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			Abstract

			In the present review it is intended to synthesize the main theoretical components of occupational health and empirical work related to ergonomic risk factors in people who work as brickmakers. With the purpose of provide future research horizons to those who study this line of research.

		

		
			Introduction 

			Brick making plants are one of the most polluted workplaces in western Mexico that cause respiratory, gastrointestinal, reproductive, psychosocial, dermatological and musculoskeletal disorders. Despite the multiple health problems faced by brick kiln workers, the existence of social security services and health care at work is nil or not very accessible. Brick making is a laborious job and represents a series of occupational hazards that can be preventable, this work is often carried out by all members of families, including women and children, which exacerbates the problem and becomes a need for attention to these populations with a public health perspective.

			Musculoskeletal disorders in occupational health

			Musculoskeletal disorders are an example of the damage to health that can be caused by inappropriate postures or other characteristics of an inappropriate workspace. These disorders are defined as a group of conditions that involves the nerves, tendons, muscles and supporting structures such as intervertebral discs and that represent a wide range of disorders, which may differ in terms of severity and possible acute or chronic effect. Some of them are: Carpal tunnel syndrome, tension syndrome in the neck, low back pain, among others [1]. The World Health Organization has indicated the serious problem represented by the increase in pathologies inherent to and associated with the musculoskeletal system, for this reason the period between the years 2000-2010 has been declared the Decade of Bone and Joints [2].

			Also, MSD (musculoskeletal disorders) are common among workers in the brick industry, where intense physical work is required, often requires inappropriate work postures for prolonged periods, significantly increasing morbidity and significantly decreasing the work capacity in this population [3]. In the labor process of manufacturing artisanal brick, the following activities are identified: Obtaining raw material, Transport of raw material (water, clay, manure, sawdust and maguey bagasse), Clean the work area, Dosage, Mixed, Molded, Drying, Raw stacking, Assemble furnace, Lined furnace, the process of heating them, Cooled from the furnace, Scraped off, Loading of bricks for transport and sale/distribution. The brick industry includes different unfavorable actions and these actions give rise to various types of musculoskeletal disorders in the body, especially in the lower back, knees, shoulders, neck and wrist.

			Musculoskeletal disorders and ergonomic risk factors

			There are many studies that relate MSD to work in different parts of the world. The main findings that were identified in the review of the literature on the subject are presented below. Globally, MSD are the leading cause of work-related diseases, accounting for more than 33% of all occupational diseases reported recently in the general population and 77% with construction workers [4]. The MSD are associated with the factors of force, posture, repetitive movement and vibration. The level of exposure to the physical workload can usually be assessed with respect to intensity (or magnitude), repetitiveness, and duration. MSD can affect the soft tissues of the body, tendons, muscles, nerves of the hands, wrists, elbows, shoulders, neck and lower back [5].

			In a study in India on women brickmakers Sahu & Sett [6] identified that there was a significant difference in the presence of pain between women who worked as molding and those who did as transporters, being more frequent to be experienced in the areas high of the body of the transporters for example the head, neck, arms, shoulders. Likewise, in another study in India it was reported that there was a significant difference in the presence of pain among adolescent workers who carried more than 200 bricks compared to those who carried less than 200 [7]. In Pakistan, a comparative study was carried out, where the presence of TME was reported in the exposed group and in addition a significant difference of presence was identified with seniority in the work, found as the parts of the body most affected the neck, shoulders, elbows, wrists, hands, high back, lower back, knees, ankles and feet.

			In Latin American countries, similar findings have been reported. Vargas et al. [8] identified in a study carried out in Colombia that brickmakers, in addition to presenting TME due to inappropriate postures, lacked the use of safety equipment in their work activities. It´s also mentioned that disorders of the shoulder region are frequent problems both in the general population and in the workforce. Up to a third of women and a quarter of men complain of pain in the neck and shoulders every day or every other day. It is estimated that the prevalence of shoulder tendinitis in the general population is around 2%. In workers of both sexes of the United States, the prevalence of shoulder tendinitis has been calculated up to 8% in those exposed to very repetitive movements or of great strength with the hands [9].

			In several studies, MSD have been associated with repetitive movement, excessive force, forced and or sustained postures, the transmission of vibrations or low temperatures [10-12]. Other studies indicate an association of carpal tunnel syndrome, bursitis, tenosynovitis, tendinosis, epicondylitis, epitrocleitis with activities where there are repeated movements, sustained overloads, vicious postures, vibrations or overexertion exercises [13]. According to the data provided by the Department of Ecology of the Municipality of Tonalá in [14], 336 brick factories have been inventoried (Ministry of the Environment for Sustainable Development, 2011). Which visualizes a high magnitude of the aforementioned labor and health phenomenon. The damage to health by ergonomic risk factors are diverse and depend on the type of activity performed improperly. It is important to adapt each activity of the brickmakers to their person, considering their height, build, weight, age and sex, in order to avoid musculoskeletal conditions, strains or sprains and others. Previous studies have identified causal relationships between highly repetitive work and musculoskeletal disorders of the neck and shoulder/shoulder, repetitive work involving continuous movements of the arms or hands, affects the neck/shoulder muscles and generates loads in the neck/shoulder area [15]. Finally, it has also been a document that there are ergonomic risk factors in the brickwork, related to physical wear and tear, because brick making is a strictly manual activity, from obtaining the raw material to obtaining the final product that is the brick [16] (Table 1).

			Table 1: Ergonomic risks and health damage due to the work activity.
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							Squatting posture

						
							
							Pain in the neck and shoulder, elbows, wrists, hands, high back, lower back, knees, ankles and feet

						
					

				
			

			Conclusion

			From the review of the main findings on health and musculoskeletal disorders in brick makers. The preventive measures proposed by Public Health, in the face of ergonomic risks in these work spaces, should be aimed at establishing greater comfort and safety in the workplace. Specifically, it is recommended that during the manufacture of bricks:

			
					The machines are designed so that when they are used, they favor the acquisition of a good posture. It is necessary that they can be elaborated and conditioned according to the individual characteristics and the professional qualification of the workers. The design of the tools must adapt to the function for which they are required and to the natural posture of the human body.

					There is a correct distribution of time in which repetitive activities are performed and there is an adequate management of body postures.

					The personal characteristics of each worker are considered to assign tasks, that is to say, that are commensurate with their weight, height, age, sex and level of health.

					The control of exposure to other factors of a physical nature, for example, to radiation, lighting, noise and temperature, is guaranteed.It is also considered that short and repeated pauses are more effective; and that night work is, ergonomically speaking, the least recommended, because it affects the worker’s health and performance.
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