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Abstract: This paper addresses the physical strength capabilities of hand and finger grasping of the sampled population from 
a city in northern Mexico and its comparison to grasping strength capabilities reported from other countries. Power grip and 
pinch (precision) grasp measures were obtained from 461 abled-bodied young adults in standing position following the 
Caldwell protocol and in both hands. Overall right hand strengths predominated over the left and males recorded greater 
strengths than females. Generally, the power grip and pinch grasp strengths of this Northern Mexican population are lower 
than reference values from other counties. 
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1. Introduction 
 
Work related injuries and disorders of the upper extremities impact worker productivity and health, with subsequent 

direct and indirect costs to companies. It is considered as a public health issue that deserves preventative efforts on behalf of 
professionals dedicated to work related health, safety, hygiene, and environment. Several physical factors are known to be 
associated with cumulative trauma disorders (CTDs) of the upper extremities, including repetitious activity, forceful exertion, 
sustained or awkward postures, cold temperatures, and vibration (Silverstein et al., 1986). Of these risk factors, exposure to 
highly repetitive manual activity has been the focus of attention; however, force exertions can also contribute to the 
development of CTDs.  

By definition, exertion is an activity in which physical efforts are made. Combined exposure to highly repetitive 
manual tasks that require even low level exertions may produce overexertion, since these remain constant for the task in 
hand, representing different proportions of maximum voluntary contraction (MVC) levels in different workers, thus 
exceeding physiological and tolerance levels and increasing the risk of developing a CTD (Kumar & Narayan, 1998; Kumar, 
Zedka & Narayan, 1998). Hand posture while grasping are of equal importance (Richards, 1997). These grasping postures 
can classified into hand or power grips, and precision or pinch grasps. Power grips involve the entire hand with digital and 
palmar opposition; precision grasps involve pinching between the thumb and the tip or pulp of one or more digits. Examples 
of two-finger precision grasps are the lateral (key), fingertip, the two-finger palmar (pulp), and the three-finger palmar (three-
jaw chuck) pinch (Ibarra-Mejia, et al., 2009). 

Variations in strength between populations should be considered when designing job tasks and hand tools, since 
applying a sufficient degree of force will optimize the task, preventing the generation of scrap, acute injuries, and fatigue 
(Tichauer, 1991). Previous studies by the authors (Ibarra-Mejia, et al. 2009; Ibarra-Mejía, et al., 2010; Ibarra-Mejía, et al., 
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