m2) a definition of the degree of adiposity. BMI values were calculated for all the samples and classified according to the standard values recommended by International Obesity Task Force (IOTF, 2000) for Asians.
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BMI < 18.5 = Underweight



18.5 - 24.9 = Normal



25 - 29.9 = Overweight



BMI >30 = Obese

4. Assessing the health status

The health status of the workers was assessed by 

a. Clinical examination
b. Haemoglobin estimation
c. Examination of blood smear
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a. Clinical examination
Careful observation of physical signs of nutritional status provides an important added dimensions to the overall assessment of individuals             (Bonnie et al., 2000). Clinical examination was done for all the samples to find out the nutritional status and degree of nutritional deficiencies, prevailing among the workers, such as grey hair, dry wrinkled skin, night blindness, bleeding gums, angular stomatitis, dental caries, muscular cramps, weakness, osteoporosis etc. Clinical examination was carried out with the help of an experienced medical officer.

b. Haemoglobin Estimation

Haemoglobin is a useful index of the overall nutritional status irrespective of its significant role in anaemia. Haemoglobin level was measured for all the samples and the prevalence of anaemia was noted based on the haemoglobin level. Estimation of haemoglobin was carried out by cyanomethaemoglobin method (NIN, 2000) in the laboratory.
b. Examination of blood smear

Since most of the workers are exposed to chemicals in the industry, an attempt was made to diagnosis allergy based on eosinophil count.

This test is a useful adjunct because elevated levels may indicate the presence of an allergy. Eosinophil accumulation is a hall mark of allergic inflammation (Wolters, 2002).

E. ANALYSIS OF DATA


The data thus collected was consolidated, tabulated, analyzed and interpreted using appropriate statistical methods and given in the next chapter- Chapter IV Result and Discussion.

IV 
RESULTS AND DISCUSSION
The results obtained from the present study on the “Nutritional and Health Status of Workers in Leather Industry” are presented and discussed under the following headings:

H. Socio – economic background of the subjects

I. Life style

J. Occupational status, occupational hazards, occupational disease and amenities provided in the industry

K. Dietary pattern and food habits

L. Nutritional status of the subjects

M. Health status of the workers and 

N. Haemotological profile

The total sample of 200 workers were divided into four occupational categories and is given below.


Category I 
- Manager, Technician, supervisor (40)


Category II
- Beam house operators (40)


Category III
- Tanyard workers (85)


Category IV 
-  Workers involved in finishing process (35)


All the results are presented based on this categories.

A. Socio – economic background of the subjects

Information regarding demographic status, age of the workers, educational status, monthly income and monthly expenditure pattern of the samples are given below.

1. Demographic profile


Demographic profile such as type of family, caste, religion, family size marital status are given in Table II.

TABLE  II
BACKGROUND INFORMATION OF THE SUBJECTS

	S. No
	Details
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	Iv

 (%)
	

	1.
	Type of family

Joint 

Nuclear 
	30

70
	12.5

87.5
	24.7

75.3
	11.4

88.6
	19.65

80.35

	
	Total
	100
	100
	100
	100
	100

	2.
	Caste 

BC

MBC

SC
	45

27.5

27.5
	15

12.5

72.5
	16.5

18.8

64.7
	20

11.4

68.6
	24.1

17.6

15.3

	
	Total 
	100
	100
	100
	100
	100

	3.
	Religion

      Hindu

      Muslim

       Christian
	75

2.5

22.5
	77.5

5.0
17.5
	88.2

7.0

4.8
	82.9

–

17.1
	80.9

3.6

58.3

	
	Total 
	100
	100
	100
	100
	100

	4.
	Family size

< 4

4-6

>6
	20

75

5.0
	13

62.5

7.5
	30.5

63.5

6.0
	31.4

60

8.6
	28

65.2

6.8

	
	Total 
	100
	100
	100
	100
	100

	5.
	Marital status

Married 

Unmarried 
	80

20
	82.5

17.5
	77.6

22.4
	88.6

11.4
	82.2

17.8

	
	Total
	100
	100
	100
	100
	100



Nuclear family system was predominant in the study group. About 80.35 per cent of the subjects were in nuclear families and only 19.65 per cent of he samples adopted joint family system, which indicated the increasing trend towards nuclear family system.


More than fifty per cent of workers belonged to schedule caste (58.3),  Their number was found to be more among the II, III and IV categories. In the  I category of supervisor, technician and manager level, their number was found to be less.


Eighty point nine per cent of the workers belonged to Hindus,                        15.5 per cent of the workers belonged to Christians and only 3.6 per cent of the workers belonged to Muslims.


Twenty eight per cent of the families of leather workers had less than four members, 65.2 per cent had 4 to 6 members, and only 6.8 per cent had more than six members. The results of this study is in line with the findings  of Bansai et al., (1985) who stated that majority of the manual workers belonged to families of four to six members.


Among the leather workers, 82.2 per cent were married and                       17.8 per cent of the workers were unmarried.

2. Age of the workers


The age wise distribution of the samples are presented in Table III.

TABLE  III
AGE OF THE SUBJECTS

	S. No
	Age in years
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III

(%)
	IV
(%)
	

	1.

2.

3.

4.
	20-29

30-39

40-49

50-59
	17.5

57.5

20

5.0
	37.5

27.5

22.5

12.5
	28.2

29.4

28.4

14.2
	31.4

37.2

20

11.4
	28.6

37.9

22.7

10.8

	
	Total
	100
	100
	100
	100
	100



Table III indicates that 66.5 per cent were in the age of 20-39 years and 22.7 per cent belonged to the age group of 40-49 years and only                  10.8 per cent of the workers belonged to the age group of 50-59 years. Among the four categories, majority of them were in the age group of 30-39 years.

3. Educational status


Educational status of the population groups are powerful determinant of nutritional status, as it creates an awareness on the importance of good nutrition and balanced diet for optimum growth and development that lead to healthy life (Jelliffe and Jelliffe, 1989).


Educational qualification of the samples were categorized and tabulated in Table IV and Figure 1.

TABLE  IV

EDUCATIONAL QUALIFICATION OF THE SAMPLES 
	S. No
	Educational status
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III

(%)
	Iv

(%)
	

	1.

2.

3.

4.

5.
	Primary

High school

Higher secondary

Graduate 

Illitrate 
	–

–

22.5

77.5

–
	37.5

20

2.5

–

40
	12.9

36.6

7.0

1.2

42.3
	14.3

34.3

11.4.

–

40
	16.2

22.7

10.8

19.7

30.6

	
	Total
	100
	100
	100
	100
	100



The education level was much less among the II, III and IV categories when compared to I category. Among the II category 40 per cent, among the III category 42.3 per cent and among the IV category 40 per cent were illiterates. The rest had education upto school level, where as among the                   I category of workers, 77.5 per cent had education upto degree level and              22.5 per cent had upto higher secondary level. Thus educational level was slightly higher among the I category of workers.


educational qualification of the samples
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figure  1

4. Monthly income


Income level of he samples as per the classification of HUDCO (2007) is given in Table V and Figure 2.

TABLE  V

INCOME OF THE FAMILY

	S. No
	Income level (Rs.)
	Work categories
	Mean

(%)

	
	
	I
	II
	III
	IV
	

	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	1.

2.

3.

4.
	Economically weak

(< 3300)

Low (3301 – 7500)

Middle (7501-14,500)

High (>14,500)
	–

16

10

14
	–

40

25

35
	29

11

–

–
	72.5

27.5

–

–
	54

30

1

–
	63.5

35.3

1.2

–
	21

12

2

–
	60

34.3

5.7

–
	49

34.3

8

8.7

	
	Total
	
	100
	
	100
	
	100
	
	100
	100



It was found that 72.5 per cent, 63.5 per cent and 60 per cent respectively of the II, II and IV category of workers were economically weak. The rest were either in the low or middle income group. Where as, in the                       I category, 40 per cent were in the low income, 25 per cent in the middle and 35 per cent in the high income group and no one was in the economically weak group.




income of the family
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figure  2

5. Monthly expenditure pattern


The monthly expenditure pattern of all the 200 families is given in  Table VI.

TABLE  VI

MONTHLY EXPENDITURE PATTERN
	S. No
	Expenditure 

(%)
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III

(%)
	Iv

%)
	

	1.
	Food

21-30

31-40

41-50

>50
	20

30

25

25
	55

30

15

–
	42.3

30.6

14.2
12.9
	60.1

31.4

5.7

2.8
	44.3

30.5

14.9

10.3

	2.
	House rent

Nil
1-10

11-20

21-30

>30
	47.5

20

7.5

17.5

7.5
	72.5

17.5

10

–

–
	65.9

31.8

2.3

–

-
	74.3

20

5.7

–

–
	65.0

22.3

6.4

4.4

1.9

	3.
	Medicine and Education

1-10

11-20

21-30
	55

40

5.0
	60

37.5

2.5
	50.2

48.2

1.6
	54.4

42.8

2.8
	54.9

42.1

3.0

	4.
	Alcoholic drinks, Tobacco

     Nil
1-10

11-20
	10

55

35
	–

60

40
	11.8

50.2

38
	5.7

54.4

39.9
	6.9

54.9

38.2

	5.
	Fuel and light, Transport and others services 

1-10

    11-20
	60

40
	63.8

36.2
	64

36
	45

55
	58.2

41.8

	6.
	Remittances 

Nil
1-10

11-20

 21-30
	2.3

80.2

10

7.5
	–

70

25

5.0
	2.3

74.1

16.5

7.1
	2.8

77.1

17.3

2.8
	1.8

75.3

17.2

5.7

	7.
	Savings

Nil

1-10

11-20

    21-30
	37.5

47.5

7.5

7.5
	52.5

40

7.5

–
	51.8

36.5

11.7

–
	55.7

40

4.3

–
	49.4

41

7.8

1.8



From the above table IV it is observed that 74.8 per cent of the leather workers spent less than 40 per cent of their income for food, 25.2 per cent of the workers spent more than 40 per cent of their income for food. The amount spent for food was slightly higher for the first category of workers when compared to the others. Twenty five per cent of the I category spent more than 50 per cent for food.


Majority of workers (65 per cent) had own house. Only 7.5 per cent of the I category of leather workers spent more than 30 per cent and 33.1 per cent spent less than 30 per cent of their income for house rent.


Fifty four point nine per cent of leather workers spent 1-10 per cent of their income for medicine and education. 45.1 per cent spent less than 30 per cent of their income for medicine and education.


Six point nine per cent of workers did not spent their money for alcoholic drinks and Tobacco and the rest spent 1-20 per cent of their income for alcoholic drinks and Tobacco.


More than 50 per cent of leather worker spent 1-10 per cent of their income for fuel, light, Transport and for other services. 40 per cent of leather workers in I category spent 11-20 per cent of their income for fuel, light, transport and for other services.


Only 1.8 per cent did not have any remittance and all others had remittances and spent up to 30 per cent of their income.


Forty nine point four per cent of the workers did not save any money, forty one per cent of the workers saved 1 to10 per cent of their income and 9.6 per cent saved 11 to 30 per cent of their income.

B. Life style


Information regarding alcohol consumption, chewing tobacco, betal leaves and betal nuts, smoking habit, exercise pattern, leisure time activities and consumption of tea are given below.

1. Alcohol consumption


Information regarding the consumption of alcohol by the samples is given in Table VII.

TABLE  VII

ALCOHOL CONSUMPTION
	S. No
	Frequency and Amount (ml)
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	Iv

 (%)
	

	1.
	Daily

<60ml

60-120 ml

 >120 ml 
	5.0
50

10
	15

60

10.5
	14.5

40.5

9.0
	8.6

50.3

8.6
	10.8

51.1

9.6

	2.
	Weekly once

<60ml

60-120 ml

      >120 ml
	–

12.5

–
	2.5

–

5.0
	–

–

10.5
	2.5

8.5

–
	1.25

5.25

3.9

	3.
	Occasionally

<60ml

60-120 ml

      >120 ml
	10

–

–
	–

7.0
–
	2.3

5.0
2.3
	–

7.0
5.0
	3.0

5.0
1.9

	4.
	Never
	12.5
	–
	15.3
	5
	8.2

	
	Total 
	100
	100
	100
	100
	100



From Table VII, it was found that among the I category 12.5 per cent, among the III category 15.3 per cent and among the IV category 5 per cent of workers never had the habit of taking alcohol. Among the II category of workers, cent per cent had the habit of drinking. 71.5 per cent of the workers  consumed alcohol daily. At a time 60-120ml of alcohol was consumed by the majority of the subjects in all the categories. Branded items like whisky, Brandy, Rum, Wine were taken by the I category of leather workers. Among the II category 60 per cent, among the III category 40.5 per cent and among the IV category 50.3 per cent of leather workers consumed illict arach daily and 30 per cent used both whisky and illict arach.

2. Chewing tobacco, betal leaves and betal nuts


Habit of chewing tobacco, betal leaves ad betal nuts of leather workers were categorized and tabulated in Table VIII.

TABLE – VIII

CHEWING HABITS OF THE SAMPLES 

	S. No
	Type and Frequency
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	Iv

 (%)
	

	1.
	Chewing betal leaves and nuts with tobacco/day

     1-3

      4-6
	37.5

7.5
	17.5

35
	25.9

31.8
	14.3

34.3
	23.8

27.1

	2.
	Chewing betal leaves and nuts without  tobacco/day

     1-3

      4-6
	12.5

10
	12.5

35
	3.5

36.5
	2.8

48.6
	7.8

32.6

	3.
	Nil
	32.5
	–
	2.3
	–
	8.7

	
	Total 
	100
	100
	100
	100
	100



From the above table VIII it was observed that 91.2 per cent of workers had the habit of chewing. This habit was more predominant among the II, III and IV categories of workers, when compared to the I category 50.9 per cent used betal leaves and nuts with tobacco and 40.3 per cent used betal leave and nuts without tobacco for chewing. Majority (27.1 per cent + 32.6 per cent) of the workers used these items 4-6 time per day.

3. Smoking habit


Information regarding the habit of smoking by the leather workers is given in Table IX.

TABLE  IX

SMOKING HABIT*

	S. No.
	Criteria
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	IV
 (%)
	

	1.
	Type

Beedi

Cigratte
	–92.5
	87

5.0
	90.6

13.2
	85.7

9.6
	65.8

30.0

	2.
	Frequency

Daily

Rarely
       Never
	70

22.5

7.5
	85

5.0
10
	72.9

18.8

8.3
	77.1

17.1

5.8
	76.2

15.8

8.0

	3.
	No.of times/ day

<5

5-10

>10
	85

7.5

–
	17.5
50

22.5
	14.1.

51.8

23.9
	22.8

51.4 
20
	34.8

40.2

17.1



* Multiple response


Eight per cent of the selected subjects never had the habit of smoking and the rest had the habit of smoking either beedies or cigrattes or both. Smokers of the I category used only cigrattes and in other categories, most of the smokers used only beedies and 10 per cent used both beedies and cigrattes.  40.2 per cent used 5-10 cigrattes or beedies per day, 34.8 per cent used less than five and 17.1 per cent used more than 10 cigrattes or beedies per day.

4. Exercise pattern


Table X presents the exercise pattern of the samples.

TABLE  X

EXERCISE PATTERN

	S. No
	Types of exercise and duration
	Work categories
	Mean

(%)

	
	
	I (%)
	II
	III
	IV
	

	
	
	Daily
	Occasionally
	Daily
	Occasionally
	Daily
	Occasionally
	Daily
	Occasionally
	

	1.

2.

3.


	Gym

 < 1 hr

1 hr

> 1hr

Walking

< 1 hr

1 hr

> 1hr

Meditation and Yoga

< 1 hr

1 hr

      > 1hr
	–

7.5

–

5.0

32.5

–

5.0

2.5

–
	2.5

–

–

–

–

–

7.5

–

–
	2.5

–

–

–

10

–

–

2.5

–
	–

–

–

–

2.5

2.5

–

5.0

–
	–

–

–

5.9

14.1

8.4

–

–

–
	–

2.3

–

–

3.5

–

–

–

–
	–

–

–

5.7

8.6

2.8

–

–

–
	–

–

–

–

–

–

–

–

–
	1.2

2.4

​​–

4.2

17.8

3.4

3.2

2.5

–

	4.
	Nil
	37.5
	75
	66
	82.9
	65.3

	
	Total
	100
	100
	100
	100
	100


               It was found that 65.3 percent of the leather workers did not perform any exercise. The main form of exercise performed by the subjects was walking (25.4 percent). A part from that, other form of exercise like Gym                 (3.6 percent),Yoga and Meditation (5.7 percent)were also performed. Majority of the subjects practiced these exercise for about half an hour to one hour. 

5. Leisure time activities                                      

    
Information regarding leisure time activities of leather workers is given in Table XI.
TABLE XI 
LEISURE TIME ACTIVITIES OF LEATHER WORKERS *

	S. No
	Activities 
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	IV
 (%)
	

	1.

2.

3.

4.
	Watching T.V

Listening music

Reading books

No activity
	67.5

25

12.5

20
	55

30

7.5

37.5
	55.2

18.8

18.8

25.9
	54.3

28.5

20

25.7
	58

25.6

14.7

27.3


         *Multiple response      

From the above table it was found that 27.3 percent of the subject did not do any activity during their leisure time and the rest had involved in watching T.V (58 percent), listening to music (25.6 percent), reading books (14.7percent). Thus majority of workers in all the four categories were interested in watching T.V during their leisure time.

6. Consumption of hot beverages

             Among the 200 samples, no one had the habit of taking coffee.            Table XlI shows the amount of  tea consumed by the subjects per day.
TABLE XII
CONSUMPTION OF TEA BY THE SAMPLES
	S. No.
	Quantity of tea  consumed /day (ml)
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	IV

 (%)
	

	1.

2.

3.
	100

150-200

>200
	10

22.5

62.5
	5.0
12.5

82.5
	–

8.2

91.8
	2.8

8.6

82.8
	4.4

12.9

79.9


Two point seven percent of the samples never used to take tea and, the remaining consumed tea daily. Seventy nine point nine percent of leather workers consumed more then 200ml of tea, 12.9 percent of the subjects consumed 150-200ml of tea and 4.4 percent consumed 100ml of tea per day. In general tea intake was slightly high among the workers of all the four categories.
C. Occupational status, hazards and amenities provided in the industry

Information regarding the employment status, years of experience, duration of working hours, mode of payment, monthly salary, availability of other facilities, occupational hazards, occupational diseases, absenteeism and amenities provided in the industry are given below.

1. Employment status

Table XIII gives information about the employment status of the samples.
TABLE XIII
EMPLOYMENT STATUS
	S. No.
	 Nature of job 
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	IV

 (%)
	

	1.

2.
	Temporary

Permanent 
	20

80
	81.5

12.5
	85.9

14.1
	88.6

11.4
	70.5

29.5

	
	Total
	100
	100
	100
	100
	100


Seventy point five percent of the employees were working on temporary basis and the remaining 29.5 percent were on permanent basis. The number of employees in permanent job was found to be high, among the I category when compared to other three categories. In the I category of workers, 80 percent were permanent and only 20 percent were temporary workers. On the otherhand in other categories more then 80 percent were working as temporary workers.

2. Years of experience

  
Years of experience of the workers were categorized and tabulated in Table XIV and figure 3.
TABLE XIV

YEARS OF EXPERIENCE

	S. No.
	 Nature of job 
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	IV

 (%)
	

	1.

2.
	<5

5-10

>10
	5.0
20

75
	17.5

70

12.5
	18.8

67.1

14.1
	31.4

57.2

11.4
	18.1

53.6

28.3

	
	Total
	100
	100
	100
	100
	100


 
Twenty eight point three percent of leather workers had more than ten  years of experience, 53.6 percent of leather workers had between five to ten years and 18.1percent of workers had less then five years of experience.
years of experience
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figure  3

3. Duration of working hours


Duration of working hours of the subjects studied is presented in              Table XV.

TABLE XV

DURATION OF WORKING HOURS

	S. No.
	 Nature of job 
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	IV

 (%)
	

	1.

2.
	<8

8

>8
	 –

62.5

37.5
	12.5

30

57.5
	23.6

37.6

38.8
	20

54.3

25.7
	14

46.1

39.9

	
	Total
	100
	100
	100
	100
	100



From the above table, it can be seen that 39.9 per cent of leather workers in the industry worked for more than eight hours per day, 46.1 per cent for 8 hours and only 14 per cent worked for less than eight hours per day. Among the I category of workers, 62.5 per cent worked for 8 hours and 37.5 per cent worked for more than eight hours.

4. Mode of payment


Table XVI gives the information about the mode of payment of the workers in leather industry.

TABLE XVI

MODE OF PAYMENT
	S. No.
	 Payment
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	IV

 (%)
	

	1.

2.

3.
	Daily

Weekly

Monthly
	–

–

100
	87.5

–

12.5
	–

32.9

67.1
	–

37.2

62.8
	21.9

17.5

60.6

	
	Total
	100
	100
	100
	100
	100


Regarding mode of payment, cent per cent of the workers in the                     I  category were getting salary once in a month and 87.5 per cent of  workers in the II category were receiving their wages daily. Among the III category, 32.9 per cent and among the IV category 37.2 were receiving weekly once and the rest were getting salary once in a month.

5 Monthly salary 

Table XVII and figure 4 gives information about the monthly salary of the samples.

TABLE   XVII

MONTHLY SALARY OF THE WORKERS

	S. No.
	Monthly income
	Work categories
	Mean

(%)

	
	
	I
	II
	III
	IV
	

	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	1.

2.

3.

4.
	<5000

5001-10,000

10,001-15,000

>15001
	–

5.0
10

25
	–

12.5

25

62.5
	20

18

2.0
–
	50

45

5.0
–
	50

30

5.0
–
	58.8

35.3

5.9

–
	15

19

1.0
–
	42.8

54.4

2.8

–
	37.9

36.8

9.7

15.6

	
	Total
	
	100
	
	100
	
	100
	
	100
	100


From the above table XVII it was observed that, cent percent of workers in the I category were receiving more than Rs.5000/- per month. Where as, more than 50 percent of the workers in II and III were receiving less than Rs.5000/-per month. Among the I category 62.5 percent were receiving more than Rs.15000/- per month. Where as in all the other three categories, their salaries were less than Rs.15000/- per month  

6. Availability of others facilities


Yearly once the industry was providing 20-22 per cent of bonus at the time of Pongal or Deepavali. Regarding the medical leave, it was given only to the permanent workers with pay for one month and it was not given for temporary workers. Provident fund was available only for the permanent workers. Casual level was also given with pay only to the permanent workers. 7. Occupational Hazards

                 Occupational hazards exposed by the subjects are given in               Table XVIII.

monthly salary of the workers
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TABLE XVIII

OCCUPATIONAL HAZARDS*
	S. No.
	Hazards
	Work categories
	Mean

(%)

	
	
	I
	II
	III
	IV
	

	
	
	Constantly
	Rarely
	Constantly
	Rarely
	Constantly
	Rarely
	Constant
	Rarely
	

	1.

2.

3.

4.
5.

6.

7.
	Exposture to chemicals

Vibration

Noise

Eye strain

Physical over exertion while moving heavy loads

Slippery floor

Poor illumination
	-

-

3.0

-

-

-

-

-
	75

67.5

17

60

7.5

5.0

37.5
	-

-

9.0

33

100

12.5

7.5
	100

42.5

8.5

2.0

-

50

20
	100

90.6

72.7

61

77.6

82.3

69.4
	-

9.4

12

4.9

-

17.6

8.1
	-

100

77.1

32

77.1

57.1

32
	100

-

-

5.1

-

42.8

5.1
	73.2

77.5

49.8

49.5

65.5

66.8

44.8


* Multiple response

From the above table XVIII, it can be seen that 77.5 percent of leather workers were exposed to vibration and their number was found to be more among the II and IV categories, because they were working with machines. Cent percent of workers in the III category were exposed to chemicals constantly. Sixty five point five percent of leather workers were involved in lifting heavy loads and handling machines. In this cent percent of the II category of workers, were involved. Thus exposture of various hazards were more among the II, III and IV categories when compared to the I category. 

7. Occupational disease


Table XIX and Figure 5 gives details about the prevalence of occupational diseases among the leather workers.

TABLE XIX
PRESENCE OF OCCUPATIONAL DISEASE AMONG THE SUBJECT*
	S. No.
	Disease
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	IV
 (%)
	

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
	Cancer

Lung disease

Liver disease

Skin disease

Asthma
Allergy

Itching

Eye problem

Ear problem

Muscular skeletal disorders

Hypertensions
More than one disease

Healthy and free from disease
	–

–

5.0
2.5

–

5.0
5.0
60

20

7.5

40

12

5.0

	2.5

10

17.5

55

77.5

43

22.5

35

17.5

100

5.0
34

–
	–

2.3

10.6

37.6

63.5

37.6

32.9

65.9

84.7

77.6

12.5

18.2

3.5


	–

–

2.8

5.7

10.6

17.5

17.5

37.1

77.1

77.1

8.6

26

17.5
	0.6

3.0

9.0
25.2

25.8

24.5

19.5

49.5

49.8

65.5

16.6

22.5

6.4


      *Multiple response      
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Only 6.4 per cent of the samples remained free without any occupational diseases. Twenty two point six per cent had more than one problem. The common occupational diseases among the workers were Muscular skeletal disorders (65.5 per cent), ear problem (49.8 per cent), and  eye problem (49.5 per cent). Among the problems muscular skeletal disorder was predominant. Muscular skeletal disorder was high among the II, III and IV categories. Among the II categories cent per cent, among the III category      77.6 per cent and amount the IV category 77.1 per cent had this problem. Hypertension was high (40 per cent) among the I category of workers.


Allergy and asthma were predominant among the II and III categories. Eye and ear problems were high among the III and IV categories. Thus occupational diseases were more the II, III and IV categories when compared to the I category.

8. Absenteeism


Table XX gives information about the absenteesim of the employees from work during the past three months, due to health reasons.

TABLE XX

ABSENTEESIM AMONG THE EMPLOYEES IN THE PAST

THREE MONTHS

	S. No.
	Number of days
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III 

(%)
	IV

 (%)
	

	1.

2.

3.
4.
	Nil 
<3
3-7

>7
	85.5

14.5

–

–
	55

20

17.5

7.5
	30.6

34.2

22.3

12.9
	65.7
14.3

20

–
	59.7

20.3

14.9

5.1

	
	Total
	100
	100
	100
	100
	100



About 59.7 per cent of the employees did not take leave during the past three months due to health reasons. 20.3 per cent of employees had taken leave for less than three days. Only 5.1 per cent employees had taken leave for more than seven days due to wheezing and muscular and skeletal disorder.

9. Amenities provided in the industry

Table XXI given details about the amenities provided to safe guard the health of the employees.

TABLE XXI

AMENITIES PROVIDED TO SAFEGUARD THE HEALTH OF THE INDUSTRIAL EMPLOYEES

	Facilities 
	Present / Absent 

	Adequate ventilation

Air filters

Exhaust fans

Adequate temperature

Controls (Fans /Ac/coolers)

Ear plugs

Ear muffs

Safety belt

Isolation pads

Airline respiration

Suction noise mask

Self contained breathing mask

Mechanical filter respirator

Gloves

Shoes (resistant to acid/alkali)

Toxic waste disposal

First aid centre

Fire extinguisher
	






-


-

-

-

-

                   -









Adequate ventilation, air filters exhaust fans, adequate temperature controls, adequate  lighting were available in the industry. Ear muffs, isolation pads, airline respirator, suction hose mask, self contained breathing mask were not provided to the employees. Isolation pads were not provided in the industry which is the simplest methods of controlling vibration and shock from the machine installations. Ear muffs are also not provided to the workers in           III category. Which has the capacity of reducing the noise level at the ear by 10 to 55bB.


Gloves and shoes were provided to the workers. Sanitary garbage, toxic waste disposal first aid facilities, fire extinguishers were available in appropriate places.

D. Dietary pattern and food habits

Information regarding the type of diet, number of meals per day, meals skipped, lunch practices, habit of taking food from outside, likes and dislikes of foods, foods avoided by the samples, frequency of consumption of food items are given below.

 1. Type of diet consumed 

Type of diet, number of meals consumed and meals skipped by the leather workers were categorized and tabulated in Table XXII.

TABLE XXII
TYPE OF DIET CONSUMED
	S. No.
	Particulars
	Work categories
	Mean

(%)

	
	
	I
	II
	III
	IV
	

	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	1.
	Type of meal
	Vegetarian

Non – vegetarian
	4.0
36
	10

90
	–

40
	–

100
	13

72
	15.2

84.7
	3.0
32
	8.6

91.4
	8.5

91.5

	
	
	Total
	
	100
	
	100
	
	100
	
	100
	100

	2.
	Number of meals
	<3

3

>3
	3.0
37

–
	7.5

92.5

–
	12

28

–
	30

70

–
	16

69

–
	18.8

81.2

–
	7.0
28

–
	20

80

–
	19.1

80.9

–

	
	
	Total
	
	100
	
	100
	
	100
	
	100
	100

	3.
	Skipping of meals 
	Nil 

Beak fast Lunch 

Dinners
	37

2.0
1.0
–
	92.5

5.0
2.5

–
	28

7.0
2.0
3.0
	70

17.5

5.0
7.5
	69

8.0
1.0
7.0
	81.2

9.4

1.2

8.2
	28

3.0
–

4.0
	80

8.6

–

11.4
	80.69

10.0

2.2

6.8

	
	
	Total
	
	100
	
	100
	
	100
	
	100
	100


Majority of (91.5 percent) of the leather workers were non-vegetarians and remaining 8.5 percent were vegetarians. 

 
It was noted that 80.9 percent of the leather workers consumed three meals and remaining 19.1 percent consumed two meals per day.

About 80.8 percent of leather workers did not skip any meal 10.1 percent of the leather workers skipped breakfast, 6.8 percent of the leather workers skipped dinner and only 2.2 percent of the workers skipped their lunch. They skipped their meals due to lack of time and loss of appetite.

2. Lunch practices 

Lunch practices among the workers are given in Table XXIII.

TABLE XXIII
LUNCH PRACTICES
	S. No.
	Practices
	Work categories
	Mean

(%)

	
	
	I
	II
	III
	IV
	

	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	1.

2.

3.


	Packed lunch

Organized meal

Neither packed lunch  nor organized meal
	33

6.0
1.0
	82.5

15

2.5
	16

22

2.0
	40

55

5.0
	28

56

1.0
	32.9

65.9

1.2


	12

23

–
	34.3

65.7

–
	47.4

50.4

2.2



	
	Total
	
	100
	
	100
	
	100
	
	100
	100


From the above table, it can be observed that 2.2 percent of the workers never used to take lunch. Packed lunch was consumed by                    47.4 per cent of the workers. The remaining 50.4 percent preferred organized meals from outside.

3. Habit of taking foods from outside

 
Information regarding frequency of taking food from outside is given in Table XXIV.

TABLE XXIV
FREQUENCY OF FOOD TAKEN FROM OUTSIDE
	S. No
	Frequency of food taken from outside
	Work categories
	Mean

(%)

	
	
	I
	II
	III
	IV
	

	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	1.

2.

3.

4.
	Not at all

Daily
Weekly once

Rarely
	34

1

3

2
	85

2.5

7.5

5
	18

19

2

1
	45

47.5

5

2.5
	29

52

2

2
	34.2
61.2

2.3

2.3
	12

17

3

3
	34.3

48.5
8.6

8.6
	49.6

39.9

5.9

4.6

	
	Total
	
	100
	
	100
	
	100
	
	100
	100


It was observed that 49.6 percent of the workers never used to take food from outside 39.9 percent of the workers consumed daily, 4.6 percent consumed rarely and 5.9 percent had taken weekly once.

4. Likes and dislikes of foods 

Details regarding the likes and dislikes of the foods by the samples are given in Table XXV.


TABLE XXV
FOODS LIKED AND DISLIKED*
	S. No
	Details 
	Work categories
	Mean

(%)

	
	
	I
	II
	III
	IV
	

	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	1.

2.


	Foods liked

a. Biryani

b. Tomato rice

c. Tamarind rice

d. Upma

e. Fish curry

Foods disliked

a. Brinjal curry

b. Yam curry

c. Milk 

d. Bitter gourd curry

e. Nil 
	36

37

2.0
1.0
33

–

12

1.0
–

17
	90

92.5

5.0
2.5

82.5
–

30

2.5

–42.5
	40

28

7.0
–

16

4.0
3.0
–

2.0
25
	100

70

17.5

–

40

10

7.5

–

7.0
62.5
	72

69

8.0
1.0
28

13

16

1.0
8.0
62
	84.7

81.2

9.4

1.2

32.9

15.2

18.8

1.2

9.4

72.9
	32

28

3.0
–

12

3.0
7.0
–

–

27
	91.4

80

8.6

–

34.4

8.6

20

–

–

77.1
	91.5

80.9

10.1

0.9

47.4

8.5

19.1

0.9

4.1

63.8


* Multiple response

Regarding foods liked by the workers, 91.5 percent liked biryani followed by tomato rice (80.9 percent) and fish curry (47.4 percent).The foods disliked by the workers were mostly yam curry and brinjal curry. But                     63.8 percent of the workers had no aversion towards any food.

5. Foods avoided by the workers
Foods avoided in the diet by the leather workers are given in                 Table XXVI.

                                                  TABLE XXVI
                                   FOODS AVOIDED BY WORKERS
	S. No
	Details 
	Work categories
	Mean

(%)

	
	
	I
	II
	III
	IV
	

	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	1.

2.

3.

4.

5.

6.
	 Dry fish

Yam

Green chilly

Mutton

Brinjal

Nil
	–

–

–

1.0
2.0
37
	–

–

–

2.5

5.0
92.5
	–

23

–

1.0
1.0
15
	–

57.5

–

2.5

2.5
37.5
	2.0
9.0
6.0
4.0
2.0
62
	2.4

10.6

7.0

4.7

2.4

72.9
	1.0
2.0
4.0
–

2.0

   26
	2.8

5.7

11.4

–

5.7

74.4
	1.3

18.4

4.6

2.4

3.9

69.3

	
	Total 
	
	100
	
	100
	
	100
	
	100
	100


 
From the above table XXVI, it can be seen that yam was avoided by 18.4 percent of workers by II, III and IV categories, brinjal by 3.9 percent of the leather workers, 4.6 percent of workers avoided green chilly. It is also seen that 69.3 percent of workers had any food restriction.

6. Frequency of consumption of food items

Details regarding the consumption of food items are given in                                   Table XXVII.

.TABLE XXVII
FREQUENCY OF CONSUMPTION OF FOOD ITEMS

	S. No.
	Food  items
	Work categories

	
	
	I (%)
	II (%)
	III (%)
	IV (%)

	
	
	Daily
	Weekly  once
	Occasionally
	Daily
	Weekly  once
	Occasionally
	Daily
	Weekly  once
	Occasionally
	Daily
	Weekly  once
	Occasionally

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	Cereals

Pulses
Vegetables

Fruits

Milk and milk products

Fish 

Meat and  poultry 

Nuts and oils

Sugar and jaggery
	100

100

100

92.5

97.5

–

–

100

100
	–

–

–

7.5

2.5

77.5

100

–

–
	–

–

–

–

–

22.5

–

–

–
	100

100

100

12.5

22.5

5.0
28.6

100

100
	–

–

–

50

70

95

71.4

–

–
	–

–

–

37.5

7.5

–

–

–

–
	100

100

100

7.05

5.9

24.7

37.7

100

100
	–

–

–

31.7

70.6

75.3

62.3

–

–
	–

–

–

61.2

23.5

–

–

–

–
	100

100

100

8.6

27.7

20 14.3 100 100
	–

–

–

77.1   37.1

80

85.7

–

–
	–

–

–

14.3

35.2

–

–

–

_


Cent percent of the workers had consumed cereals, pulses, vegetables, oils, sugar and jaggery daily. Intake of milk and fruits was less among the II III and IV category of workers. Ninty seven point five percent of the workers in the I category consumed milk daily and among the II category 27.5 percent, among the III category 5.9 percent and among the IV category 27.7 percent of leather workers consumed milk daily.

          More than 90 percent of workers in I category consumed fruits daily, 50 percent of the workers in II category and 37.1 percent of workers in III category and 37.1 percent of workers in IV category consumed fruits once in a week. More than 70 percent of leather workers consumed fish once in a week.

         Cent percent of workers in I category consumed meat and poultry once in a week. Where as, more than 50 percent of leather workers in II, III and IV categories consumed meat and poultry once in a week.

E. Nutritional Status of the Subjects

Information regarding food and nutrient intake, anthropometric measurements of the samples are given below.

1. Food and nutrient intake

a) Mean food intake of the leather workers 

             Mean food intake of 20 leather workers were given in Table XXVIII.

TABLE XXVIII
MEAN FOOD INTAKE OF THE LEATHER WORKERS
	S. No.
	Food items
	ICMR suggested quantity (g)
	Work categories

	
	
	
	I
	II
	III
	IV

	
	
	
	Mean
	%

Deficit / Excess
	Mean
	%

Deficit / Excess
	Mean
	%

Deficit / Excess
	Mean
	%

Deficit / Excess

	1.

2.

3.

4.

5.

6.

7.

8.

9.


	Cereals
Pulses

Green

Leafy vegetables

Roots and tubers

Other vegetables

Fruits

Milk and mil products

Fast and oils

Sugar and jaggery
	670

60

40

80

80

30

250

65

55
	679

62

50

65

82

40

200

76

30
	+1
+3
+25

-18

+2

+33

-20

+16

-45
	406

29

34

35

40

20

106

40

28
	-37

-51

-15

-56

-50

-33

-57

-38

-49
	540

44

40

50

70

20

126

54

20
	-19

-26

0

-37

-12.5

-33

-49

-16

-63
	540

32

30

40

50

24

132

42

20
	-19

-46

-25

-50

-37.5

-20

-47

-35

-63


The data presented in Table XXVIII shows that the intake of cereals, pulses, green leafy vegetables, other vegetables, fruits and fats and oils, were found to be excess than the recommended allowances (ICMR) among the                I category. The deficit among the I category was observed, in case of roots and tubers (-18), milk and milk products (-20) and sugar and jaggery (-45). In all the other three categories the food intake was deficit for all the foods except green leafy vegetables in the III category of workers.While three was a deficit in food intake for all the four categories (II,II,III & IV), the deficit appeared to be more predominant among the II, III, and IV categories than the I category.

b) Mean nutrient intake of leather workers

 
Mean nutrient intake of 20 leather workers were given in Table XXIX and Figure 6.

TABLE XXIX
MEAN NUTRIENT INTAKE OF LEATHER WORKERS
	S. No
	Nutrients
	Work categories

	
	
	RDA ICMR (2004)
	I
	RDA ICMR (2004)
	II
	III
	IV

	
	
	
	Mean
	%

Deficit / Excess
	
	Mean
	%

Deficit / Excess
	Mean
	%

Deficit / Excess
	Mean
	%

Deficit / Excess

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.
	Energy (Kcal)

Protein (g)

Fat (g)

Calcium (mg)

Iron (mg)
carotene (g

Thiamine mg

Riboflavin (mg)
Niacin (mg)
Ascorbic acid (mg)
Folic acid (g
	2875

60

20

400

28

2400

1.4

1.6

18

40

100
	2964

62

20

447

30

2356

1.5

1.7

20

38

98
	+3

+3

0

+11

+7

-1

+7

+6

+11

+5

-2
	3800

60

20

400

28

2400

1.6

1.9

21

40

100
	3214

47.9

19

362

17.9

2180

1.2

1.5

17.4

28.6

97
	-15

-20

-5

-9.5

-36

-9

-25

-21

-17

-28

-3
	3104

54

20

321

11.1

2202

1.5

1.3

19.5

26.5

96
	-18

-10

0

-19

-60

-8

-6

-31

-7

-33

-4
	3276

58

20

360

23

2236

1.3

1.7

20

30

91
	-13

-3

0

-10

-17

-6

-18

-10

-1

-25

-9


mean nutrient intake of leather workers


[image: image9.emf]-100

-75

-50

-25

0

25

50

75

A B C D E F G H I J K

I II III IV


figure  6
The mean nutrient intake of workers in II, III and IV categories revealed that their diets were deficient in all the nutrients when compared to the values recommended by ICMR(2001) except fat for III and IV categories. Among the I category of workers, diet was found to be excess in all the nutrients when compared to the values recommended by ICMR (2001) except for                         β-carotene(-1) and folic acid (-2). Thus the deficit appeared to be more predominant among the II, III, and IV categories than the I category of workers. 

 2. Anthropometric measurements

 a) Weight 

The weight of the leather workers was recorded and presented in     Table XXX.

TABLE XXX
WEIGHT OF THE LEATHER WORKERS
	S. No.
	Weight (Kg)
	Reference value ICMR (2004)
(kg)
	Work categories

	
	
	
	I
	II
	III
	IV

	
	
	
	%
	Mean 
	%
	Mean 
	%
	Mean 
	%
	Mean 

	1.

2.

3.
	<60

60

>60
	60
	12.5

2.5

85
	70.75
	5

7.5

81.5
	71.13
	14.1

8.2

77.6
	72.26


	22.8

8.6

68.5
	68.56


Among the I category 12.5 percent, among the II category 5 percent, among the III category 14.1 percent  and among the IV category 22.8  percent of leather workers were below 60Kg of body weight. The mean weight was 70.75, 71.13, 72.26 and 68.50 respectively for the I, II and III category of workers.

b) Height 


Table XXXI gives the mean height of the lathers workers.

TABLE XXXI
MEAN HEIGHT OF THE SUBJECTS

	S. No.
	Height (cm)
	Reference value NCHS (2005)
(cm)
	Work categories

	
	
	
	I
	II
	III
	IV

	
	
	
	%
	Mean 
	%
	Mean 
	%
	Mean 
	%
	Mean 

	1.

2.

3.
	<173.5

173.5

>173.5
	173.5


	80

7.5

12.5
	164.41
	50

15

35
	168.27
	87.1

4.7

8.2
	163.78


	60

5.7

34.3
	163.60



From the table, it can be seen that more than 50 per cent of leather workers in all the categories were below the standard value. Among the                     I category, 12.5 per cent, among the II category 35 per cent, among the                  III category 8.2 per cent and among the IV category 34.3 per cent of workers were above the reference value.

B. Body Mass Index
Body Mass Index (BMI) was calculated using the standard formula and tabulated in Table XXXII.

TABLE XXXII

BMI OF THE LEATHER WORKERS
	S. No.
	Body Mass Index (BMI)
	Obesity grade 
	Work categories

	
	
	
	I
	II
	III
	IV

	
	
	
	%
	Mean 
	%
	Mean 
	%
	Mean 
	%
	Mean 

	1.

2.

3.

4.
	<18.5

18.5-24.9

25-29.9

>30
	Under weight

Normal

Over weight

Obesity 
	7.5

25

45

22.5
	26.23
	10

55

20

15
	24.03
	27.1

23.5

23.5

25.9
	70
	28.6

31.4

31.4

8.6
	23.76


From the Table XXXII, it can be seen that more than 20 per cent of leather workers had normal BMI values. Seven point five per cent, 10 per cent 27.1 per cent and 28.6 per cent of the I, II, III and IV categories respectively were underweight. Obesity was seen in 22.5 per cent of the I category,                    15 per cent of the II category, 25.9 per cent of the III category and                         8.6 per cent of the IV category of workers.

F. Health status


Information regarding the clinical assessment and morbidity pattern of the samples are given below.

1. Clinical assessment


The sign and symptoms of nutritional deficiencies observed in the subjects are given in Table XXXIII.

TABLE XXXIII
CLINICAL EXAMINATION OF THE WORKERS*

	S. No
	Nutritional deficiency symptoms
	
	Work categories
	Mean (%)

	
	
	I

(%)
	II

(%)
	III

(%)
	IV

(%)
	

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	General appearance -
       Sunken or hollow  cheeks

Pale conjunctiva

Hair-
       Easily plucked hair 

      Dry, brittle hair

Nails-
       Koilonychia

Skin dry and scaly

Dermatitis

Eyes-
     Dimness of vision

Mouth-
   Bleeding gum

   Decreased taste and smell

   Caries

Healthy and free from deficiency symptoms

More than one symptoms
	25

17.5

67.5

17.5

–

22.5

–

22.5

–

22.5

7.5

25

15
	22.5

20

40

30

17.5

65

20

10

–

15

20

20

20
	14.1

23.5

32.9

16.5

42.3

64.7

9.4

15.3

–

9.4

23.5

25

42.3
	8.6

22.8

54.3

5.7

17.1

85.7

–

11.4

5.7

20

8.6

22.8

20
	17.5

20.95

48.7

17.4

19.1

68.2

7.3

14.8

1.4

16.7

14.9

23.2

24.3



*Multiple response

Table I depicts that 25 per cent, 20 per cent, 25 per cent and                             22.8 per cent of I, II, III and IV category of workers respectively remained free without any nutritional deficiency symptoms. Twenty four point three per cent of the workers had more than one symptom. The common symptoms observed were dry skin (68.2 per cent),  Hair fall (48.7 per cent) and pale conjunctive (20.95 per cent). Twenty five per cent of the I category of workers had sunken and hollow cheeks as against 22.5 per cent, 14.1 per cent and 8.6 per cent respectively for the II, III and IV categories. Dimness of vision and decreased taste and smell were also found to be high among the I category of workers when compared to the others. All other symptoms were predominant among II, III and IV categories when compared to the I category of workers.

2. Morbidity pattern


The morbidity pattern of the subjects in the preceeding 6 months of the study is given in Table XXXIV.

                                                  TABLE XXXIV

MORBIDITY PATTERN*
	S. No
	Aliments 
	Work categories
	Mean

(%)

	
	
	I
	II
	III
	IV
	

	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	

	1.

2.

3.

4.

5.

6.
	 Cold and cough

Diarrhoea

Fever

Dysentry
Nil
More than one aliments
	4

4

2

3

22

3
	10

10

5

7.5

55

7.5


	19

2

12

2

20

8
	47.5

5

30

5

50

20
	56.0

5.9

79

–

5.0

2.0
	65.9

7

92.9

–

5.7

23.5


	15

–

27

–

8

3
	42.8

–

77.1

–

22.8

8.6
	41.5

5.5

51.2

3.1

33.4

14.9


*Multiple response


Table II indicates that 33.4 per cent of the workers were free without any aliments. The rest had various health problems such as cold and cough, fever, diarrhoea and dysentery. Among the ailments, fever was found to be high (51.2 per cent) followed by cold and cough (41.5 per cent). Fever was found to be high in III category (92.9 per cent) and IV category (77.1 per cent). Fourteen point nine per cent had more than one ailments.


Thus, it is clear that, morbidity was found to be high among the                           II, III and IV categories, when compared to the I category of workers.


Besides this, diabetes was predominant among the I category.  Among the I category 30 per cent, II category 8.2 per cent and IV category 2.8 per cent had diabetes. In the second category, no one had diabetes, similarly hypertension also found to be high among the I category of workers.

G. Haemotological profile 

 
Information regarding the haemoglobin level and eosinophil count of the samples are given below.

1. Heamoglobin level

       Haemoglobin level of the subjects is given in Table XXXV and Figure 7.

TABLE XXXV
HAEMOGLOBIN LEVEL OF THE LEATHER WORKERS
	S. No.
	Haemoglobin level (g/dl)
	Work categories

	
	
	I
	II
	III
	IV

	
	
	%
	Mean
	“ t” value
	%
	Mean
	“ t” value
	%
	Mean
	“ t” value
	%
	Mean
	“ t” value

	1.

2.   

3.

4.
	>13 g/dl                      (Non – anaemic)

11-12.9 g/dl                 (Mild anaemic)

8-10.9 g/dl                  (Moderate anaemic)

< 8 g/dl (severe anaemic)
	65

30

5

–
	13.10


	2.02NS
	62.5

27.5

10

-
	12.62
	2.02NS
	55.3

27.1

14.1

3.5
	12.62
	1.98NS
	42.8

20

28.6

8.6
	11.98
	2.03**


                NS – Not Significant; **  - p<0.01

The above table, shows that 65 percent of the I category, 62.5 percent of the II, 55.3 percent of the III and 42.8 percent of the IV category were non anaemic. Among the anaemic workers 30 percent in the I category 12.3 percent, in the II category 27.1 percent in III  and 20 percent jn the IV category of workers were mildly anaemic. Mean Haemoglobin level was 13.10g/dl, 12.62g/dl, l,12g/dl and 11.98g/dl respectively for the I, II, III, and IV categories. Statistical analysis indicated a significant difference only for the IV category of workers in comparison with standard value of Haemoglobin, where as for I, II, III categories “t” values  was not significant.

haemoglobin level of the leather workers


figure  7

2. Eosinophil count

                    Table XXXVI and Figure 8 shows eosinophil count of the subjects.

TABLE XXXVI
EOSINOPHIL COUNT OF THE LEATHER WORKERS
	S. No
	Eosinophil count (%)
	Work categories

	
	
	I
	II
	III
	IV

	
	
	%
	Mean
	“ t” value
	%
	Mean
	“ t” value
	%
	Mean
	“ t” value
	%
	Mean
	“ t” value

	1.

2.
	Normal 

(Range 6.0)

Abnormal 
(above 6.0)
	72.5

27.5
	5.40
	2.02
NS
	50

47.5
	5.63
	2.02
NS
	55.3

44.7
	5.85
	1.98
NS
	45.7

54.3
	6.07
	2.03
NS


NS – Not Significant

                From the above table XXXIV it was observed that among the                   II category 47.5 percent, among the III category 44.7 percent and among the IV category 54.3 percent had higher eosinophil count, When compared to the I category (27.5 percent) of leather workers. This may be due to allergic inflammation since II, III and IV categories are directly involved in various chemicals. Even though, there is a slight increase in eosinophil count among the workers, the “t” values were not significant for all the categories.

                 This study is in tune with Kannan and Lalitha,(1994). They conducted a study on 230 industrial workers and found that 35 and 77 percent of regular and contract workers had abnormal level of eosinophil count.
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figure  8
V  SUMMARY AND CONCLUSION

               The present study “Nutritional and Health Status of Workers in  Leather Industry” is an attempt to asses the extent of health and nutritional hazards among the workers in leather industry. The study was carried out in Balaji leather industry in Vaniyambadi which is in Vellore district. In this industry 200 workers were employed and all of them were taken as the samples. These workers were divided into four categories based on the type of work. Category I​ ​​​– workers not exposed to any chemicals and were working as Managers, Supervisors and Technicians (40). The remaining 160 members were directly exposed to chemicals and were divided in to category II- Beam house operators (40), Category III Tanyard workers (85) and category IV- Workers involved in finishing process (35). With the help of a specially designed interview schedule, socio-economic status, life style, dietary pattern, health status, occupational status and occupational hazards were collected. Nutritional status was assessed based on food and nutrient intake, clinical assessment, anthropometric measurements and Haemoglobin level of the samples. Since most of the workers are exposed to chemicals in the industry 

eosinophil count was carried out to findout the prevalence of allergy among the workers. The results of the present study are summarised below.

A. Socio-economic status
· Nuclear family system was predominant among the study group. About 80.35 percent of the workers were nuclear families.

· More than 50 percent of workers belonged to schedule caste. Their number was found to be high among the II, III and IV categories when compared to first category.

· Most of the families belonged to medium size family of 4-6 members.

· Among the workers, 82.2 were married and 17.8 percent were unmarried.

· The highest percentage of workers  were between the age group of 30-39 years.

· The educational level was much less among the II, III and IV categories, when compared to I category. Among the II category 40 percent, among the III category, 42.3 percent and among the IV category,  40 percent were illiterates.

· Regarding the income level, 72.5 percent, 63.5 percent and 60 percent respectively of the II, III and IV category of workers were economically weak where as in the I category no one was economically weak and were either middle or high income group.

· With regard to the expenditure pattern of workers, it was observed that 74.8 percent spent less than 40 percent for food. Majority of workers. Only 7.5 percent spent more than 30 percent of their income as rent. Sixty five percent had own house. Ninety eight point two percent had remittance and spent upto 30 percentage of their income for remittances. Fifty one percent of the workers saved 1 to 30 percent of their income.

B. Life style

· Ninety one point eight percent of workers had the habit of taking alcohol. Majority of the I category consumed whisky, brandy and rum where as majority of the II, III and IV category of workers consumed illict arach daily. At a time 60-120ml of alcohol was consumed by the majority of the subjects.

· Ninety one point two percent of workers had the habit of chewing betel leaves. Eighty percent had the habit of smoking. Smokers of the I category used only cigrattes and in other categories, ninety percent used beedis and 10 percent used cigrattes.

· About 44.7 percent of workers performed exercise like walking (25.4 percent), Yoga and meditation (5.7 percent) and Gym (3.6percent).

· Majority of workers in all the four categories were interested in watching T.V during their leisure time.

· In general tea intake was slightly high among the workers of all the four categories.

C. Occupational status, occupational hazards, occupational disease and amenities provided in the industry

· Only 29.5 percent were working as permanent workers. In the I category, 80 percent were permanent. On the other hand in all other categories more than 80 percent were working as temporary basis.

· Twenty eight point three percent of leather workers had more than 10 years of experience and the rest had less than 10 years of experience.

· Thirty nine point nine percent worked for more than eight hours, 46.1 percent for eight hours and only 14 percent worked for less than eight hours per day.

· Regarding the mode of payment, cent percent of workers in the I category, 12.5 percent in the II, 67.1 percent in the III and 62.8 percent in the IV category were receiving once in a month and the rest were receiving daily or weekly once.

· Regarding salary, 62.5 percent of the I category had more than Rs.15000/- per month and the rest had less than Rs.15000/- per month.

· Bonus, casual leave, medical leave provident fund were given only to the permanent workers.

·  Exposture of various hazards were more among the II, III and IV category when compared to the I category. Cent percent of workers in the III category were exposed to chemicals constantly. Seventy seven point five percent of leather workers were exposed to vibration. Cent percent of the workers in the II category were involved in lifting heavy loads and handling machines constantly.  

· Only 6.4 percent of the samples remained free without any occupational diseases. The common problems among the workers were muscular skeletal disorder (65.5 percent), ear problems (49.8 percent) eye problem (49.5 percent). Allergy and asthma were predominant among the II and III categories. Eye and ear problem were higher among the II and IV categories. In general occupational diseases were more for the II, III and IV categories, when compared to the I category.

· About 40.3 percent of the employees had taken leave with in three months due to health reasons. Among them 5.1 percent had taken leave for more than seven days due to wheezing and muscular and skeletal disorder.

· Adequate facilities were provided in the industry except few. Isolation pads, ear muffs were not given to the III category of workers. Due to that ear problems were more among the III category of workers. Isolation pads helps in controlling vibration  shock from the machine installation. Ear muffs has the capacity of reducing the noise level by 10 to 55Bb.

D. Dietary pattern and food habits 

· Ninety one point of the leather workers were non vegetarians. Eighty point nine of the leather workers consumed 3 meals and the rest 2 meals per day. Nineteen point two percent of workers skipped their meals due to lack of time and loss of appetite. Organised meal was preferred by 50.4 percent of the workers. Nearly 50 percent of workers never used to take food from outside.

· Regarding foods liked or disliked, 63.8 percent of the workers had any aversion towards food.

· Sixty nine point three percent of workers had diet restriction and the rest had avoided dry fish, yam, green chilly, mutton and brinjal.

· Cent percent of the workers had consumed cereals, pulses, vegetables, oils, sugar and jaggery daily. Intake of fruits and milk was less among the II, III and IV category of workers.

E. Nutritional status

· The intake of cereals, pulses, green leafy vegetables, fruits and fats and oils was found to be excess among the I category of workers. Where as in the II, III and IV category, the food intake was deficit for all the foods except green leafy vegetables in the III category.

· The mean nutrient intake in II, III and IV categories revealed that their diets were deficit in all the nutrients when compared to the values of ICMR except fat for III and IV categories. Among the                   I category, their diet was excess in all the nutrients except                         carotene (-1) and folic acid (-2).

· More than 60 percent of workers had weight more than 60Kg and belonged to over weight. Only meager number of workers were below 60kg (under weight).

· Regarding height, more than 50 percent of leather workers in all the categories were below the standard value.

· More than 20 percent of workers had normal BMI values. Seven point five  percent, 10 percent, 27.1 percent and 28.6 percent of the I, II, III and IV categories respectively were underweight. Obesity was seen in 22.5 percent of the I, 15 percent of the II, 25.9 percent of the III categories. 

F. Health status

· Nutritional deficiency symptoms were predominant among the II, III, and IV categories when compared to the I category. Pale conjunctiva, dry skin, dermatitis, koilonychia and dental caries were predominant among the II, III and IV category of workers. Dimness of vision and decreased taste and smell were found to be high among the I category of workers.

· Regarding morbidity pattern, fever was found to be high among the workers (51.2) followed by cold cough (41.5). Morbidity was found to be less among the I category of workers.

G. Haemotological profile

· Sixty five percent of theI category, 62.5 percent of the II category, 55.3 percent of the III and 42.8 percent of the IV category were non anaemic.

· Eosinophil count was higher among the II, III and IV categories. Twenty seven point five percent of I category 47.5 of the II category, 47.5 percent in the III and 54.3 percent in the IV category of workers had higher eosinophil level. This may be due to allergy among the II, III and IV categories because they are directly exposed in various chemicals.

From these foregoing results, it is obvious that occupational hazards appears to have a definite detrimental effect on the health of the workers. The prevalence of health hazards appears to be due to less amenities in the industries, poor life style and poor nutritional status. So precautionary methods should be taken to improve their health status.

Recommendations

· Further studies along this line on larger samples may be conducted to get more information.

· Better health care facilities should be emphasised for the employees.

· Health education should be given to the workers so that precautionary measures can be taken by them before they became a victim of the occupational hazards. 

· BIBLIOGRAPHY

· Aaditya Mattoo, Stress, R.H., (2003), India and the WTO, World Bank Publication, P.313.

· Adeock, K., (2007), Leathers: From the raw material to the finished product, II edn., Pitman Publishers, P. 176.

· Alderman, M.H., Hanly, (2000), Clinical medicine for the occupational physician, library of congress calatoging in publication Data, P.331.

· Anders England, (2008), Occupational health hazards, Princeton Scientific Publishers, P. 32.

· Apenna Sawhney, (2002), The new face of environmental management in Indian, Ashgate Publishing, P.57.

· Asfahl, C.R., (1999), Industrial safety and health management, Prentice Hall Publishers, P.321.

· Aswathanarayana, V., (2003), Mineral resources management and the environmental, A,A. Balkema Publishers, P.137.

· Bansai. G and Mehta V. (1985). Study of dietary pattern of manual workers of chiclmvass village of Hisar. The Indian Journal of Nutrion and Dietetis, Vol.28, No.2, P.150.

· Bell, D.E., Michell Reich, (2002), Health; nutrition and economic crises, approaches to policy in the third world, Green Wood Publishing Group, P.132.

· Benjamin Wisner, (2004), At risk: national hazards, people’s vulnerability and disasters, Routledge Copyright, P.294.

· Bhatia, S.C., (2007), Textbook of noise pollution and its control, Altanlic Publishers, P.43.

· Bibek Debray, Kaushik, P.D., (2005), Performing the labours market, Academic foundation, New Delhi, P.47.

· Bonnie, S., Worthington, Robers, Sue Rodwell Williams, (2000) Nutrition throughout lifecycle, IV edn., Published by Me Grew Hill International Editions, P.43.

· Boyle, M.A., Saralong, (2007), Personal nutritional, VI edn., Cengage Learning Publisher, P.315.

· British Medical Association, (2007), Journal of epidemiology and community health, P. 299.

· Brize Allan, Le serva Allan, (1999), Biological hazards, P.52.

· Brock, T.B.E., (2002), Leather goods, P. 59.

· Brow, H.S., (2000), Effective environmental regulation: Learning from Poland’s experience, Green World Publishing, P.112.

· Brown, J.E., (2008), Nutrition now, V edn., Cengage Learning, P.134.

· Cassens, B.J. (2001), Presentive medicine and public health, Library of Congress Cataloging – in – Publication Data, P.277.

· Chandavaskar et al., (2003), The origins of industrial capitalism in India, Cambridge University Press, P.76.

· Chen, E.K.Y., (2008), Small industry in Asia’s export – oriented growth, Asian Productivity Organization, P.153.

· Coln, B.S., Milton Singer, (2007), Shuctune and change in Indian Society, Aldine Transaction Publication, P.523.

· Consumer Unity and Trust society, (2005), Sustainable production in the leather industry as a tool for enhanced market, CUTS International Publishers, P.23.

· Cooper, L.F., Barber, E.M., Milchell, H.S., Nutrition in health and disease, Lippin cott Publishers, P.156.

· Coulston, A.M., Carol Boushey, (2008), Nutrition in the prevention and treatment of disease, Academic Press, P.402.

· Cumming, S.J., (2002), Modern India – A co-operation survey, Read Country Books, P.77.

· Dalton et al., (2000), Leather industries; environmental pollution and milligations measures, P.28.

· Debruyna, L.K. Kathryn Pinna, Whitney, E.N., (2008), Nutrition and diet therapy; Principles and Practice, Cengage learning Publishers, P.280.

· Deepak Nayyan, (2001), Indian’s Exports and export Policies, Cambridge University Press, P.17.

· Dembach, J.C., (2002), Stumbling toward sustainability, Environmental law Institute, P.433.

· Dreisback, R.H., (2003), Handbook of polisoing: diagnosis and treatment, Lange Medical Publishers, P. 523.

· Ethel Browning , (2001), Toxicity of industrial organic solvents, Chemical Pub.co., P.287.

· Everly. G.S., (2001), Occupational and health promotion; health behavior in the workplace, Wikey Publishers, P.256.

· Geddes, L.A., (2006), Handbook of electrical hazards and accidents, Karger Publishers, P. 20.

· Gordons Walkins, (2009), The management of personal and labour relation, II edn, Mc Graw Hill Publishing, P.55.

· Groff et al., (2005), Advanced nutrition and human metabolism, Cengage Learning Publishers, P.554.

· Gupta (2007), Statistical method, Sultan Chand and Sons Publications, New Delhi, P.64.

· Gupta R.D., (2000), Metal Pollution hazards sources and management, Environment and people, Vol.15, No.6, P.15.

· Hayhurst, E.R., (2000), A survey of industrial health hazards and occupational disease, F.J. Heer Printing Company, P. 250.

· Hayhurst, E.R., (2008), Industrial health hazards and occupational disease, University of Chicago Publishers, P.117.

· Hendriks, (2004), Developments in the Indian Leather Industry, Erasmus University Press, P.241.

· Herington, T.N., Morse, L.H., (2008), Occupational injuries: evaluation management and prevention, III edn., Hos by Publishers, P.255.

· Holland et al., (2005), Screening in disease prevention, Raddiffe Publishing Ltd., P.14.

· Hoseley, G.C., (2004), Leather goods manufacture, Pitman Publishers,                  P. 142.

· ICMR (2005), Nutritional value of Indian foods, NIN Hyderabad, Pp.47.

· Ilo -  Osbuttelin, (2003), “International Occupational Safety and Health”, Safety and Health at work Vol. 17, P.582.

· Jackson, et al., (2002), Hazards and diagnostic signs, Rand Corporation Publishers, P.29.

· Jane, H.L., (2006), International occupational safety and health, Praegar Publishers, P.153.

· Janice Thompson, Melinda Manore, (2006), Nutrition; an applied approach, II edn., Benjamin Cummings Publishers, P.155.

· Jelliffce, D.B and Jelliffe, P.C.F (1989) Community nutrition assessment, Oxford University Press, Pp.67-77.

· Jelliffe D.B. (1998). How does your factory measures up in term of OHS? Health action. Vol.40, Pp.23-25.

· Jelliffe, D.B and Jelliffe, PE.F (1989) Community nutrition assessment, Oxfond University Press, Pp.69,77.

· Kanerva, L., Elsner, J.E., (2008), Handbook of occupational Dermatology, H.I Springer, P.47. 

· Kannan S and Lalitha K. (1994). Food expenditure, preparation and consumption pattern of low income industrial workers in Nayuveli Lignite Corporation of India, Proco. XXVII Annual meeting of NSI, NIN. P46.

· Karen et al., (2003), Essential of community, Jones and Barllett Publishers, P.275.

· Kathleen et al., (2005), Preventing occupational diseases and injury, II edn., APHA Publication, P.150.

· Keshab Das, (2001), Indian Industrial clusters, Ashquate Publishing, P.102.

· Keswanan, D.K.N., (2005), Indian leather and leather products, Sri Venkateswara University Press, P.122.

· Kevin Watkins, (2002), location of industries in India, III edn., Hind Kitabs Publishers, P.315.

· Kirshmann.D., (2007), Nutrition Almance, VI edn., Me Grew Hill Professional, P.352.

· Kumar, S.C., (2002), Indian leather industry: growth, productivity and export performance, APH Publishing, P.23.

· Kumar, S.C., (2005), Indian leather industry: Growth, productivity and export performance, APH publishing, P.305.

· Lansdale, R.J., (2008), Leather maiden, Knopf Publishers, P. 181.

· Leslic Larson, (2004), Lighting and its design, Whitney Library of Design Publisher, P.17.

· Levy, B.S., (2000), Occupational environmental health; recognizing and preventing disease, V edn., lippin cott Williams and Wilkins, P.272.

· Lionel, H.G., Watron, H.H., (2008), Physical method for the estimation of the dust hazard in industry, H.M.Stationary off. Publishers, P.36.

· Lotta Bogert, (2002), Nutrtion and Physical fitness, IX edn., Saunders Publishers, P.159.

· Louis Resnick., (2003), Eye hazards in industry: extent cause and means of prevention, Columbia University, P.94.

· Manvalan K.A., (2002), Health and Safety issues of chemicals, Loss prevention News, Vol.22, Pp.3-11.

· Margaret Haerens, (2009), Malnutrition, II edn, Green Haven Press, P.230.

· Michael et al., (2005), ADA Pocket guide to nutrition assessment, Chincago Journal of American Dietetic Association, Vol.103, Pp.1061-1072.

· Michael et al., (2008), Health and industry; a behavioral medicine perspective, Wilky Publishers, P.232.

· Michael Greenberg, (2003), Occupational industrial and environmental toxicology, II edn, Mosby, Inc. All rights reserved, P.53.

· Michael, Z., (2000), World guide to trade associations, IV edn. Saur Publishers, P. 52.

· Miller, S.C., (2003), Oral diagnosis and treatment planning, Blakiston Publishers, P.158.

· Mohan, K.L and Stump, S.E., (2004) Krauses food, nutrition and diet therapy, X edn., W.B. Saunders Company, P.81.

· Mohividdin Alamgir, (2000), The dimension of undernutrition and malnutrition in developing countries, Harvand University, P.150.

· Monga, M.L., (2007), Industrial relations and labour laws in India, II edn., Deepik Publishers, P.89.

· Mulvihill , M.L., et al., (2006), Human disease: a systematic approach, VI edn., Peasson Perentice Hall Publishers, P.123.

· Nasca, C.P. et al., (2001), Fundamentals of Cancer epidemiology, Spen Publishers, P.124.

· National Institute of Nutrition, (2005) Pre conference workshop on Edpidemiological tools in assessment of nutritional status, Nutrition society of India, Indian council of Medical Research, Jamai Osmaria, Hyderbad, Pp. 1, 6-9.

· National Institute of Nutrition, NIN (2000) studies on anaemia annual report, Hyderabad,  Vol.5, Pp.14.

· National Research Council.U.S., (2001), Recommended dietary allowances; a report of the food and Nutrition Board Reasearch Council, VII edn., National Academics Press, P.42.

· Nayadamma, Y., (2000), Development alternatives production of leather goods, P.52.

· Nelkin, D., Brown, M.S., (2001), Workers at risk, voices from the workplace, All rights reserved publishers, P.214.

· Nick, H., Proctor, James, P. Hyghes, (2008), Chemical hazards of the workplace, Lippincott Publishers, P. 52.

· Oliveria et al., (2008), Upgrading cluster and small enterprises in developing countries, Ashgate Publishing Limited, P.179.

· Park and Park, (2000), Preventive and Social Medicine, XVI edn., Banarridas Bhanot Publishers, P.405.

· Phil Hughes, En., Fersell, Butt Worth, (2005), Introduction to health and safety at work, P.83.

· Proctor, N.H., (2004), Chemical hazards of the work place, P.358.

· Purohit, Shanmi, Agrwal, (2004), Environmental Sciences, A new approach, Dr.Updesh Purohit for Agrobiocs (India), Judhpur, P.346.

· Raghavan, K.V., (2009), Swaminathan, G.S., (2009), International conference on Hazard Assessment and Miligation in Petroleum and Chemical Process Industries, Oxford and IBH Pub. P.165.

· Rajaee, M.S., (2007), Leather industry with special reference to exports from south Indian, P. 132.

· Rangnekar, D.K. (2007), India, Britain and European common Marhet, R and K Publishing House, P.136.

· Rav, B.R., (2007), The economics of leather industry, calucutta university press, P. 92.

· Rom, W.N., (2007), Environmental and occupational medicine, Lippin cott Williams and Wilkins Publishers, P. 523.

· Rosenav, M.J., (2002), Preventive medicine and public health IX edn., Application century – crofts, P.182.

· Safety and health and environmental hazards at the workplace, (2000), P.258.

· Sanjay, S.S., (2007), Indian leather industry; the challenge of modernization, Oxford & IBH Publishers, P. 95.

· Saurabh Sinha, Sanjay Sinha, (2000), Indian leathers industry: the challenge of mordenization, Oxford and IBH Publishing, P.100.

· Scheppler, J.A., (2000), Biotechnology explosations; applying the fundamentals, ASH Press, P.108.

· Scott, R.M., (2000), Chemical Hazards in workplace, Levis publishers, P.133.

· Sharma, B.K., (2006), Environmental chemistry, comprehensively covering the UGC Syllabus, X edn., GOEL Publishers, P.8.

· Sharma, B.K., Industrial Chemistry, XV edn., Goel Publishing house, P.1366.

· Shian et al., (2000), IGF and Nutrition in health and disease, Humana Press Publishers, P.72.

· Shils, H.E., Moshe Shike, 2008, Modern nutrition in health and disease, Lippincott Williams and Wilkins,  P.105.

· Shlian, J.N., (2003), Self-Help handbook symptoms and treatments, Contemporary books, Publishers, P.160.

· Shreve, R.N., (2006), Chemical process industries, III edn. Me Grew Hill Publishers, P.92.

· Smolin, L.A., Grosvenor, M.B., (2003), Nutrition: Science and applications, IV edn., John Wiley Publsihers, P.522.

· Srilakshmi, B., (2006), Nutrition Science, II edn., New Age International Private Ltd., P.330.

· Stellman, J.M. (2002), Encyclopaedia of occupational health and safety, V edn, International labour office, P.88.

· Stockdale, L.G., (2002), Handbook for leather processing, A.F. Hewer Publishers, P.82.

· Susan Narayan, (2001), Nutrition: a key to good  health, Thomson Publishers.

· Ted Quinm, (2008), Peabody’s Leather Industry, Arcadia Publishing, P.9.

· Tripathy, D.B., (2002), Environmental Pollution Reseaerch, APH Publishing, P.259.

· Tripathy.D.P. (1999), Noise Pollution, A.P.H. Publishing Corporation, P.87,88.

· Uma Kapila, (2009), Indian Economy Since Independence, XIX edn, Academic  foundation, P.415.

· United Status working conditions service, (2009), Treatment of industrial problem by constructive methods, P.6.

· US. Dept. labour Bureau Statistics, (2008), Occupational outlook handbook, Bernan Association, Publishers, P.153.

· Wallace, R.B., Public Health and Preventric Medicine, XV edn. Library of Congress Cataloging – in – Publication Data, P.101.

· Walt, P.H., (2001), Physical and biological hazards of the workplace, Wiley – Inter science Publishers, P.129.

· Watt, J.A., (2004), Leather Tanning Industry in India, APH Publishing, P.114.

· White, B.H., (2000), India working: essays on society and economy; Cambridge University Press, P.146.

· White, R.P., (2008), Occupational affection of the skin; their prevention and treatment, II edn., H.K.Lewis and Co. Ltd., P.102.

· WHO, (2008), Anthrox in human and animals, P.186.

· Willcox, J.D., (2007), Modern leather design, waston – Guptil Publications,              P. 147.

· Wolters, (2002), Handbook of allergic disorder, lippincott Williams and Wilkins, P.436.

· World Health Organization., (WHO), (2003), Diet, Nutrition and the prevention of Chronic disease, Geneva WHO library cataloguing – in – publication Data, P.149.

· Yanbro,C.H., (2005), Cancer Nursing Principles and Practices, VI edn, Jones and Bartiett Publishers, P.54.

Appendix  i

QUESTIONNAIRE TO ELICIT DETAILS REGARDING SOCIO-ECONOMIC BACKGROUND, DIETARY PATTERN, HEALTH SATUS, LIFE STYLE, OCCUPATIONAL STATUS, occupational hazards AND OCCUPATIONAL DISEASE

SOCIO-ECONOMIC BACKGROUND

1.
Name of the Investigator

:

2.
Name of the Interviewee

:

3.
Name and Address of

:


the head of the family

4.
Age




:

5.
Religion



:

6.
Caste




:

7.
Type of family


:
Nuclear 

Joint      

8.
Total number of members in the family:


Details about family members

	S.No
	Name of the member
	Relation         -ship
	Marital status
	Age in years
	Education
	Occupation
	Income

	
	
	
	
	
	
	
	


9.
Educational status


:


10.
Total income of the family

:

11.
Monthly expenditure pattern
:

	S.No.
	Items
	Amount spent
	Percentage of income

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.
	Food

Clothing

House rent / Taxes

Education

Medicine

Fuel and light

Paan supari, tobacco, alcoholic

Drinks

Durable goods (furniture utensils)

Transport

Other service

Remittances (dept repayment)

Savings

Recreation
	
	


 DIETARY PATTERN

1.
Type of diet

:


Vegetarian

Non-vegetarian   
Ova-vegetarian   

2.
How many meals do you consume / day


Less than three     
Three

More than three   

3.
Do you skip the meals

Yes


No


If yes, which meal do you skip often

Breakfast

Lunch
   

Dinner    

Give reason,

4.
What type of meal do you prefer for lunch?

Packed lunch   

Organised lunch


5.
How often do you eat outside?


a)  Not at all


b)  Once in fortnight


c)  Weekly once

d) Once in a month
6.
Details regarding foods liked and disliked?

	Foods
	Reason

	Liked

a)

b)

c)

Disliked

a)

b)

c)
	


7.
Do you avoid any food?

Yes


No


If yes, specify and give reason.

8.
Frequency of consumption of food items:

	S.No
	Food Items
	Daily
	Once
	Occasionally

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Cereals

Pulses and legumes

Vegetables

Fruits

Milk and its products

Fish

Meat and poultry

Nuts and oils

Sugar and jiggery

Beverages
	
	
	


HEALTH STATUS

1. Are you healthy and free from nutritional deficiency symptoms?

Yes


No


If  no, specify,

a)  General appearances: 
Loss of subcutaneous fat


Sunken or hollow checks



b) Hair


:
Easily plucked hair




Dry, brittle hair




c) Nails


:
Spooning





Transverse depigmentation


d) Skin


:
Dry and scaly flaky paint



Psorlasiform rash




Pallor of skin





e) Eyes


:
Night blindness




Dimness of vision




Conjunctive inflammation



f) Mouth


:
Glossitis





Bleeding gums




Cheilosis





Decreased taste and smell



Tongue fissures




Tongue atrophy




Loss of tooth enamel



Caries






g) Neck


:
Goitre






Parotial enlargement



2.
Did you suffer any ailments within 6 months

	S. No.
	Illness
	Duration
	Treatment

	
	
	
	


ANTHROPOMETRIC ASSESSMENT

1.
Weight (in kg)

:

2.
Height (cm)


:

3.
Body Mass Index (BMI)
:

BIOCHEMICAL PROFILE
1.
Haemoglobin level (g/dl)
:

2.
Eosinophil count

:
LIFE STYLE

1. Personal Habits

	Habits
	Frequency 
	Amount consumed / day

	
	Daily
	Rarely
	Never
	

	Alcohol consumption

Tobacco

Betal chewing

Smoking
	
	
	
	


2.
Do you exercise?

Yes


No


If yes, specify the type of exercise, frequency and duration.

3.
Do you consume tea / coffee?


Yes


No


If yes, specify the frequency and quantity of consumption.

4.
How do you spend your leisure time?



a)  Watching TV


b)  Listening to music




c)  Reading books


d)  No activity
 


OCCUPATIONAL STATUS

1.
Nature of job

:
Temporary

Permanent


2.
Number of years of service in the present job:

3.
Duration of work / day

4.
Number of working days / week

5.
As your working hours :
Flexible  

Rigid   

6.
Are you paid 

    :
Daily

Weekly  
Monthly  

7.
Can you avail leave in your work place?


If yes,



With pay


Without pay   

8.
Is any break given

Yes



No


· If yes, specify the duration:

9.
Are you tensed with your work :



If yes, how?

10.
Attitude of your employer / higher authority towards you:

11.
Locality of work spot  

:

12.
Distance from residence

:

13.
Time taken for travel

:

14.
Mode of transport


:

15.
How much salary do you earn
:

16.
Do you get bonus?

Yes


No



If yes, specify the amount and occasion.

17.
What type of work do you do?

18.
What type of chemicals do you handle in the industry?

OCCUPATIONAL HAZARDS
	S.No.
	Occupational hazards
	Yes/No

	1.

2.

3.

4.

5.

6.

7.

8.
	Exposture to chemicals

Vibration

Noise

Eye strain

Physical over exertion while moving heavy loads

Slippery floor

Poor illumination
	


OCCUPATIONAL DISEASE

1. Do you have health problems due to your occupation?

	S.No.
	Occupational disease
	Yes/No

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.
	Cancer 

Lung disease

Liver disease

Skin disease

Aathma

Allergy

Itching

Eye problem

Ear problem

Muscular skeletal disorders 

Hypertension
	


2. Absenteeism from work during the past three months due to health reasons :


Number of days
:


Reasons

:
AMENITIES PROVIDED
	Facilities 
	Present / Absent 

	Adequate ventilation

Air filters

Exhaust fans

Adequate temperature

Controls (Fans /Ac/coolers)

Ear plugs

Ear muffs

Safety belt

Isolation pads

Airline respiration

Suction noise mask

Self contained breathing mask

Mechanical filter respirator

Gloves

Shoes (resistant to acid/alkali)

Toxic waste disposal

First aid centre

Fire extinguisher
	


Appendix II

Three Days Dietary Recall

1.
Name of the Investigator

:



2.
Name of the Interviewee

:

	Meal
	Early morning
	Break fast
	Mid morning
	Lunch
	Tea
	Dinner
	Bed time

	First day
Second day
Third day

	
	
	
	
	
	
	


Work categories








Work categories





Work categories





Work categories








Work categories








Work categories





A	Energy (Kcal)	B	Protein (g)


C	Fat (g)			D	Calcium (mg)


E	Iron (mg)		F	carotene (µg)


G	Thiamine  (mg)	H	Riboflavin (mg)


I	Niacin (mg)		J	Ascorbic acid (mg)


K	Folic acid (µg)





Work categories
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Work categories
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