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Abstract: As a result of the inclusion of newer and more sophisticated technologies physical and mental demands imposed 
on Computer Numerical Control (CNC) machine operators have changed reducing physical effort and increasing mental 
effort. A fatigue assessment instrument that has shown high rates of reliability and internal consistency has been the Swedish 
Occupational Fatigue Inventory (SOFI). Its original version determined five dimensions of fatigue: lack of energy, physical 
effort, lack of motivation", physical discomfort, and sleepiness. Later, the inventory was translated and applied to Chinese 
computer users and Spanish nurses using the same fatigue construct dimensions. The objective of this research was to 
determine if the five dimensions of fatigue changed when applied to CNC lathe operators in three automotive parts 
manufacturing companies located in Central Mexico. A modified questionnaire translated into Mexican Spanish was then 
administered to a random sample of 263 workers. In order to determine the appropriateness of the established fatigue 
dimensions, Factor Analysis and Principal Components Analysis with Varimax Rotation were applied. Results indicate two 
significant changes: 1) due to the physical work environment, the variable warm became part of the lack of energy dimension 
instead of the physical effort dimension, and 2) the physical discomfort and physical effort dimensions merged as a new 
dimension.  As a result, the modified SOFI´s questionnaire 15 fatigue variables were grouped into four dimensions, making 
different from the five-dimensions SOFI applied in Sweden, Spain, and China. These four new dimensions are "lack of 
energy", "discomfort and physical effort", "sleepiness" and "lack of motivation". 
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1. Introduction 
 
The first formal studies of human fatigue started in the early 50's in Japan, one of the first instruments for research 

on fatigue is the Subjective Symptoms of Fatigue (SSF) which allowed assessment of this construct in three dimensions: 
physical work, mental work, and undifferentiated work (Yoshitake, 1978). Approximately 20 years later, Ahsberg (2007), 
with the aim of assessing fatigue in more than three dimensions, developed the Swedish Occupational Fatigue Inventory 
(SOFI). SOFI is an instrument that classifies fatigue analysis variables in five groups named “fatigue dimensions”, where 
each dimension includes five items that are assessed using an 11-point Visual Analog Scale (VA), in which only the two 
extreme values have a verbal anchor ( 0 "not at all", to a 10 "very high degree"). In 1998, Ahsberg & Gamberale validated the 
questionnaire simulating tasks at different workload levels using 20 male and 20 female participants. Laater, Ahsberg (2000), 
surveyed 597 workers from five differents occupations and workloads, producing a revised version in 1997 and 1998 from 
which the original five dimensions of fatigue were obateined. Since then, the SOFI questionnire has been additionally used to 
aseess fatigue among patients receiving radiotherapy treatment (Furst & Ahsberg, 200; Ahsberg & Furst, 2001). 

Historically, factor analysis of SOFI has been typically performed by principal components method, and has 
shown stability about the number of dimensions that are extracted. After surveying 705 workers employed in 16 different 
occupations, Ahsberg (1997) obtained the first five dimensions of fatigue named "lack of energy", "physical exertion", 
"physical discomfort", "lack of motivation", and "sleepiness". Leung (2004) then developed the first translation of this 
questionnaire into the Chinese language after surveying 105 computer users, using five items in each dimension and similarly 
obtaining the five fatigue dimensions as Ahsberg et al (1997). Gonzalez (2005) developed the Spanish language translation  
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