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I- INTRODUCTION
 		Economic development is the process by which emerging economies become advanced economies. In other words, it is the process by which countries with low living standards become nations with high living standards. Economic development also refers to the process by which the overall health, well-being, and academic level the general population improves. During the development process there is a shift of population from agriculture to industry, and then to services. A longer average life expectancy is one of the results of economic development. Improved productivity, higher literacy rates, and better public education, are also consequences. Put simply; economic development is all about improving living standards. An improved living standard refers to higher levels of education and literacy, worker’s income, health and life spans. 
 		India has emerged as the fastest growing major economy in the world and is expected to be one of the top three economic powers of the world over the next 10-15 years, backed by its strong democracy and partnerships. The Indian economy is expected to grow at an annual rate of 7.4 percent in 2018 and 7.8 percent in 2019, according to a recently released IMF (International Monetary Fund) Economic Outlook. India's projected 2018-19 growth rates are well above China's 6.6 percent and 6.4 percent over the same period. India has retained its position as the third largest startup base in the world with over 4,750 technology startups, with about 1,400 new start-ups being founded in 2016, according to a report by NASSCOM (National Association of Software and Services Companies). 
 		Looking at poverty trends worldwide, World Data Lab estimate that on New Year’s Day’s 2019, just fewer than 600 million people across the world (excluding Syria) will live in extreme poverty. By 2030, this figure is expected to fall to some 436 million. The 2018 global Multidimensional Poverty Index (MPI) released by United Nations Development Programme (UNDP) and the Oxford Poverty and Human Initiative (OPHI) indicated that about 1.3 billion people live in multidimensional poverty globally. The index noted that in India, 271 million people moved out of poverty between 2006-06 and 2015-2016. The poverty rate in the country has nearly halved, falling from 55 percent to 28 percent over the ten-year period. The reason behind the decline of poverty in India is the fast growing labour force. India's labour force is expected to touch 160-170 million by 2020, based on rate of population growth, increased labour force participation, and higher education enrolment, among other factors, according to study by ASSOCHAM (The Association Chamber of Commerce and Industry of India) and Thought Arbitrage Research Institute.
		The construction industry is an important part of the economy in many countries and is often seen as a driver of economic growth especially in developing countries. Owing to its relatively labor intensive nature, construction works provide opportunities for employment for a wide range of people skilled, semi-skilled and unskilled. Construction activity is an integral part of a country’s infrastructure and industrial development; it includes hospitals, schools, townships, offices, houses, and other buildings, urban infrastructure (including water supply sewerage, drainage) highways, roads, ports, railways, airports, power system, irrigation and agriculture systems, telecommunications etc. The construction becomes the basic input for socio-economic development of country.
 		The global volume of construction output is forecast to grow by 85 percent to $15.5 trillion by 2030, according to PricewaterhouseCoopers, with the largest construction markets, the US, India, and China accounting for 57 percent of global growth. Other key markets include Japan, Germany, Spain, France, and Italy. Emerging markets such as India is growing quickly as a result of increased urbanization, rising populations, and the expanding middle class. Construction growth in China is expected to slow in some sectors such as housing and shift to health care, education, social infrastructure, and retail.
 		India will become the world’s third largest Construction Market by 2025 and thereby the Infrastructure Sector is a key driver for the Indian Economy. Especially the road sector profits from the Government’s efforts and initiated policies to ensure time-bound creation of world class infrastructure in the country. The Construction Industry in India is the second largest after agriculture. It accounts for about 11 percent of India as GDP and contributes to the national economy also by providing employment to large number of people. Growth drivers are consequently in general the estimated urban housing shortage of 18.8 Million dwelling units and in the rural India the shortage is estimated at 47.4 Million units in 2012. The Construction industry in India is expected to grow at 5.6 percent during 2016-20, compared to 2.9 percent during 2011-15. The activities that registered the highest growth include export cargo (10 percent), highway construction widening (9.8 percent), power generation (6.6 percent), import cargo (5.8 percent) and cargo at major ports (5.3percent). India will be required to spend $ 454.8 but on infrastructure development over the period of five years (2015-20), with 70 percent of funds needed for power, roads and urban infrastructure segments. Despite its importance, construction industries are considered risky with frequent and high accidents rates and ill health problems to workers.
 		A construction worker is someone whose job is to work on a construction site where structures such as bridges or houses are being built. Construction workers use many types of tools and operate machines as well as vehicles like trucks, bulldozers, etc. Working as a construction worker can be dangerous a person could fall, or have a heavy object. There are different types in construction. Legislative requirement vary depending upon the type of construction undertaken. The nature of work in construction includes building, renovating, maintenance, repair and demolition activities. However on the basis of the built structure, it can be of five types. Namely, Residential, Commercial, Government, Industrial and Infrastructure. The problems of construction workers differ from place to place and work to work depending on the noise, chemicals, tools or equipments, availability of safety measures, height and environment. However, the problems faced by the construction workers are more than that by the workers in other sectors.
 		Women are almost unskilled labourers and they face serious problems related to work, viz., wage discrimination, gender and sexual harassment, unhealthy job relationship, lower wages; despite these, construction industry over whelming attracts female workers. Their skills are never upgraded as they are allowed to perform only certain types of work and usually they assist the male work force. The women workers at certain points were going through a number of job stresses like sexual harassment, being jobless, gender-based discrimination, proneness to different health hazards, physical problems, insomnia, nausea, headache, and other adverse outcomes. It is seen that at the work place they do not have any privacy for sanitation. (kalpana and kiran  2013).
  		Construction workers may be broadly classified as skilled and unskilled. Though child labour is prohibited, children are engaged for unskilled jobs. Most of the workers in this sector are employed on a causal basis. Unstable employment or earnings and shifting of workplaces are the basic characteristics of work for construction workers. Employment in construction is usually interspersed with periods of unemployment of varying duration, mainly due to fluctuating requirements of labour force in each worksite. It is established that female workers do not in general get minimum wages. 
 		Potential hazards for employees in the construction sector include: scaffold collapse, trips, slips, failure to use proper personal protective equipment, falls from height, collapse of trenches, noise, repetitive motion injuries caused by vibrating tools, falls, electric shocks and arc flash blasts and everyday and this makes them have the potential for becoming sick, ill or disabled for life. The above scenario can be managed by ensuring rules and regulations are fully implemented, there is adequate supervision, training of workers and other hierarchy of control measures. They are also exposed to multiple physical, chemical and biological agents, which make them vulnerable to various health problems that include-injury, respiratory problems, dermatitis, muscular-skeletal disorders and gastro-intestinal diseases. The work is hard physical labor, often under difficult conditions like adverse weather conditions and the nature of work, hours of work, low pay, and poor living conditions with lack of basic amenities and separation from family, lack of job security and lack of access to occupational health services makes the situation worse. Due to ergonomic issues they are also vulnerable to degenerative disorders. Apart from this, in most of construction projects the workers employed are unorganized in nature and often not guided by the legislations made for the health and welfare of the workers and hence are not eligible for free or subsidized care.
 		The problems such as casual nature of employment, absence of social security, lack of labour welfare activities, uncertain working hours, unsafe working conditions, occupational diseases, injuries, wage exploitation and differentiation, noise, working at high places, non-availability of raw materials, mobility of labour, lack of co-operation and satisfaction and bad habits affect the workers and reduce their labour efficiency in construction sector. Hence, efforts should be taken to reduce or eliminate such problems with a view to maintain the health and wealth of the construction workers. (Ponnaian and iyappan 2016).
 		Industrialization with the introduction of newly developed technologies plays an important role for development of a country. Building construction is the basic of industrial developments. The construction industry is an important part of the economy in many countries and is often seen as a driver of economic growth especially in developing countries Owing to its relatively labor intensive nature, construction works provide opportunities for employment for a wide range of people skilled, semi-skilled and unskilled. Despite its importance, construction industries are considered risky with frequent and high accidents rates and ill health problems to workers.
 		Occupational health is an important strategy not only to ensure the health of workers, but also to contribute positively to productivity, quality of products, work motivation, job satisfaction and thereby to the overall quality of life of individuals and society. In India, public health emphasizes more on communicable diseases, malnutrition and reproductive healthcare. Majority of the population is working in industrial sector. Increasing burden of occupational hazards and changing occupational morbidity are not addressed. Still occupational health is seen as a secondary issue while formulating health policy and health-related programmes (Pandve and Bhuyar, 2008)
 		Measures are needed to improve the work environment of construction workers by ensuring availability of protective gears, good living conditions and sanitation facilities at the sites along with an accessible, accountable occupational health services. A system of health recording and routine surveillance among workers should be implemented. Local medical schools and occupational health institutes should be encouraged to study the health of construction workers in comparison with appropriate baseline control populations due to the significant deficiency of epidemiological data in this fast growing sector. (Mir et al. 2017).
 		Construction sector is the world’s largest industrial employer with seven percent of total world employment and 28 percent of industrial employment. Construction activity is an integral part of a country’s infrastructure and industrial development. In India, the construction sector is the largest employer of unorganized labour next to agricultural sector (Laskar and Murty, 2004). The contribution of construction sector in India to the GDP (Gross Domestic Product) at factor cost in 2006-07 was Rupees 1,965,550 million, registering an increase of 10.7% from the previous year and the share of construction in GDP as increased from 6.1% in 2002-03 to 6.9% in 2006-07 (Government of India). Around 16 per cent of the India’s working population depends on building construction for its livelihood and the Indian construction industry today employs about 31 million people and creates assets worth over Rupees 200,000 million (Government of India) annually.
 		However, the construction industry in India is facing a huge shortage of manpower, especially those with skill-sets to sustain the rapid growth in infrastructure and housing sectors. The strength of skilled workforce in construction dwindled substantially from 15.34 percent in 1995 to 10.57 percent in 2005, whereas relative proportions of unskilled workers have gone up from 73.08% in 1995 to 82.45 percent in 2005 (Government of India) and it is clear indicator that there is a great demand for skilled workers in the construction sector. To make up this shortage, it becomes imperative to convert semi-skilled or unskilled women workers into skilled workers. It is a recorded fact that outside the agricultural sector, a significant and gradually increasing proportion of women workers are engaged in the construction sector (Shah, 2002). It is estimated that more than half of the 31 million construction workers in India are women (Government of India). Women are employed in semi-skilled and sometimes in skilled jobs in other industries but in the construction industry women are employed mostly as unskilled labourers (Jhabvala and Kanbur, 2002).
 		Tamilnadu is one of the most industrialized and urbanized state in the country and fast growing economy particularly since the 1990s. In the midst of the ongoing economic slowdown across the world, Tamilnadu has posted a growth rate of 12 percent growth in 2011-12 as against the nation’s overall growth rate of only 6.5 percent. With regard to employment in the states, organized sector employment constitutes 10 percent of the total employment. The rapid growth in manufacturing and service sector created a massive demand for workers in various activities. The small and medium scale manufacturing enterprises as well as construction firms were experiencing enormous labour shortage. It was at this time the migrant workers from the North and the East of the country started flowing into various sectors.  	
 		Coimbatore is the second largest city (in terms of population) after Chennai. Coimbatore is also called as “Manchester of south India” due to its extensive textile industry, fed by the surrounding cotton fields and it is has well developed infrastructure and transportation. It is a major hub for manufacturing, education and healthcare in Tamilnadu. Coimbatore is among the fastest growing tier-II city in India. It houses more than 25, 000 small, medium and large scale industries. It is the second largest producer of software in the state, next to Chennai. As Coimbatore is rapidly urbanizing, the construction industry has a crucial role in the urbanization process of the city. New infrastructural projects are being undertaken in the city on a massive scale which will boom the construction industry a lot. 

 		


 		In the light of the above discussion, the present study was undertaken with the following objectives
· To study the demographic profile of the construction workers.
· To examine the nature of work, income details and facilities available at work sites.
· To assess the health conditions of the workers and the health seeking behavior.
· To evaluate the general problems faced by the construction workers.

























II- Review of literature
                     The literature on the pertaining to the study on “Nature of work, health conditions and problems of construction workers in Coimbatore” are discussed under the following heads.
1. Socio-economic status of construction workers.
2. Occupational health hazards of construction workers.
3. Migration of construction workers.
4. Health status of female construction workers.
5. Problems of building construction workers
6. Other related studies

1. Socio-economic status of construction workers
 		Tiwary and Biswas (2012) had accomplished the “Socio‑economic status of workers of building construction industry”. They mainly intended to find out the socio‑economic status of the workers in and around north east part of Kolkata. It covered 150 subjects (male‑140, female‑10) from unorganized construction industries. They found that about 61 percent of the workers earned less than Rs. 5000/‑ per month followed by 25 percent of workers earned between Rs.5000/‑ to Rs. 7500/‑ and 11 percent in range of Rs. 7500/‑ to Rs. 10,000/‑ respectively. They were daily wage earners and maintain their family with small income with difficulty. It was noted that most of them were literate. They were addicted to alcohol, smoking bidi and cigarette. They did not consume adequate amount of nutritious food. It was also found that they lived in kacha houses. A good proportion of workers cook their food in the same room in which they live. They used wood for cooking their food. They were not aware of the different social security schemes. Awareness programmes including individual/ separate counseling was essential for overall upliftment.

 		Prasanna and Anu (2016) had analyzed the “socio-economic conditions of building construction workers in south India”. It aimed to analyze the problems of workers and their socio-economic conditions in a construction industry. The sample was selected from construction households from Vijayawada (urban), 55 respondents are selected from randomly, among 22414 registered workers by using structured questionnaire. The results showed that major portion of respondents 40 percent are illiterates, i.e. where 27 per cent are primary educated persons. It is observed that where 34 per cent of construction households getting finance from money lenders. They are also facing various problems like low wages, lack of social security, exploitation from contractors and degraded social status and also the problems from money lenders. Finally it is concluded that the nature of the house construction activity is seasonal, hence, worker engaged in house construction were unemployed in off season. Therefore it suggested that it is essential to provide them a year-round employment.

2. Occupational health hazards of construction workers 
 		Alazab (2004) explained the “Work-related diseases and occupational injuries among workers in the construction industry”. It aimed to define the work-related diseases occurring among workers in the construction industry and to assess the distribution of occupational injuries and common risk factors of these injuries among workers in the construction industry. It showed that the most common work-related diseases among construction industry workers in Egypt were eye diseases (23.6 percent), respiratory diseases (11.5 percent), and cardiovascular diseases (7.2 percent). The highest incidence rate for fatal injuries was 0.8 percent in the year 2000. It recommended that the availability and use of personal protective devices should be stressed. Workers suffering from work-related diseases should be transferred to other jobs. Safety measures at the workplace should be put into place and then examined regularly to avoid the risk of injuries.
 		
 		Hiteshree and Mohua (2012) had examined “the working conditions of male construction worker and its impact on their life.” It aimed to study certain working conditions and its impact on health of workers and also to study the pushing factors for migration among them. Three different construction sites of Surat city were selected by convenience sampling. Data was collected through a pre-tested questionnaire and analysis was done by Epi-info software. The results showed that out of 93 workers, 3.25 percent were children and 9.67 percent were adolescents. Illiteracy was 45.2 percent. All the workers were migrants. Skilled workers earned Rs 75 more than the unskilled workers per day. Mean hours of working was 8.5 per day. Mean hours of working was 8.5 per day. Body-ache was the commonest complaint with the average complaint being 0.8 per worker. Most common habit among them was tobacco chewing (48.38 percent).it concludes that migration compounded by illiteracy, poor working conditions, lack of infrastructures and security, inadequate health service utilization made these workers a vulnerable population. It was suggested that the construction workers are working in an unorganized sector and special policies need to be initiated to protect this group.
 		
 		Jayakrishnan et al (2013) had commented on the “Occupational health problems of construction workers in India”. They aimed to understand the occupational health problems of construction workers building and civil and to compare the morbidities among these two categories of workers. They had conducted a cross-sectional study at Kozhikode district of Kerala, India. Construction projects were selected by simple random method and all workers were enrolled as study subjects. Data was collected from 410 workers by the team consisting of investigators, doctors and social worker using a pre tested validated structured proforma. The results showed that Data most of the workers belonged to the young age group (26.8 years). The prevalence of past morbidity like tuberculosis (1 percent), malaria (13.7 percent) and jaundice (10.6 percent), typhoid (3.4 percent) were higher than the general population in both groups without any statistically significant differences between them. Prevalence of injury was higher among civil work group (17.2 percent and 6.6 percent). Fever, respiratory infections, eye disease were higher among them. Skin and muscular-skeletal problems were similar. Finally they concluded that measures are needed to improve the work environment of construction workers by ensuring availability of protective gears, sanitation facilities at the sites along with an accessible, accountable occupational health services.
 		
 		Adane et al (2103) had examined the “Occupational Injuries among Building Construction Workers in Gondar City, Ethiopia” Institution-based cross-sectional study was conducted from May 1 to 20, 2009 at six licensed construction sites in Gondar city. A total of 401 building construction workers were included in the study by using simple random sampling technique. Data were collected through interviews using structured and pre-tested questionnaire and the collected data were entered and analyzed using Statistical Package for the Social Sciences (SPSS) version 13.0. Results revealed that prevalence rate of work-related injuries in the preceding one year were 38.7 percent. Of the total injuries, more than half (68.39 percent) were reported by males while the rest reported by females workers. The leading causes of injuries were fall from ground level (21.3 percent) followed by overexertion during lifting (20.6 percent), and fall from elevation (16.1 percent). Old age, being male, job dissatisfaction, lack of vocational training and working overtime were found to elevate the odds of having occupational injuries among construction workers. Finally it concluded that occupational injuries were common among building construction workers. Therefore, counter measures such as creating awareness of risk factors, avoiding overtime work, providing training and personal protective devices could be effective to decrease prevalence of occupational injuries.
 		
 		Seok et al. (2013) investigated the “Effect of Occupational Health and Safety Management System on Work-Related Accident Rate and Differences of Occupational Health and Safety Management System Awareness between Managers in South Korea’s Construction Industry” The implementations showed that the accident rate decreased by 67 percent and the fatal accident rate decreased by 10.3 percent during the period from 2006 to 2011. It concluded that both work-related accident and fatal accident rates were found to be significantly reduced by implementing Occupational Health and Safety Management System (OHSMS). The differences of OHSMS awareness between site general managers and Occupational Health and Safety (OHS) managers were identified through a survey. 
 		
 		Biswas et al. (2016) had reviewed the “Occupational health status of construction workers”. It aimed to review the researches from the available published articles to get a broad spectrum of occupational health problems of construction workers. Standard databases are used to collect articles on occupation, health, and working environment. The results showed that most of the unorganized construction workers are migratory workers and come from different villages of the country. They had to work 10-12 h/day to fulfill the requirements within very short period. They are exposed to different physical, chemical, biological, mechanical, and psychosocial hazards during their daily working schedule. The prevalence of lower back pain, shoulder pain with other body parts discomfort is seen after the daylong hard work. Musculoskeletal disorders are very common among the construction workers. Workplace injuries are mainly due to improper use of personal protective equipments. Hence it suggested that “Best practices” for reducing musculoskeletal disorders are to be conducted for monitoring the occupational health.
 		
 		Isabel et al. (2107) in their study indented to analyze the “Occupational safety and health in construction”. The main objective of their study was to contribute to knowledge of the subject and showing trends through an exploratory study. The findings of this study showed that future subjects as trends of research and implementation in Occupational Safety and Health (OSH) in construction: rewards in safety incentivization programs; increasing the usage of information technology tools; production process automation; implementing proactive measures rather than reactive measures; integrating quality, environmental and Occupational Safety and Health (OSH) management system standards and using technological tools to train workers.
 		
 		Hasan et al. (2017) had analyzed “Occupational Health and Safety Status of Ongoing Construction Work in Patuakhali Science and Technology University, Dumki, Patuakhali”. It aimed to find out the major health and safety related hazards in construction site in Patuakhali Science and Technology University and to recommend some management options to reduce health related hazards and increase safety. Data were collected total of 30 workers interviews to understand the major health hazard, vulnerable zones and risk factors of this area due to construction work. It  revealed that worker of Patuakhali Science and Technology University  construction site are highly vulnerable to falling from height, falling object, noise, inhalation of dust from cement, slips and trips, fire, chemicals substances, aggression, violence and bullying, welding fumes and gases, painting spray/mists. The study exposed that legal system plays a major role in risk assessment, communication and control. Regular inspections, penalties and compliance certificates issued by regulatory institutions influence risk management more.

 		Mohammad Sarwar Mir et al. (2018) had examined the “occupational health problems of construction workers in valley of Kashmir”. It aimed at to study the health problems of construction workers at a large construction site and to suggest measures for improvement of health of those workers. A cross sectional study was conducted at a large construction site in Srinagar. 200 construction workers were selected as sample for the study. They found that nearly 70 percent of the construction workers have at least one form of disease. Skin diseases (78.6 percent) and respiratory problems (45.7 percent) were most common disease. Only 20 percent workers had opportunity to use any form of productive measures. It also suggested that more measures had to be needed to improve the working environment of the construction workers.
 		
 		Jazari et al. (2018) had investigated the “Prevalence of self-reported work related illness and injuries among building construction workers, Shiraz, Iran”. The purpose of this study was to investigate the prevalence of self-reported work related illness and injuries among construction workers in Shiraz, Iran. 850 randomly selected workers from 2450 construction sites completed a self-statement questionnaire regarding the prevalence of self reported work-related illness and injuries (WRIIs), in Shiraz, Iran. The overall prevalence rate of occupational injuries was 31 percent. Musculoskeletal disorders (53.3 percent), eye diseases 34.1 percent and skin diseases (30.1 percent) have been the most prevalent work-related illnesses among construction workers, respectively. It concluded that by considering the high prevalence of WRII among construction workers, more stringent occupational safety and health interventions are recommended in construction workplaces.

3. Migration of construction workers
 		Adsul et al (2011) had examined the “Health problems among migrant construction workers: A unique public–private partnership project”. It intended to study socio demographic profile and morbidity pattern of migrant construction workers. They had conducted a cross sectional study at construction site Vidyavihar (West), Mumbai, over the period of May to November 2010. They found that out of the 1337 workers, 1289 (96.4 percent) belonged to 15–45 years age group. The mean age of the workers was 26.25 ± 8.49 years. A one third of the migrants belonged to West Bengal. The average number of health problems in the workers was 1.41. Regular consumers of tobacco and alcohol were 50.48 and 14.65 percent, respectively. Nearly one fifth of the workers had febrile illness, of which 20.71 percent had suspected malaria; 12.6 percent had respiratory infections, while 3.4 percent were found to have hypertension. There was a statistically significant association (P < 0.05) between type of occupation and morbidity status. They had also suggested that Active surveillance of fever cases should be given priority so that the infected patients are diagnosed early and receive radical treatment under supervision at the construction site, thereby decreasing the incidence of manmade malaria. It stressed that this is the first step toward having a healthy construction site and a healthy workforce, undertaken through a unique project of Public Private Partnership by the Department of Community Medicine.
 		
 		Sakthivel and Ravi (2017) had examined “An Economic Analysis of Seasonal Migration Workers in Brick Kiln Industry, Tamilnadu”. It aimed to study the seasonal migration and the purpose of selecting brick kiln industry in Tamilnadu. It indicated that in Tamil Nadu, there are nearly 3000 brick kilns employing around 3 lakhs workers. These workers migrate either within the district or state in order to earn their livelihood by working in brick kilns from November- July. Poverty is the major cause of brick kiln workers and their poor economic status forces them to work by eliminating other drawbacks of brick kiln industries such as poor environment and health hazards. The brick kiln workers has to work for 12 to 14 hours a day and they have to live in temporary sheds, which does not have proper drainage, toilet/bath rooms and ventilation. Even for drinking water they have to walk miles and the working conditions are very tough and they face various health problems. So it concluded that to overcome the economic problems, the workers get advance amount from the employer which made them as bonded labor. As a result, the brick kiln workers fall into the trap of vicious circle of low wage, poor health and indebtedness and ultimately bondage.

4. Health status of Female construction workers
 		Anbarasu et al (2009) had explained “the empowerment of women construction workers as masons in Tamil Nadu, India”. They objected to found out the reasons why women construction workers should be empowered to become masons, to determine the willingness of women construction workers to become masons and the willingness of men construction workers and contractors to train and employ women as masons. The findings of the study showed that there is an inherent gender bias against women and also the shared general belief that women construction workers are unfit to be trained informally like men in the construction sector. It also revealed that there is a vast disparity in wages between women and men construction workers. The contractors and the men construction worker, that most of the women construction workers are paid less than Rs. 100 and no women gets wage more than Rs. 160. It finally recommended that legislation could be enacted in India to make it mandatory for the contractors to offer informal training to women construction workers in government sites and employ a certain percentage of women masons in all sites. These positive steps will enhance the resource potential among women construction workers and empower them leading to the growth of the families and the advancement of the nation.
 		
 		Sahu and Sett (2010) has evaluated the “Ergonomic evaluation of tasks performed by female workers in the unorganized sectors of the manual brick manufacturing units in India”. The study was conducted on 144 female workers engaged in four different brick fields of West Bengal, India. Two main types of task are performed by the female workers in the brick fields were brick moulding and brick carrying.  The results showed that the brick moulders have more pain in the low back and part of the legs because most of the time they sit continuously in the same awkward posture. The female brick carriers carry a heavy load to and from the field and the brick kiln, so they suffer more discomfort and pain in the head, neck, shoulder and also their trunk. 38.89 percent of the female workers feel severe pain after their whole day’s work. Hence it was recommended that redesigning the workplace and rescheduling the work-rest cycles of these female workers, along with proper counseling of food habits and maintaining hygienic conditions, is necessary to upgrade their quality of life. An ergonomically designed sitting stool was also suggested for the brick moulders and assistive load.
 		
 		Barnabas et al. (2011) examined the “Prospects of Women Construction Workers in Tamil Nadu, South India”. The study was undertaken in Tiruchirapalli which is the fourth largest city of the Indian state of Tamil Nadu (after Chennai, Coimbatore and Madurai). The main data collection instrument used was an interview schedule, pre-tested with 70 respondents to ensure reliability and validity. The results showed that most of the women workers were between 25 and 40 years of age. Only a few worked after the age of 45. As the work is hard, there are fewer women over the age of 40. 45.7 per cent of women and nearly 25 per cent of men said that there is verbal abuse of women. There were also more widows (14.8 per cent) and divorced women 45 per cent) than widowed and divorced men (only 0.2 per cent). Nearly one out of three women (35.9 per cent) in construction was the only earning member in the family. Most of them are very poor and destitute, face harassment at both home and workplace and do the heaviest work. It suggested that training for women should be provided as masons to equalize their opportunities.
 		Rai and Sarkar (2012) have emphasized the “Workplace Culture and Status of Women Construction labourers”. It made an attempt to identify the issues related to workplace culture or working environment of these numerous, poor and most vulnerable segments of the Indian society.  The primary data was obtained by conducting primary survey through questionnaire containing both open and close ended questions in the construction site at Kolkata. They found that About 80 percent of respondents report that they lack proper facility of drinking water at workplace often it varies over space, or if available not so safe at all. It was reported that wage rates vary between Rs. 150-200 per day. It was often controlled by availability of work and overtime. 74 per cents of the women respondents reported that they are facing Sexual Harassment at work place.  It also revealed that majority of construction workers are forced to migrate from their native place in search of work and become displaced. 		
 		
 		Devi and Kiran (2013) had analyzed the “Status of Female Workers in Construction Industry in India” The study aimed to review the existing literature to look for various issues of discrimination due to gender. It founded that in India a large group of female unskilled worker works in the rural area as agriculture laborer as soon as the season ends, they shift to the construction industry which increases their employment level in the industry by doing so they support to their husband in income generation, for meeting their house hold expenditure. It suggested that the scenario only can be changed with the government intervention, by implementing the policies strictly. The contractors should be cheeked from time to time. Serious action has to be taken against all those who harass the employees. Thus, status of the women only can be improved when major transition in the society occurs and that can be achieved by mind set transition. 
 		
 		Rajanna (2105) had enquired the “Nature of Work, Working Conditions and Problems of Women Construction Workers”. The major objective was to study the wage structure and to analyze the problems faced by the women construction workers and also to suggest the recommendations for uplift the status of women workers. The study was conducted in Chikmagalur District of Karnataka, in India. In this study, multistage stratified random samplings technique has used. A sample of 300 women construction workers in Chikmagalur district were selected for this study. It revealed that 88.7 percent of the women workers are not satisfied with their job out of 300 respondents and highest exploitation of women workers are found i.e. 170 respondents (56.7%) are exploited by mestri (work supervisor), employer, male workers and others out of 300 respondents. showed that the rate of exploitation of women workers during the work like water feeding, material supply, mall mixing, brick handling and other work. Actual wages of these work Rs 300 per day for among the women workers. It recommended that the scenario only can be changed with the government intervention, by implementing the policy strictly. There is an urgent need for a unified legislation on construction workers that must provide an independent enforcement authority for its enforcement at state as well as district level.
 		
 		Thenguzhali and Veerachamy (2015) had investigated the “Occupational Health Hazards of Women Construction Workers”. It surveyed and critically reviewed critically research works on occupational health hazards of women construction workers in non-farm sector. It also analyzed various hazards affect the women workers in construction industry. It covered major hazards like mechanical, chemical, mental, biological and physical ones, in the field of community medicine, environmental studies, psychological, sociological and general medicine point of view. It found that only a few studies have been done to incorporate the ideologies of occupational health hazards within an economic point of view. This research gap opens a new avenue of research for the study on an economic analysis of occupational health hazards in the construction industry. It stated that the studies on occupational health hazards of women construction workers in the non-farm sector emerged from the year 1974. In the beginning the studies concentrated on marital mobility and health disparities. Further, the studies reached their peak in occupational risk and women workers. 
 		
 		Ahmed and Rajeswari (2016) had analyzed the “occupational health hazards of women construction workers in Coimbatore city”. The objective of the study was to analyze the working environment conditions of the selected sample. They conducted a micro level study of 500 construction workers in Coimbatore city through a personal interview along with observation. The results revealed that the selected samples were exposed to intense heat of sun, rain and high humidity in addition to physical workload combined with awkward posture and during performance of activities. Nearly 20.9 percent of the workers are facing physiological violence. The sample also was found to suffer physical abuse to slaves in various forms. But none of them had reported it to anybody because of fear and loss of job. They were not protected. 

5. Problems of building construction workers
 		Kumar (2013) has investigated “Inimitable Issues of Construction Workers” The objective of the qualitative research was to explore the problems of construction laborers in India. Eighty two construction sites in Pune locality were considered for the study. From 82 construction sites, 1119 workers were informally interacted into. The entire research took about eight months to complete the data collection. They found that the construction company was not making provision of any electricity or sanitation facility to the construction laborers. The sanitation hygiene of the construction site and the laborer’s houses found in poor condition. Majority sites did not have any toilets. The wage structure of the construction labor was also found inadequate considering their labor. Majority of laborers are getting a wage between 50-100 rupees per day. The study observed that the differential wage system for the skilled and unskilled laborers. It also implied that neither the law nor the contractors are showed any concern to this socially and economically poor segment of the population. It revealed that getting construction firms to follow the law of the land regarding fulfillment of basic rights related to employment, safety and welfare of workers and ensuring better quality of life is still a distant dream.
  		
 		Ponnaian and Iyappan (2016) had examined the “Problems of Building Construction Workers in Kanyakumari District of Tamil Nadu” The total sample respondents are 100 engaged in different construction activities such as constructing, carpentering, electrifying, painting, plumbing and helping. Personal interview was conducted in order to discern the problems faced by the workers in construction industry at micro level. It observed various problems faced by the workers in construction sector such as absence of social security, uncertain working hours, unsafe working conditions, occupational diseases, injuries, wage exploitation and differentiation, working at high places, non-lack of co-operation and satisfaction and bad habits affect the workers and reduce their labour efficiency in construction sector. Hence it suggested that efforts should be taken to reduce such problems with a view to maintain the health and wealth of the construction workers. 

6. Other related studies
 		Neerja and Vashima (2016) had analyzed the “Work related Musculoskeletal Disorders among Construction Workers of India”. It aimed to review related theory and researches conducted in India on work related musculoskeletal disorders in construction industry and to provide recommendations for the construction industry which would help to reduce the work related musculoskeletal disorders. The required date was collected through secondary data. The study find that  Musculoskeletal disorders were the commonest physical ailments among these workers with an estimated 33 percent prevalence in the general population and a prevalence of 77 percent among construction workers. The risk of accidents increase with extremes of temperature, age, male gender, personal habits like use of alcohol, personality traits of risk-taking behavior and physical and mental state of the worker. They were also less literate, which make them less aware of accident risks and precautions to be taken. Finally it recommended that there should be effective implementation of health and safety management at construction sites. The tools that are used by the worker should be ergonomically designed such that they reduce the force that is required for a task. The construction workers should be trained for increasing their knowledge about the ergonomic principles such that it aids them in knowing and avoiding unsafe working conditions.
 
 		Hola and Szostak (2017) had examined the occupational profile of people injured in accidents at work in the polish construction industry. It aimed to present the occupational characteristics of people injured in accidents at work in the Polish construction industry and the data for analysis was obtained from 461 post accident protocols. It revealed that based on the analysis of 461 post accident protocols, 408 injured workers were employed in companies employing no more than 50 people and this represents 84.1% of all the victims. The remaining victims were employed in medium and large construction companies.  The largest group of people injured in occupational accidents in the construction industry was people in the age of 20 to 29. The number of these people was equal to 97 and their percentage share in the total number of victims was over 26 percent. It concluded that people employed on a fixed-term employment contract most often suffered from accidents. These people work as general-construction workers and carry out raw state works.
 		Chitra (2017) had described the problems of women workers in construction industry at Tiruchirappalli. It intended to find the social-economic conditions of the women constructions workers, to study the problems faced by the women construction workers, to find out the association between the social-economic, occupational, personal and family aspects of women constructions workers and to suggest measures to women construction workers to manage their situations.  Fifty Women construction workers were selected and a prepared questionnaire was used to collect data on demographical details. The results revealed that  each of less than one fourth (24 percent) of the women respondents are of 26-35 and 36-45 years of group which means that economic conditions necessitates the respondents to continue their job at this age. More than half (62 percent) of the respondents are married. It also showed that the respondent’s level of problem with respect to family, social occupational and personal is low like 56 percent, 52 percent and 54 percent respectively. It find that there is negative correlations exist between the earning members in the respondent’ family. The study suggested that the Government and the NGO’s has to motivate the rural population on ego friendly toilets and that usage. Because most of rural form rural is do not have toilet in their home.  The unorganized welfare association must to organized general health camp twice in the year as the women construction workers are in work 24X7. 
 		
 		Kemei and Nyerere (2016) had analyzed the Occupational Accident Patterns and Prevention Measures in Construction Sites in Nairobi County Kenya examine the characteristics of the injured and deceased workers. It aimed to determine the common construction site accidents in the study area, to establish the management factors causing construction site accidents in the study area. The data were collected from 237 workers through the questionnaire. The results showed that out of all the 237 workers who reported construction accidents during the period running 2010 2014,  236 (99.6 percent) were male and 1 (0.4 percent) was a female Most of the workers who were injured or killed when accidents occurred in construction sites were below 37 years old. Falling from height and being hit by falling objects contributes towards about 64 percent of all construction site accidents. It suggested Construction sites must have safety officers to identify project risks. Construction companies need to provide funding for health and safety and provide workers with the necessary Personal Protective Equipment (PPE). All employees from top management should undergo proper job related health and safety training. 

 		Tiwary et al. (2013) had examined the psychosocial stress of the building construction workers. It aimed to know the socio-economic status of the construction workers and to assess the psychosocial stress and strain faced by the workers due to exposure to work. It finds that the average age of the workers was 30.6±10.9 years. Majority of them (79.2 percent) were literates and earned below Rs 5000/-. About 59 percent were smokers and 37 percent consumed alcohol. The mean duration of present occupational exposure was 8.6±8.0 years. The workers were victim of different health impairment like occupational health hazards, psychosocial stress & strain etc. The psychosocial stress & strain were due to long working hours (73.3 percent), lower wages (60.4 percent), and job uncertainty (56.9 percent) and poor communication among workers with supervisors (22.7 percent). Exploitation by labour contractor, gender discrimination, sexual harassment was observed. Low job satisfaction (42.4 percent), injuries & accidents (47 percent) were also reported. About 94.6 percent of the workers were not aware of the different social security schemes. It concluded that he workers were suffering from more job stress & strain. Low wages, job insecurity, repetitive work and bullying by superiors were some of the causes of occupational stress & strain.
 		
 		Rathi and Jagtap (2016) had observed the challenges before construction industry in India.  It revealed that the construction industry in India has to overcome various challenges - be it with respect to housing, environment, transportation, power or natural hazards. Technocrats associated with the Indian construction industry need to employ innovative technologies and skilled project handling strategies to overcome these challenges. The outstanding performance under demanding situations in the past will stand in good stead and give confidence to the Indian construction industry to bring about an overall development in the infrastructure of the nation. Thus it concluded that the gains of large investments in the mega-projects eventually will feedback to the construction industry itself in the form of better economy and improved work conditions.
 		
 		Chi et al. (2005) had examined the accident patterns and prevention measures for fatal occupational falls in the construction industry. The study analyzed 621 case reports of work related fatal falls occurring during 1994–1997. All accident reports were extracted from case reports that were published by the Council of Labor Affairs of Taiwan. It indicated that the majority of victims were male (572, 92.1 percent), between 25 and 44 years old (319, 51.4 percent), worked for companies with less than 30 workers (164, 26.4 percent) and had less than 1 year of work experience (500, 80.5 percent). It found that inexperienced workers and those working for smaller companies were found to be at greatest risk of fatal falls. The victims in most fatalities were male, although female workers appear to be vulnerable in situations where inadequate physical protection measures are in place on site to prevent falling from height. Older workers, aged over 55 years, were represented disproportionately in the sample of incidents, and it is suggested that declining physical and sensory capabilities are a factor in this. Prevention measures have been proposed that would have prevented many of the falls examined.
 		
 		Nadhim et al. (2016) had critically reviewed fall from Height in the Construction Industry. It was found that most FFH literature utilizes archival data as the primary source of data analysis. Exiting FFH literature lacks theoretical-base of learning theories and methods. To further advance the knowledge, it is suggested that more innovative research methods and other source of data should be utilized for future FFH research. Future FFH research will likely need to be more interdisciplinary, for example combining the knowledge of information technology, behavioral experiment, systems thinking, and ergonomics to derive a holistic approach to tackle FFH risks. Findings and recommendations of this study provide insightful signposts for safety researchers to conduct future research and shed some lights for industry practitioners to design preventive measures for FFH accidents.







III –METHODOLOGY
 		The methodology followed for the study on “Nature of work, health conditions and problems of construction workers in Coimbatore” is presented under the following heads.
1. Selection of the area
2. Selection of the sample
3. Collection of the data
4. Period of the study
5. Tools of analysis
6. Hypothesis framed
7. Limitations of the study
 
1. Selection of the area
	Originally Coimbatore district formed part of the Kongu country, the history of which dates back to the Sangam age. It is found that in early days the area was inhabited by tribes, the most predominant among them being the Kosars who are reported to have had their headquarters at Kosampathur which probably later became the present Coimbatore. Till 1947 when India attained Independence, the region remained under British control who initiated systematic revenue administration in the area. Coimbatore serves as an entry and exit point to neighboring Kerala and the ever popular hill station of Udhagamandalam (Ooty). In 1979 Coimbatore district was bifurcated in to Coimbatore and Erode districts. Again in 2008, four taluks from Coimbatore District namely Tiruppur, Udumalpet, Palladam and Avinashi (Part) were carved out to form part of the newly formed Tiruppur district. Thus the present Coimbatore district consists of two revenue divisions of Coimbatore and Pollachi and contains six taluks namely Coimbatore (North), Coimbatore (South), Mettupalayam, Sulur, Pollachi and Valparai.
 		The district lies between 10” 10’ and 11”30’ degrees of the Northern latitude and between 76” 40’ and 77” 30’ degrees of the Eastern longitude. It has an area of 7469 Sq Km and is bounded by the Nilgiris on the North, Erode District on the East, Dindigal district on the south and the State of Kerala on the west.
 		Coimbatore is one among the industrially developed and commercially vibrant districts of Tamilnadu. It has got high concentration of small scale industries and medium and large scale industries. It is known as the Manchester of South India because of its well developed textile industry and other industrial base. The third largest city of the state, Coimbatore, is one of the most industrialized cities in Tamil Nadu, known as the textile capital of South India or the Manchester of the South. The successful growth of cotton that served as a foundation for the establishment of its famous textile industry. The first textile mill came as far back as 1888 but there are now over a hundred mills. The result has been a strong economy and a reputation as one of the greatest industrial cities in South India. There are more than 25,000 small, medium, large sale industries and textile mill. Coimbatore is also famous for the manufacture of motor pump sets and varied engineering goods. The development of Hydro electricity from the Pykara Falls in the 1930 led to a cotton boom in Coimbatore.
 		In 2011, Coimbatore had population of 3,458,045 of which male and female were 1,729,297 and 1,728,748 respectively. Average literacy rate of Coimbatore in 2011 was 83.98 compared to 78.50 of 2001. At gender wise, male and female literacy were 89.06 and 78.92 respectively. Out of the total Coimbatore population for 2011 census, 75.73 percent lives in urban regions of district. In total 2,618,940 people lives in urban areas of which males are 1,310,265 and females are 1,308,675. Average literacy rate in urban areas of Coimbatore district as per census 2011 is 87.82 percent of which males and females are 92.09 percent and 83.56 percent literates respectively. As per 2011 census, 24.27 percent population of Coimbatore districts lives in rural areas of villages. The total Coimbatore district population living in rural areas is 839,105 of which males and females are 419,032 and 420,073 respectively. Literacy rate in rural areas of Coimbatore district is 72.16 percent as per census data 2011. 
 		As Coimbatore is urbanizing rapidly, the construction industry plays a crucial role in the urbanization of the city. Out of the total Coimbatore population for 2011 census, nearly 75.73 percent lives in urban regions of district. Over the last two decades, the construction industry has grown tremendously hence become one of the main engines of growth and development. It has provided infrastructure that other sectors of the economy rely on to produce goods and services as well as housing which is a basic human need. Coimbatore has been ranked eighth among the first batch of 20 smart cities in the implementing and completing projects under the Smart city Mission in the last three years. The construction sector had an important role in the process of developing Coimbatore into a smart city. It will give job opportunities for many construction workers in and around Coimbatore. Majority of the construction workers working in Coimbatore are migrated from northern part of India and also from southern districts of Tamilnadu. Most of them did not have proper documents for identity and address proof to be registered with the construction workers welfare board and hence were not eligible for the benefits.
 		Infrastructure is the key for the development of the city. There are lots of infrastructural activities are undertaken in the city like extension of bus stand at Gadhipuram and ukkadam, construction of flyovers, and many more which needs the support of construction industry. There are also new malls and industries are developing. As a result of rapid urbanization, the rural areas slowly converted into urban areas with the development of housing and industrial development. This will automatically develop the construction sector as without it no development will be done.

2. Selection of the sample
 		The study was conducted with the construction workers who are working in different construction sites in Coimbatore city. A total of 80 respondents were selected by adopting convenient sampling method. Out of these 80 respondents 50 were male construction workers and 30 were female construction workers. The construction workers who were located near the place of the residence of the investigator were selected.

3. Collection of the data
 		The data required for the study was collected from the primary source. An interview schedule was administered to constructional workers to elicit the information about the nature of work, health conditions and problems of the construction workers. The interview schedule consist of the question on the socio economic background, nature of job, facilities, occupational diseases, health expenditure and the general problems associated with the construction workers. The interview schedule used for this purpose is given in the annexure. 

4. Period of the study
		The field investigation and data collection for the study was carried during the period November and December 2018.


5. Tools of analysis
		Besides, percentages and graphs the data collected was analyzed using the following tools.
A. Analysis of variance (ANOVA) 
 		Fisher was the first man to use to use the term ‘variance’ and, it was who developed a very elaborate theory on ANOVA, explaining its usefulness in practical field. The basic principle of ANOVA is to test for the differences among the means of the population by examining the amount of variation within each of these samples, relative to the amount of variation between the samples. For carrying out of the test of significance, we calculate the F ratio. The object of the F-test is to find out if two independent estimates of population variance differ significantly. This f-test can be calculated with the help of following formula,



X1 =                X2 = 

S12             S22 
This can be done with the degrees of freedom (n-1) = (k-1) + (n-k)

B. Chi-square test
 		Chi-square test was developed by Karl Pearson in the year 1900. It is a non-parametric test for testing the significance of the discrepancy between the experimental (observed) frequencies and the theoretical (expected) frequencies obtained under some theory of hypothesis. It is symbolically represented as ‘χ2’ test of goodness of fit and it is used to test whether the discrepancy between expected and observed values may be attributed the chance (fluctuations of sampling) or whether the deviation is really because of the inadequacy of the theory to fit the observed data.
 		In order to apply the Chi-square test either as a test of goodness of fit or as a judge the significance of the association between attributes, it is necessary that observed as well as theoretical or expected frequencies must be grouped in the same way and the theoretical distribution must be adjusted to give the same total frequency as we find in case of observed distribution. The Chi-square can be calculated as follows,

χ2 =   with (r-1) (c-1) degrees of freedom

Where, O= Observed frequency
            E= Expected frequency
                                                          r = row
                                                          c = column

C. Karl Pearson coefficient of Correlation 
 		Karl Pearson’s coefficient of correlation between X and Y can be calculated by using the following formula,
r = 
 		Karl Pearson’s coefficient of correlation is not affected by change in scale or by change in location. It is unit free from measure of relationship between the two variables and takes value in [-1, +1]. When r is close to +1, there is a strong positive relationship between the two variables. When r is close to -1, then it implies a strong negative relationship between the two variables. It will measure only the linear relationship between the two variables.

6. Hypothesis framed
A. Karl Pearson coefficient of correlation
· H0 : there is no significant relationship between the family income and wage per day
            Ha: there is a significant relationship between the family income and wage per day

B. One way ANOVA analysis 
· H0: there is no significant differences between the nature of job and wage per day
            Ha: there is a significant difference between the nature of job and wage per day

· H0:there is no significant differences between the nature of job and work related diseases
            Ha: there is a significant difference between the nature of job and work related diseases

C. Chi-square test
· H0: there is no association between the gender and nature of job
           Ha: there is an association between the gender and nature of job

· H0: there is no association between the gender and wage per day
           Ha: there is an association between the gender and wage per day

· H0:there is no association between the gender and the work related diseases
           Ha: there is an association between the gender and the work related diseases

· H0: there is no association between the gender and the problems of construction workers 
             Ha: there is an association between the gender and the problems of construction workers

7. Limitations of the study
· The study pertains to the migrant workers in construction activity from only southern districts of Tamilnadu who are working in Coimbatore.
· Data obtained were from the respondent’s memory, so the findings may not be generalized.










IV-RESULTS AND DISCUSSION
 		The results of the study on “Nature of work of work, health conditions and problems of construction workers in Coimbatore” are discussed in the current chapter under the following heads
1. Demographic profile of the respondents
2. Family details of the respondents
3. Migration details of the respondents
4. Employment details of the respondents
5. Income earned by the respondents
6. Occupation wise distribution of respondents
7. Health problems of the respondents and health acre details
8. Facilities in the construction site
9. Problems faced by the construction workers
10. Level of job satisfaction

1. Demographic profile of the respondents
 		The general family background of the household is analyzed on the basis of socio economic factors such as age of the respondents, gender, educational status, occupational structure and income pattern of the respondents as given in the table-1. 












Table-1
Demographic profile of the respondents
	Si.no.
	Age group
	Number of respondents 

	
	
	Male
	Percentage
	Female
	Percentage
	Total
	Percentage

	1.
	19-25
	11
	22
	3
	10
	14
	17.5

	2.
	26-30
	4
	8
	8
	26.7
	12
	15

	3.
	31-35
	9
	18
	6
	20
	15
	18.8

	4.
	36-40
	8
	16
	8
	26.7
	16
	20

	5.
	Above 40
	18
	36
	5
	16.7
	23
	28.8

	
	Total
	40
	100
	30
	100
	80
	100

	
	Marital status
	

	
	
	Male
	Percentage
	Female
	Percentage
	Total
	Percentage

	6.
	Unmarried
	13
	26
	4
	13.3
	17
	21.2

	7.
	Married
	37
	74
	22
	73.3
	59
	73.8

	8.
	Widow
	0
	0
	4
	13.3
	4
	5

	
	Total
	50
	100
	30
	100
	80
	100

	
	Community 
	 

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	9.
	SC/ST
	20
	40
	17
	56.7
	37
	46.2

	10.
	MBC
	9
	18
	1
	3.3
	10
	12.5

	11.
	BC
	21
	42
	12
	40
	33
	41.2

	
	Total 
	50
	100
	30
	100
	80
	100

	
	Education 
	

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	12.
	Illiterate 
	13
	26
	15
	50
	28
	35

	13.
	Upto primary 
	20
	40
	8
	26.7
	28
	35

	14.
	Upto secondary 
	17
	34
	7
	23.3
	24
	30

	
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)	
 		The table-1 shows that 22 percent of the male respondents were between the age group of 19 to 25 years. Among male respondents, 36 percent are belonging to the age group of above 40 years. This shows that their socio economic status force them to work still in their old age. Among female respondents, 26.7 percent belonging to the age group of between 26-30 and 36-40 years respectively. 74.0 percent of male respondents and 73.3 percent of female respondents were married. Whereas 13.0 percent of male respondents and 17.0 percent of female respondents were unmarried. It also showed that 4.0 percent of female respondents were widows who were the only earning members of the family. It is also important to note that majority of 46.2 percent of the total respondents are belongs to SC/ST community. Among 50 male respondents 20.0 percent and among 30.0 female respondents 17.0 percent to SC/ST community. BC and MBC community respondents constitute for 41.2 percent and 12.5 percent respectively among the total respondents. 34.0 percent of the male respondents are literate and only 26.0 percent of men were illiterate. Educated men enter this sector because men are paid quite well and have work opportunities with higher wages. Man can rise to the position of mason and even become contractors. 26.7 percent of female respondents have studied upto primary classes. 35 percent of total respondents were illiterates and another 35 percent have studied upto primary classes. 














2. Family details of the respondents
 		The respondents reside in the different types of dwelling like kachha, semi-pukka and pukka houses.  Even extended families were also found. The details of family type and type of dwelling will enable to understand their socio economic condition in a better way. Thus these details are displayed in the Table-2.
Table-2
Family details of the respondents
	Si.no 
	Family type 
	Number of respondents

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Nuclear family
	33
	66
	25
	83.3
	58
	72.5

	2.
	Joint family 
	1
	2
	2
	6.7
	3
	3.8

	3.
	Extended family 
	16
	32
	3
	10
	19
	23.8

	
	Total 
	50
	100
	30
	100
	80
	100

	
	Type of dwelling 
	

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Kachha 
	4
	8
	8
	26.7
	12
	15

	2.
	Semi-pukka
	19
	38
	12
	40
	31
	38.8

	3.
	Pukka 
	27
	54
	10
	33.3
	37
	46.2

	
	Total 
	50
	100
	30
	100
	80
	100


 Source: field survey (2018)		
 		
 		The table-2 shows that majority of 72.5 percent of total respondents were from nuclear family and minimum of only 3.8 percent were from joint family and 23.8 percent were extended family. Maximum of 66 percent of male respondents and 83.3 percent of female respondents belongs to nuclear family. It also shows that 54 percent of male and 33.3 percent of female respondents are residing in a pukka dwelling. A total of 46.2 percent of the total respondents are able with pukka dwelling, whereas 38.8 percent were in semi-pukka houses.




3. Migration details of the respondents
 		Most of the construction industry is comprised of migrant workers.  People usually migrate from one place to another place for finding jobs. It is common in the construction industry also. The following table analyzed the migration details of the construction workers and their place of origin.
Table-3
Migration details of the respondents
	Si.no.
	Migration 
	Number of respondents 

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Yes 
	29
	58
	15
	50
	44
	55

	2.
	No 
	21
	42
	15
	50
	36
	45

	
	Total 
	50
	100
	30
	100
	80
	100

	
	Place of origin 
	

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	3.
	Not migrated 
	21
	42
	15
	50
	36
	45

	4.
	Thanjavur 
	1
	2
	3
	10
	4
	5

	5.
	Ramanathapuram 
	2
	4
	0
	0
	2
	2.5

	6.
	Thoothukudi 
	5
	10
	0
	0
	5
	6.2

	7.
	Pudukottai 
	3
	6
	0
	0
	3
	3.8

	8.
	Madurai 
	5
	10
	3
	10
	8
	10

	9.
	Trichi
	5
	10
	0
	0
	5
	6.2

	10.
	Dindigul
	4
	8
	0
	0
	4
	5

	11.
	Cddalore 
	1
	2
	3
	10
	4
	5

	12.
	Thiruvannamalai
	1
	2
	3
	10
	4
	5

	
	Nagapattinam 
	2
	4
	3
	 10
	5
	6.2

	
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)
 		
 		Table-3 gives the details of migration of the respondents. The number of migrated respondents and the place origin of the migrant workers are presented in the table. It is noted that 55 percent of the workers were not migrants and only 45 percent of the workers had migrated from various parts of Tamilnadu. Maximum migration was seen from Madurai district (10 percent). Out of which 10 percent were male and 10 percent were female. Other than Madirai, 6.2 percent were from Trichi and Nagapattinam and Thoothukudi respectively and 5.0 percent were from Tanjavur, Dindigul, Cuddalore and Thiruvannamalai respectively.  Minimum of 2.5 percent and 3.8 percent of the migrant were from Ramanathapuram and Pudukottai respectively. The most common pushing factor for migration was financial crises. However lack of water for agriculture and lake of job opportunities in their native place also post as an important reason for their migration. 
 		The following figure depicts the distribution of male and female who have migrated from various places.





















Figure- 1





4. Employment details of the respondents
 		The job of construction workers is very uncertain. They do not get job throughout the year. After finishing a particular contract they have to remain unemployment until the next contract arises. The workers will be informed about the job availability through three sources namely, the contractors, the engineers and their own friends. The workers may engage in the construction of different type of buildings. It may be a residential buildings like houses, cottages and apartments or commercial buildings like shopping centers, schools, hospitals etc or even government buildings. The source of information about the job availability and the building type of construction of the respondents engaged is depicted in the following table.
 		
Table-4
Employment details of the respondents
	Si.no 
	Source of information 
	Number of respondents

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Contractor 
	35
	70
	21
	70
	56
	70

	2.
	Engineer 
	11
	22
	5
	16.7
	16
	20

	3.
	Friends 
	4
	8
	4
	13.3
	8
	10

	
	Total 
	50
	100
	30
	100
	80
	100

	
	Type of construction 
	Number of respondents

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	6.
	Residential building
	24
	48
	15
	50
	39
	48.9

	7.
	Commercial building 
	26
	52
	11
	36.7
	37
	46.2

	8.
	Government building
	0
	0
	4
	13.3
	4
	5

	
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)
 	
 		
 		Table-4 gives some of the employment details of the respondents like source of information about the job availability and the type of the construction building where they are engaged to work. It shows that majority of 70.0 percent of male and 70.0 percent of female respondents are getting the information about the job availability through the contractors. Whereas 20.0 percent of the respondents are getting the information through the engineer and only a minimum of 10.0 percent of the respondents got to know about the job availability through their friends. It is also important to note that majority of 48.8 percent the respondents engaged in the construction of residential buildings like houses as it is one of the most common one which can give employment for many of the construction workers. Among the 50 male respondents 48.0 percent and among 30 female respondents 50.0 percent are building residential building respectively. 52.0 percent of male and 36.7 percent of the female respondents were engaged in the construction of residential buildings like shops, hotels, malls etc. it is almost equal number of respondents engaged in the construction of residential and commercial building because one area will develop through the simultaneous development of the residents and the commerce. 
 		
 		The source of information about the job availability and the type of construction is depicted in the following figures.













Figure-2



Figure -3



Level of experience
 		The level of experience of the respondents reflects in the efficiency of their work. If the worker is having high level of experience he may be paid with higher wages as he become efficient in many technical works. It also important to note that the highly experienced worker may also prone to various work related diseases as they spend their major life time in the construction site. The following table shows the level of experience of the respondents.

Table-5
Level of experience 
	Level of experience
	Number of the respondents

	
	Male
	Percentage
	Female
	Percentage
	Total
	Percentage

	Less than 5 years
	10
	20
	5
	16.7
	15
	18.8

	6-10 years
	10
	20
	10
	33.3
	20
	25

	11-15 years
	11
	22
	8
	26.7
	19
	23.8

	16-20 years
	9
	18
	6
	20
	15
	18.8

	More than 20 years
	10
	20
	1
	3.3
	11
	13.8

	Total
	50
	100
	30
	100
	80
	100


Source: field survey (2018) 
 		
 		Table-5 shows the level of experience of the workers in the study area. It reveals that 22 percent of the male respondents have 11 to 15 years. Majority of 33.3 percent of the female respondents have 6 to 10 years of experience. 20.0 percent o female respondents’ are working for more than 20 years. Whereas only minimum of only 3.3 percent of the female respondents are working for more than 20 years. It is noted that the women workers are no not paid with higher wages according to their level of experience because all the women join as a helper and retire as a helper. But male workers do not met with such barriers.
 		The following figure shows the level of experience of the workers in a diagrammatic way.




Figure- 4





5. Income earned by the respondents
 		Family income is another important socio economic determinant of the respondents. Family income refers to income earned by all the working members of the family whereas wage per day refers to the wages earned by the respondent alone. But in this study area most of the respondents were the only earning member of the family. The following shows the family income and the wage earned by the respondent per day.

Table-6
Income earned by the respondents
	Si.no.
	Family income
(In Rs.) 
	Number of respondents 

	
	
	Male 
	Percentage 
	Female
	Percentage 
	Total 
	Percentage 

	1.
	Below 10,000
	6
	12
	18
	60
	24
	30

	2.
	10,000-15,000
	19
	28
	8
	26.7
	27
	22.8

	3.
	Above 15,000
	25
	50
	4
	13.3
	29
	36.2

	
	Total 
	50
	100
	30
	100
	80
	100

	
	Wages per day
(in Rs.)  
	

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage

	4.
	200-500
	2
	4
	30
	100
	32
	40

	5.
	500-800
	21
	42
	0
	0
	21
	26.2

	6.
	800-1000
	13
	26
	0
	0
	13
	16.2

	7.
	Above 1000
	14
	28
	0
	0
	14
	17.5

	
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)	
 		
 		Table-6 shows that 33.8 percent of the total respondent’s family income was between Rs.10, 000 to Rs. 15,000 who are in the working age group. 50.0 percent of male respondent’s family income was above 15,000 as they are doing more technical jobs, they are paid higher wages than female workers. 26.7 percent of the female respondent’s family income was between Rs.10, 000 to Rs. 15,000. In most of the families they were the only earning member. It is also important to note that the wages per day for the respondents for undertaking various tasks in the construction sites. It depicts that 26.2 percent of the respondents receive wages between Rs.500 to Rs.800. 28.0 percent of the male respondents receives above Rs.1000 per day. The entire female respondents receive from Rs.200 to Rs.500 uniformly as they are engaged in the helpers’ job alone. In the construction industry males are paid more wages than females. 13.0 percent of the male the respondents who are engaged in the centering and tile layers job receives the higher wages of  more than Rs.1000 as they are doing more skilled jobs. 

Relationship between the family income and wage per day of the respondents
 		Correlation is widely used to measure of the strength and direction of association that exist between the two variables. Here Karl Pearson’s co-efficient of correlation is used to test the relationship between the family income and wage per day of the respondents.

Table-7
Karl Pearson’s co-efficient of correlation between the family income and wage per day of the respondents
	Variables
	Correlation value
	Statistical inferences

	Family income and wager per day
	0.378
	P=0.001 (P<0.01)
Significant


 		
 		The table-7 shows a positive relationship exists between the family income and the amount of wage per day of the respondents. It implies that when the amount of wage per day increases the income of the family also gets increased.










6. Occupation wise distribution of respondents
 		There are different kinds of works undertaken by the constructional worker in the site. It includes masons, helpers, carpenters, painters, plumbers and so on. Different level of wages will be provided for different types of works. The following table depicts these details.  

Table-8
Occupation wise distribution of respondents
	Si.no
	Nature of job
	Number of respondents

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Carpenters 
	6
	12
	0
	0
	2
	7.5

	2.
	Painters 
	6
	12
	0
	0
	2
	7.5

	3.
	Masons 
	13
	26
	0
	0
	13
	16.2

	4.
	Welding workers
	6
	12
	0
	0
	6
	7.5

	5.
	Tile layers
	8
	16
	0
	0
	8
	10

	6.
	Electricians 
	2
	4
	0
	0
	2
	2.5

	7.
	Helpers
	2
	4
	30
	100
	32
	40

	8.
	Plumbers 
	3
	6
	0
	0
	3
	3.8

	9.
	Centering labourers
	4
	8
	0
	0
	4
	5

	10.
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)
 		
 		 Table-8 shows the nature of job undertaken by the worker in the construction site. There are different type of labourers they are masons, helpers, painters, plumbers, carpenters, electricians, welding workers, centering labuorers and tile layers. In a total of 80 respondents 16.2 of the respondents were masons. Other than this 7.5 percent of the respondents were carpenters, painters and welding workers respectively. 10.0 percent of the respondents were tile layers and 5.0 percent of the respondents constitute of centering labourers. Minimum of 3.8 percent and 2.5 percent of the respondents were plumbers and electrician respectively. All of them were men workers were females are allowed to do only unskilled works. A majority of 40.0 percent of the respondents were helpers. In which men helpers constitute for only 4.0 percent whereas all the 30 female respondents were doing helpers job. The work status of women remains unchanged. Men have many job titles like masons, centering labourers, tile layers, carpenters, painters, etc. but women can only able to serve and assist the skilled male labourers by doing some unskilled works like mixing concrete and carrying stones, bricks and mortar.

 		The different kinds of work, in which the respondents are engaged is depicted in the figure-5 including both male and female.
























Figure- 5






Exposure to pollutants
 		Pollution is one which is unavoidable in the construction site where the workers are exposed to it. The construction workers have to spend their whole day heavy dust and humidity. The noise that comes from the equipments and vehicles creates a noise pollution which will harm their ears. The dust evolved through the cements and sand will exploit the air. When the workers inhale this polluted air the will be exposed to various respiratory problems and nasal disorders. These dust and debris will also affect the quality of water available for drinking purpose in site. Thus the construction workers are exposed to all type pollutions including air, water and noise. The exposures to various types of pollutants by the respondents are depicted in the following table.  

Table-9
Exposure to pollutants
	Si.no.
	Pollutants 
	Number of respondents

	
	
	Male
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Air 
	6
	12
	4
	13.3
	10
	12.5

	2.
	Water 
	2
	4
	0
	0
	2
	2.5

	3.
	Noise 
	1
	2
	1
	3.3
	2
	2.5

	4.
	Air and water
	14
	20
	6
	20
	20
	25

	5.
	Water and noise
	6
	12
	3
	10
	9
	11.2

	6.
	Air and noise 
	15
	30
	9
	30
	24
	30

	7.
	All 
	6
	12
	7
	23.3
	13
	16.2

	8.
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)	
 		
 		Table-9 shows the exposure to the various pollutants in the construction site. The construction sites produce various forms of pollution including air, water and noise. The workers who are working in the polluted environment were found to be affected by inhaling the polluted air, drinking the polluted water and also exposed to the noise. In this study 12.0 percent of male and 13.3 percent of female respondents reported that they are exposed to air pollution. The construction site creates a high level of dusts especially through sand, cement, concrete, bricks, stones etc. the paint smell in another form of pollution and it affects the air in the final stage of the construction. Thus the respondents are inhaling the polluted air for 8 to 10 hours a day. The available water for various uses is also found contaminated with dust, dirt and debris. A total of only 2.5 percent of the respondents are exposed to the water pollution. Though the workers are made available with a clean and potable drinking water in the working site. The contaminated water is used for other purposes like washing hands and vessels after eating. The respondents revealed that majority of 30.0 percent of the male and female respondents are exposed to air and noise produced by concrete mixer, moving vehicles, welding, drilling etc. noises polluted by cutting iron rods, wood carving, laying floors, digging, breaking stones are the common source of noise in the construction sites. These noises are very difficult to tolerate and it may lead to severe head ache, irritation and partial deafness and eventually it may cause serious earning problems in the long run.

7. Health problems of the respondents and health care details
 		The construction workers are at greater risk of developing certain health disorders and sickness than workers in many other industries. They are exposed to various physical, chemical and biological agents, which makes them vulnerable to various health problems that includes injuries, respiratory problems, nasal disorders, eye complaint, musculo-skeletal diseases since this industry is not well organized. The following table analyzed the various health problems of the respondents in the study area.











Table-10
Health problems of the respondents
	Si.no
	Work related disease
	Number of respondents

	
	
	Male
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Eye complaint
	9
	18
	3
	10
	12
	15

	2.
	Cardiovascular problem 
	5
	10
	0
	0
	5
	6.2

	3.
	Skin diseases
	6
	12
	8
	26.7
	14
	17.5

	4.
	Nasal disorder and respiratory diseases
	8
	16
	10
	33.3
	18
	22.5

	5.
	Nasal disorder and skin diseases
	7
	14
	4
	13.3
	11
	13.8

	6.
	Eye complaint and skin diseases
	7
	14
	5
	16.7
	12
	15

	8.
	Eye complaint, nasal disorder and respiratory diseases
	4
	8
	0
	0
	4
	5

	9.
	Eye complaint and musculoskeletal diseases
	4
	8
	0
	0
	4
	5

	10
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)	
 	 	
 		The construction workers are exposed to various risks at their working places; they are exposed to physical and psychological risks. The above table depicts various health hazards which are faced by the construction workers. It includes eye complaint, cardiovascular problems, nasal and respiratory problems, skin diseases etc. nasal disorder and respiratory problems is the major health hazard which is reported by the majority (22.5 percent) of the respondents. This is because, as all the construction sites are generating high level of dust typically from cement, concrete, bricks, stones and the smell of paint in the final stage of the construction. Therefore the respondents inhaled polluted air for more than eight hours a day. So they doubtlessly have to face with the nasal disorder problem and respiratory diseases. Skin problems is the another major diseases which is to be faced by the construction industry as they have to play with cements and other chemicals. The workers in the site are also exposed to too much ultra violet radiation from the sunlight that can be harmful to the skin. 12.0 percent of male and 8.0 percent of female respondents are reported with the skin problems. 18.0 percent of the male respondents are facing eye problems mainly be to the welding fumes and dust. Nearly 10 percent of the respondents who are all belong to the age group of above 40 years as are reported with the cardiovascular problems. 

 Difference between the nature of job, wage per day and work related diseases
 		The one-way analysis of variance (ANOVA) is used to determine whether there are any statistically significant differences between the means of the two or more independent groups. Here ANOVA is used to test the differences between the nature of work and wage per day and also between the nature of work and work related diseases of the respondents. The results are depicted in the following table. 











Table-11
Differences of the nature of job, wage per day and work related diseases
	
	df
	Sum of square
	Mean square 
	Statistical inferences 

	Nature of job and wage per day 

	Between the group
Within the group 
	3
76
	271.959
153.429
	90.653
2.019
	F=44.904
P=0.000 	 (P<0.01)
Significant 

	Nature of job and work related diseases 

	Between the group
Within the group 
	11
68
	408.530
16.857
	37. 139
0.248
	F=149.815
P=0.000 (P< 0.01)
Significant 


 		
 		Table-11 shows that the estimated F value is statistically significant at 1 percent level for both variables. Therefore we reject H0 and conclude that there is a significant difference between the nature of job and wage per day and work related diseases.















Health care details
  		As the constructional workers are exposed to various work related health problems they have to spend a part of their income for medical treatment. it also important to note that the hospital they are choose to get treatment, most of the constructional workers are economically backward, so they often choose Government hospital to get the treatments at a subsidized cost. The workers also lose the working days due to illness. Thus the following table depicts the health care details of the respondents that includes the amount spent for medical treatment, hospital chooses and lays lost due to illness.
Table-12
Health care details
	Si.no. 
	Amount spent for medical treatment 
	Number of respondents

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Below 200
	25
	50
	8
	26.7
	33
	41.2

	2.
	200-400
	7
	14
	10
	33.3
	17
	21.2

	3.
	400-600
	13
	26
	8
	26.7
	21
	26.2

	4.
	Above 600
	5
	10
	4
	13.3
	9
	11.2

	
	Total 
	50
	100
	30
	100
	80
	100

	
	Hospital choose to get treatment 
	

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	5.
	Private hospital 
	19
	38
	14
	46.7
	33
	41.2

	6.
	Government hospital 
	31
	62
	16
	53.3
	47
	58.8

	
	Total 
	50
	100
	30
	100
	80
	100

	
	Days lost due to illness
	 

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	7.
	Below 3
	34
	68
	19
	63.3
	53
	66.2

	8. 
	3-6
	12
	24
	7
	23.3
	19
	23.8

	9.
	Above 6
	4
	8
	4
	13.3
	8
	10

	
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)		
 		Table-12 shows that 50.0 percent of the male respondents spent below Rs.200 for getting medical treatment. Minimum of only 5.0 percent of the male respondents spent above 600 for medical treatment. Majority of 33.3 percent of the female respondents spent between Rs.200 and Rs.400. As one has to spent huge amount for getting treatment from private hospitals, only a minimum of 38.0 percent of male and 46.7 percent of female respondents chose private hospitals. Majority of 62.0 percent and 53.3 percent of male and female respondents respectively choose government hospital to avail medical treatment because of the available subsidies. As the construction worker’s job is risky one, they have to forgo their working days due to illness. Majority of 68.0 percent of male and 63.3 percent of female respondents lost below 3 days. 24.0 percent of male and 23.3 percent of the male and female respondents lost 3 to 4 days. Minimum of 8.0 percent and 13.3 percent of male and female respondents respectively lost above 6 days. 
 		The following figures shows the amount spent by the respondents for getting medical treatment and the days lost due to illness by both male and female respondents respectively.
















Figure – 6



Figure- 7



8. Facilities in the construction site
 		The construction site should provide some facilities to their workers. This may include clean drinking water, toilet facilities, canteen facility, first aid, child care facilities and medical assistance and so on. But most of the construction sites are not providing these facilities. The following table depicts the availability and non-availability of the facilities in the construction site. 

Table-13
Facilities in the construction site 
	Si.no.
	Facilities 
	Gender

	
	
	Male
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Drinking water 
	Yes 
	50
	100
	30
	100
	80
	100

	
	
	No 
	0
	0
	0
	0
	0
	0

	
	Total 
	50
	100
	30
	100
	80
	100

	2.
	Toilet 

	Yes 
	16
	32
	8
	26.7
	24
	30

	
	
	No 
	34
	68
	22
	73.3
	56
	70

	
	Total 
	50
	100
	30
	100
	80
	100

	3.
	Canteen 
	Yes 
	21
	42
	12
	40
	33
	41.2

	
	
	No 
	29
	58
	18
	60
	47
	58.8

	
	Total 
	50
	100
	30
	100
	80
	100

	4.
	First aid 
	Yes 
	46
	92
	23
	76.7
	69
	86.2

	
	
	No 
	4
	8
	7
	23.3
	11
	13.8

	
	Total 
	50
	100
	30
	100
	80
	100

	5.
	Child care 
	Yes 
	6
	12
	6
	20
	12
	15

	
	
	No 
	44
	88
	24
	80
	68
	85

	
	Total 
	50
	100
	30
	100
	80
	100

	6.
	Medical assistance
	Yes 
	15
	30
	12
	40
	27
	33.8

	
	
	No 
	35
	70
	18
	60
	53
	66.2

	
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)
 		The table shows that all the 80 respondents are provided with clean drinking water. This is because most of the respondents using their own water rather than the water provided at the site. 68.0 percent of male and 73.3 percent of female were reposted that there is no toilet facility in the construction site.  About 86.2 percent of the total respondents are provided with first aid facilities in the site. But only 33.8 percent of the respondents will be acquiring the medical assistance. 88.0 percent of male and 80.0 percent of the female respondents revealed that there is no childcare facility at the work site is provided. The overall picture shows that as the construction industry is unorganized, it is not afford to provide all the facilities for all the workers equally.

9. Problems faced by the construction workers
 		The problems of construction workers differ from place to place and work to work depending upon its nature and environment. Apart from health hazards they also have to undergo various other problems such as ignorance and illiteracy, wage discrimination, absence of social security, uncertain working hours, unsafe working conditions, noise and dust pollution, lack of sanitary facilities and many more. The following table shows the various problems faced by the respondents.    














Table-14
Problems faced by the construction workers
	Si.no. 
	Problems 
	Number of respondents

	
	
	Male 
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Wage discrimination
	12
	24
	11
	36.7
	23
	28.75

	2.
	Absence of social security 
	28
	56
	19
	63.3
	47
	58.8

	3.
	Uncertain working hours 
	21
	42
	5
	16.7
	26
	32.5

	4.
	Unsafe working conditions 
	5
	10
	11
	36.7
	16
	20

	5.
	Occupational diseases
	23
	46
	10
	33.3
	33
	41.25

	6.
	Injuries 
	15
	30
	4
	13.3
	19
	38

	7.
	Noise and dust pollution 
	29
	58
	11
	36.7
	40
	50

	8.
	Lack of sanitary facilities 
	34
	68
	22
	73.3
	56
	70


Source: field survey (2018)
 		The above table showed the various problems faced by the construction worker in their working site. Figures in table indicate multiple responses.

A. Wage discrimination
 		Discrimination of wages and working conditions between different groups was found to be present. Different wages were paid for different workers. Tile layers and centering workers are paid higher wages of more than Rs.1000 rupees per day as they need skill and training. Whereas helpers, carpenters, plumbers and painters are paid low wages between Rs.300 to Rs.600 per day. Among the 80 respondents in the study 28.75 percent of the reported that there is wage discrimination. It revealed that women were assigned only unskilled jobs for which they paid Rs. 200 to Rs.500 a day. They were thus, found to spend their productive years only in such unskilled, casual or contractual labour.

B. Absence of social security
 		The workers in the building construction are far away from the benefits of social security and labour welfare programmes run by the government. As a result, workers work under the conditions like uncertain work, no medical facilities, unsafe working environment and lack of fair wages and insurance facilities. Thus there is a total absence of social security schemes in construction sector. It affects the hope of the works and discourages them a lot. Thus the opinion of the workers in construction about the about the absence of social security is presented. Most of the respondents realized that this is one of the problems which affect their interest and attitude towards construction sector. It is seen that 58.8 percent suffer due to lack of sanitary facilities and it is one of the problems which is quoted by majority of the respondents than any other problems. Among the 80 respondents 56.0 percent were men and 63.3 percent were women who are facing many problems due to lack of social security.

C. Uncertain working hours
 		Uncertain working hours is another problem faced by the workers in the construction sector. There is a fixed hours of work in government and non-government departments or organized sectors. Generally, the working hours of workers ranges between 6 to 8 hours. But the construction worker begins their work at 8 A.M and continues upto 5.00 P.M every day. However, this working hour is not possible on all occasions, sometimes construction workers should work upto 5 or 6.30 P.M. in other words, and they should work more than the normal hours. Out of the 80 respondents 42.5 percent of male and 16.7 percent of female respondents faced this problem in the study area.

D. Unsafe working conditions
 		The construction sites are unsafe for worker as there is more chances for getting injured, falling from height, mishaps and prone to various occupational diseases. So it is very important for the workers to keep themselves in a safe working environment. It is found that 10.0 percent of the male and 36.7 percent of the female are reported that they are working in an unsafe working condition. 

E. Occupational diseases
 		The constructional workers have to face the occupational diseases as they are working in an unsafe working condition. It observes various diseases like nasal disorders, skin diseases, respiratory diseases, eye complaint, musculoskeletal disorders, cardiovascular etc. Moreover they do not wear socks, gloves, shoes or any devices. The workers also need to spend their whole day in a polluted environment with full of dusts. Thus the workers are exposed to nasal disorders and respiratory problems. The noise created by moving vehicles, cutting rods, drilling, cutting stones etc. which causes severe head ache and hearing problems. The respondents revealed that 41.5 percent of the respondents are exposed to various occupational diseases.   

F. Injuries 
 		Injuries at the work place in one the major problem which has to be faced by the respondents. Fall from height, slips and trips are the major way of getting injured. 38.0 percent of the respondents revealed that getting injury as a one the problem they are facing at the work place, of which 30.0 percent are male and 13.3 percent are female. Workers at risk of getting injures through falling from height include painters, masons, decorators and window cleaners who are  This may happened in the construction site because the materials are scattered everywhere haphazardly, the floor is wet or greasy, inappropriate footwear is worn, something large or heavy is being carried, reducing one’s balance.

G. Noise and dust pollution
 		The constructional workers are exposed to excessive noise and dusty environment. Some activities in the sites are extremely noisy like rod cutting, rock breaking during the demolition work, operation of hammer etc. which also create a lot of dust. Thus the workers are affected by nasal disorders and the respiratory problems. The workers are needed to work in the site for 8 to 10 hours a day. Thus the extreme noise may cause head ache and some haring problems too. Thus in the study area nearly half of the respondents reported that noise and dust are the most hazardous problem. It includes 58.0 percent of male and 40.0 percent of female workers.

H. Lack of sanitary facilities
 		The construction site lags sanitary facilities. There is no toilet facility and the workers are no afforded a pure drinking water facility. Most of the construction site do not provide clean and safe environment for the workers. 70.0 percent of the total respondents revealed that they do not have good sanitary facilities. It comprised of 68.0 percent of male and 73.3 percent of female workers.  This shows that, more than male workers female workers are mostly affected without proper sanitation. 

 		The following figure explains the various problems faced by both the male and female construction workers in the site in a simple way.


















Figure- 8



Figure-9


Association between gender and various dimensions of work
 		The chi-square test for independence is also called as Pearson’s chi-square test of association, is used to discover if there is a relationship between two categorical variables. Here chi-square is used to test the relationship between the gender and various dimensions of work such as nature of job, wage per day, work related diseases and problems faced by the respondents.
Table-15
Association between gender and various dimensions of work
	Si. no. 
	Variables 
	Statistical inferences 

	
1.
	
Gender and nature of job
	χ 2 = 72.000
df = 8
P=0.000 (P< 0.01)
Significant 

	
2.
	
Gender and wage per day
	χ 2  = 72.000
df =3
P=0.000 (P<0.01)
Significant

	
3.
	
Gender and work related diseases 
	χ 2  = 58.020
df = 11
P=0.000 (P<0.01)
Significant 

	
4. 
	
Gender and problems 
	χ 2  = 62.649
df = 10
P=0.000 (P<0.01)
Significant 


 		
 		The above table revealed that the estimated chi-square value for the gender and various dimensions of work like nature of job, wage per day, work related diseases and problems of construction workers are statistically significant at 1 percent level. Therefore we reject H0 and conclude that there is a relationship between the gender and various dimensions of work done by the construction workers. 
10. Level of job satisfaction
 		 The construction work is very hard and hazardous one. There are so many work related diseases are associated with it. Thus it is important to know that whether the respondents are satisfied or not satisfied in doing this job. Thus the following table shows the job satisfaction of the respondents.
Table-16
Job satisfaction
	Si.no.
	Job satisfaction
	Gender

	
	
	Male
	Percentage 
	Female 
	Percentage 
	Total 
	Percentage 

	1.
	Yes 
	26
	52
	18
	60
	44
	55

	2.
	No 
	24
	48
	12
	40
	30
	45

	3.
	Total 
	50
	100
	30
	100
	80
	100


Source: field survey (2018)	
 		
 		The above table conveys that 52.0 percent of male and 60.0 percent of female workers expressed that they are satisfied with their job, whereas only 45.0 percent of the respondents reported that they are not satisfied with this job. These respondents are not satisfied because they are illiterate and the prolonged poverty forces them to do the current job since they do not have other job opportunities and skill required for other than construction activities.
	
	










V-SUMMARY AND CONCLUSION
 		Historically construction industry is one of the oldest and largest industries in unorganized sector providing ample employment to the people. Before the independence, the construction activity in India was confined to building of dwellings, religious places like mosques and temples etc. at individual and community level, with the use of traditional techniques, which are still being used in developing countries like India.
 		The construction sector in India is the second largest economic activity after agriculture and provides employment to about 33 million people. It makes a significant contribution to the national economy and provides employment to larger number of people. The use of various new technologies, deployment of project management strategies has made it possible to undertake projects of mega scale. In its path of advancement, the industry has to overcome a number of challenges. However, the industry is still faced with some major challenges, including housing, disaster resistant construction, water management and mass transportation. 
 		Construction industry is an unorganized sector and it is the least researched industries even today. The system of reporting data about internal working and safety is also minimal. The manpower driven industry is facing regular accidents in daily working, which cause heavy losses in terms of men, money and time. The construction sector has strong linkages with various industries such as cement, steel, chemical, paints, tiles, fixtures and fittings.
 		All over the world, the construction industry has been identified as one of the most hazardous due to its unique nature. Construction sites are also regarded as the most dangerous places to be due to stiff competition in the market, it’s common for construction stakeholders, especially those in the lower end of the supply chain to concentrate on completion of the job with minimum time and cost, as a result, causing accidents.
 		Construction industry is a mobile one, where the workers move from site to site. The labourers working in harsh circumstances and living in conditions suffer from serious occupational health problems and are vulnerable to diseases. Death and injury from accidents in the Indian construction sector is widespread. India has the world’s highest accidents are among construction workers. In the light of this the current study is undertaken to understand the “Nature of work of work, health conditions and problems of construction workers in Coimbatore”. In the study area 80 construction workers were selected from different constructional sites. Out of 80 respondents 50 were male and 30 were female workers. Simple random sample technique was used to collect the data. The study is undertaken with the following objectives 
· To study the demographic profile of the construction workers.
· To examine the nature of work, income details and facilities available at work sites.
· To assess the health conditions of the workers and the health seeking behaviors.
· To evaluate the general problems faced by the construction workers.
 The major findings of the study were discussed under the following heads.
· Demographic profile of the respondents
· Family details of the respondents
· Migration details of the respondents
· Employment details of the respondents
· Income earned by the respondents
· Occupation wise distribution of the respondents
· Health problems of the respondents and health care details
· Facilities in the construction site
· Problems faced by the construction workers
· Level of job satisfaction		

1. Demographic details of the respondents
· 22.0 percent of the male respondents were between the age group of 19 to 25 years. Among male respondents (36.0 percent) belonged to the age group of above 40 years.
· 74.0 percent of male respondents and 73.3 percent of female respondents were married.
· Four percent of female respondents were widows who were the only earning members of the family.
· Majority of 46.2 percent of the total respondents belonged to SC/ST community.
· 35.0 percent of total respondents were illiterates and another 35.0 percent have studied upto primary classes.
· 34.0 percent of the male respondents were literates and only 26.0 percent of men were illiterates.
2. Family details of the respondents
· Majority of 72.5 percent of total respondents were from nuclear family and minimum of only 3.8 percent were from joint family and 23.8 percent were extended family.
· It also shows that 54.0 percent of male and 33.3 percent of female respondents were residing in a pukka dwelling.

3. Migration details of the respondents
· It is noted that 55.0 percent of the workers were not migrants and only 45.0 percent of the workers had migrated from various parts of Tamilnadu.
· Maximum migration was seen from Madurai district (10.0 percent). Minimum of 2.5 percent and 3.8 percent of the migrant were from Ramanathapuram and Pudukottai respectively.

4. Employment details of the respondents
· It shows that majority of 70.0 percent of male and 70.0 percent of female respondents were getting the information about the job availability through the contractors.
· Among the 50 male respondents 48.0 percent and among 30 female respondents 50.0 percent were involved in building residential building respectively.
· Majority of 33.3 percent of the female respondents had 6 to 10 years of experience. 
· 20.0 percent of female respondents’ were working for more than 20 years. 
· Whereas only minimum of only 3.3 percent of the female respondents were working for more than 20 years.

5. Income earned by the respondents
· 50.0 percent of male respondents’ family income was above Rs.15, 000 as they were doing more technical jobs, they are paid higher wages than female workers. 
· 26.7 percent of the female respondents’ family income was between Rs.10, 000 to Rs.15, 000.
· 28.0 percent of the male respondents received above Rs.1000 per day. The entire female respondents received from Rs.200 to Rs.500 uniformly as they were engaged in the helper’s job alone.
· A positive correlation existed between the family income and the amount of wage per day of the respondents.

6. Occupation wise distribution of the respondents
· In a total of 80 respondents 16.2 of the respondents were masons.
·  Minimum of 3.8 percent and 2.5 percent of the respondents were plumbers and electrician respectively
· All the 30 female respondents were doing helpers job because females were allowed to do only unskilled works.
Exposure to pollutants
· Twelve percent of male and 13.3 percent of female respondents reported that they are exposed to air pollution.
· The respondents revealed that majority of 30.0 percent of the male and female respondents were exposed to air and noise produced by concrete mixer, moving vehicles, welding, drilling etc. 
· Noise raised by cutting iron rods, wood carving, laying floor tiles, digging, breaking stones were the common source of noise in the construction sites.

7. Health problems and health care details
· Nasal disorder and respiratory problems were the major health hazard which was reported by the majority (22.5 percent) of the respondents. 
· Twelve percent of male and 8.0 percent of female respondents were reported with the skin problems. 
· Eighteen percent of the male respondents are facing eye problems mainly be to the welding fumes and dust.
· Findings of ANOVA test revealed that there is a significant difference between the nature of job and wage per day and work related diseases.
· 50.0 percent of the male respondents spent below Rs.200 per month for getting medical treatment. Minimum of only 5.0 percent of the male respondents spent above Rs.600 per month for medical treatment.
· Only a minimum of 38.0 percent of male and 46.7 percent of female respondents chose private hospitals for their medical treatment.
· Majority of 68.0 percent of male and 63.3 percent of female respondents lost below 3.0 days due to illness.

8. Facilities in construction site
· 68.0 percent of male and 73.3 percent of female were reported that there is no toilet facility in the construction site.  
· About 86.2 percent of the total respondents were provided with first aid facilities in the site.
· The overall picture showed that as the construction industry is unorganized, it does not provide all the facilities for all the workers adequately.

9. Problems faced by the construction workers
· Among the 80 respondents in the study 28.75 percent of the reported that there was wage discrimination.
· It is seen that 58.8 percent suffered due to lack of sanitary facilities and it is one of the problems which is quoted by majority of the respondents than any other problems
· Out of the 80 respondents 42.0 percent of male and 16.7 percent of female respondents faced poor sanitary conditions in the study area.
· Ten percent of the male and 36.7 percent of the female workers reported that they were working in an unsafe working condition.
· 41.5 percent of the respondents are exposed to various occupational diseases.
· 38.0 percent of the respondents revealed that getting injury as a one the problem they are facing at the work place, of which 30.0 percent are male and 13.3 percent are female.
· Thus in the study area nearly half of the respondents reported that noise and dust are the most hazardous problem. It includes 58.0 percent of male and 40.0 percent of female workers.
· Seventy percent of the total respondents revealed that they do not have good sanitary facilities. It comprised of 68.0 percent of male and 73.3 percent of female workers.
· Chi-square test revealed that there is a relationship between the gender and various dimensions of work done by the construction workers.

10. Level of job satisfaction 
· 52.0 percent of male and 60.0 percent of female workers were satisfied with their job. 
· In total 45.0 percent of the respondents reported that they were not satisfied with the job, because they are unskilled, untrained for variety of activities in which they need to work.
· The severe poverty conditions forced the workers to do the current job since they do not have other job opportunities.

Conclusion 
 		The construction industry in India is completely an unorganized sector. Majority of the construction workers are migrant workers. The current study finds that majority of the migrated workers are coming from southern part of Tamilnadu due to the failure of monsoon. The nature of work in the construction industry is very hazardous. The workers are exposed to various work related diseases and the also prone to injuries. They are not provided with the necessary social security measures. It is also found that there is exisistence of other problems which includes wage discrimination, lack of sanitary facilities, uncertain working hours and unsafe working conditions. The construction workers are not aware of the insurance policies and the government laws in favor of them. They were extremely exploited by the contractor. Thus, efforts should be taken to reduce or completely eliminate all the problems and consequences in the construction industry to maintain the health and wealth of the individual working in the construction site.  Besides Investigation should be made on the abuse and exploitation of labourers by agents and employees and prosecute such agents and employers; ensure decent working conditions and proper contract systems and providing basic health care, safety and welfare of the construction labuorers; Government should take lead for the appointment of wage fixation committee for the workers working in the construction sector to uplift the economic conditions of the workers; steps should be taken to provide all the essential sanitary facilities for the workers in the construction site.
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Annerxure
Interview schedule
1. Name of the respondent: 
2. Age: 
a) <18    b) 19-20    c) 21-25    d)26-30    e) 31-35    f) 36-40    g) >40
3. Sex:    a) male     b) female
4. Marital status
a) Married    b) divorced    c) widow    d) unmarried 
5. Community :  a) SC/ST    b) MBC    c) BC    d) others
6. Educational status:  a) Illiterate                    b) Upto primary   
                           c) Upto secondary        d) More than secondary
7. Family income per month:
                 a) Below Rs.10,000    b) Rs. 10,000-Rs.15000      c) more than Rs. 15,000 
8. Type of family:  a) Nuclear family    b) Joint family    c) Extended family 
9. Type of dwelling :  a) Kachha    b) Semi-pukka    c) Pukka    d) thatched
10. What are the household assets?
                a) Fan    b) Television    c) Four wheeler    d) Mobile phone     
     e) Motorcycle/scooter     f) Piped water 
11. Are you migrated from some other places?    □ Yes    □ No
12. If, yes what is you origin?
13. How long you are staying here?
14. What is the source of information about the job availability?
15. Are you getting employment through contractor?   □ Yes    □ No
16. Construction type :
a) Residential building    b) Commercial building    c) Government building    
d) Infrastructure building    e) others
    17.  Level of experience (in years):
           a) < 5 years    b) 6-10 years    c) 11-15 years    d) 16-20 years    e) > 20 years
    18. Nature of the job: 
          a) Carpenters    b) Painters    c) Masons    d) Welding workers   
          e) Tile layers    f) Electricians g) others

19. What is your wages per day? 
         a) Less than 200      b) 200-500      c) 500-800     d) 800-1000     e) more than 1000
20. Work related diseases: 
           a) Eye complaint   b) Nasal disorder   c) Respiratory diseases   d) Cardiovascular
           e) Gastro intestinal diseases   f) Musculoskeletal diseases   g) Skin diseases   h) Hernia
21. How much you spend for healthcare per month?
22. What do you choose to get treatment?   a) Private hospital       b) Government hospital
23. How many days lost due to illness?
24. How the lost days are compensated?
              a) Remain unemployment     b) Compensation by contractor      c) Advance payment
              d) Extra work shift by family members
25. What are the exposures to the pollutants?
26. Types: a) Air:          i) dust    ii) paint smell
                   b) Water:      i) dust and dirt   ii) debris
                   c) Noise:       i) Concrete mixer    ii) cutting rods   iii) vehicle traffic
                                          iv) Welding   v) drilling  
27. Facilities for construction workers:
a) Drinking water         □ yes    □ no
b) Toilet                     □ yes    □ no
c) Canteen                   □ yes    □ no
d) First aid                  □ yes    □ no
e) Child care facilities    □ yes    □ no
f) Medical assistance     □ yes    □ no
28. Problems of construction workers:
         a) Wage discrimination                              b) Absence of social security
         c) Uncertain working conditions                  d) unsafe working conditions
         e) Occupational diseases                             f) Injuries
         g) Noise and dust pollution                        h) Lack of sanitary facilities
         i) Sexual harassment
29. Are you satisfied with your job?      □ yes    □ no  
Source of Information about the job availabilty 
Male 	70%
22%
8%
Contractor 	Engineer 	Friends 	70	22	8	Female 	70%
16.7%
13.3%
Contractor 	Engineer 	Friends 	70	16.7	13.3	Source of information 
Percentage 
Type of construction 
Male	48%
52%
Residential building	Commercial building 	Government building	48	52	0	Female 	50%
36.7%
13.3%
Residential building	Commercial building 	Government building	50	36.700000000000003	13.3	Type of construction
Percentage
Level of experience of the respondents 
male 	20%
20%
22%
18%
20%
less than 5 years	6-10 years 	11-15 years	16-20 years 	more than 20 years	20	20	22	18	20	female 	16.7%
33.3%
26.7%
20%
3.3%
less than 5 years	6-10 years 	11-15 years	16-20 years 	more than 20 years	16.7	33.300000000000004	26.7	20	3.3	level of experience 
Percentage
Occupation wise distribution of the respondents
Percenatge 	7.5%
7.5%
16.2%
7.5%
10%
2.5%
40%
3.8%
5%
Carpenters 	Painters 	Masons 	Welding workers	Tile layers	Electricians 	Helpers	Plumbers 	Centering labourers	7.5	7.5	16.2	7.5	10	2.5	40	3.8	5	Amount spent for medical treatment
Male	50%
14%
26%
10%
Below 200	200-400	400-600	Above 600	50	14	26	10	Female 	26.7%
33.3%
26.7%
13.3%
Below 200	200-400	400-600	Above 600	26.7	33.300000000000004	26.7	13.3	Amount spent
Percentage 
Days lost due to illness
Male 	68%
24%
8%
Below 3	03 to 06	Above 6	68	24	8	Female	63.3%
23.3%
13.3%
Below 3	03 to 06	Above 6	63.3	23.3	13.3	Days lost
Percenatge 
Problems of Male Construction Workers 
24%
56%
42%
10%
46%
30%
58%
68%
Wage discrimination	Absence of social security 	Uncertain working hours 	Unsafe working conditions 	Occupational diseases	Injuries 	Noise and dust pollution 	Lack of sanitary facilities 	24	56	42	10	46	30	58	68	Problems of Female Construction Workers  
Female 	36.7%
63.3%
16.7%
36.7%
33.3%
13.3%
36.7%
73.3%
Wage discrimination	Absence of social security 	Uncertain working hours 	Unsafe working conditions 	Occupational diseases	Injuries 	Noise and dust pollution 	Lack of sanitary facilities 	36.700000000000003	63.3	16.7	36.700000000000003	33.300000000000004	13.3	36.700000000000003	73.3	Place of Origin of the migrated workers
male 	42%
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10%
10%
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2%
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4%
Not migrated 	Thanjavur 	Ramanathapuram 	Thoothukudi 	Pudukottai 	Madurai 	Trichi	Dindigul	Cddalore 	Thiruvannamalai	Nagapattinam 	42	2	4	10	6	10	10	8	2	2	4	feamle 	50%
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10%
10%
10%
10%
Not migrated 	Thanjavur 	Ramanathapuram 	Thoothukudi 	Pudukottai 	Madurai 	Trichi	Dindigul	Cddalore 	Thiruvannamalai	Nagapattinam 	50	10	0	0	0	10	0	0	10	10	10	Place of origin 
Percentage

