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� The need to protect the workers.

� Prevention of work risks.

ThisThisThisThis studystudystudystudy isisisis aimedaimedaimedaimed totototo determine determine determine determine thethethethe existenceexistenceexistenceexistence ofofofof correlationcorrelationcorrelationcorrelation

betweenbetweenbetweenbetween thethethethe changeschangeschangeschanges ofofofof temperaturetemperaturetemperaturetemperature andandandand forceforceforceforce, as , as , as , as wellwellwellwell as, as, as, as, 

thethethethe numbernumbernumbernumber ofofofof movementsmovementsmovementsmovements perperperper minute, minute, minute, minute, allallallall ofofofof thisthisthisthis throughthroughthroughthrough

horizontal horizontal horizontal horizontal repetitiverepetitiverepetitiverepetitive movementsmovementsmovementsmovements, , , , whichwhichwhichwhich can can can can frequentelyfrequentelyfrequentelyfrequentely be be be be 

foundfoundfoundfound at at at at workworkworkwork sitessitessitessites. . . . TheseTheseTheseThese experimentsexperimentsexperimentsexperiments werewerewerewere conductedconductedconductedconducted onononon a a a a 

manmanmanman andandandand onononon a a a a womanwomanwomanwoman....
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“"It's a physical injury that develops gradually over a 

period of time as a result of repeated efforts on a 

specific part of the muscle – skeletal system.”

They occur in two 

areas of the body:

� Upper extremity.

� Low back.
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www.ilo.org/global/lang--es/index.htm International Labor Organization (OIT),1996-2009. 

http://www.cgtbbva.net/derechos/salud_laboral/cuadernos/gsl07.pdf , Labor Health guide, 1997.

• Cherniack, (2009) demonstrated that through the use of 

infrared thermography, It is possible to measure the 

temperatures of the hand under controlled conditions of 

enviromental temperature.

• López, (1992) states that thermography has its historic 

base in the development of undersea digital thermographs 

used to measure the temperature under water in natural 

environments, and potential applications in areas such as 

oceanography, marine ecology, industry, among others () .

• Up to date, no studies have been found in the human body 

with Sensory thermography.

•E.Y.K.N.GE.Y.K.N.GE.Y.K.N.GE.Y.K.N.G et al (2008): et al (2008): et al (2008): et al (2008): mentions that thermography

has various fields of application because it is a 

noninvasive technique and used in fields such as 

medicine in a way very extensive. A study using 

advanced techniques for breast cancer screening was 

performed by thermography.

•Ferreira, et. al., (2007):Ferreira, et. al., (2007):Ferreira, et. al., (2007):Ferreira, et. al., (2007): determined thermographic

changes of temperature associated to elderly and 

young people, doing knee bends with a weight of 1 

kilogram added to it for 3 minutes.

•Ming, et. al. (2005) classified compassionate 

pathology in carpal tunnel syndrome and the use of 

infrared thermography. An exercise was conducted in 

which subjects were kept at room temperature between 

22 and 25˚C for 15 min. include the ambient 

temperature of testing room as an important factor.

•Gold J., et. al. (2004) identify differences in skin 

temperatures between 3 groups of office workers 

through dynamic thermography, there is the experiment 

for writing with computer keyboard for 9 minutes 

straight. 
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•Personal computer with an Akela program, 
Software Minitab®15 and Excel 2007.
•Microporosus tape,  Adhesive tape, 

� Man (operator 1) and woman (operator 2),  24 years of age.

� Dominant hand (right hand).

� Horizontal repetitive movements, during an eight-hour

journey (with only a 30 minute-break) during seven days.

� Measure of movements, force, and temperature each 10 

minutes.
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2. Figure with graphics of some of the
correlations for days of the operator 1
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CorrelationsCorrelationsCorrelationsCorrelations OperatorOperatorOperatorOperator 1111 OperatorOperatorOperatorOperator 2222

Temperature versus Cycles per minute √ √

Cycles per minute versus Force √ √

Temperature versus Force x x

Based on the study conducted, the following was
concluded:

• There exist correlation between the temperature and the
cycles per minute when working with horizontal repetitive
movements.
•There exist correlation between cycles per minute and
force when working with horizontal repetitive movements. 
•There is not any correlation between the temperature and
and force when working with horizontal repetitive
movements. 
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Critical value of

correlation per

day.

Tabla A-6

n α = 0.05 α = 0.01

4 0.950 0.999

5 0.878 0.959

6 0.811 0.917

7 0.754 0.875

8 0.707 0.834

9 0.666 0.798

10 0.632 0.765

11 0.602 0.735

12 0.576 0.708

13 0.553 0.684

14 0.532 0.661

15 0.514 0.641

16 0.497 0.623

17 0.482 0.606

18 0.468 0.590

19 0.456 0.575

20 0.444 0.561

25 0.396 0.505

30 0.361 0.463

35 0.335 0.430

39 0.316 0.407

40 0.312 0.402

45 0.294 0.378

50 0.279 0.361

100 0.195 0.254

120 0.178 0.232

150 0.159 0.208

200 0.138 0.181

273 0.119 0.156

300 0.113 0.148

Valores criticos del coeficiente

 de correlacion de Pearson r

Critical value of

correlation per

week.
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