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Figure 4 Scatter Plot lllustrating the Relationship Between Changes in Visual Analog Fatigue

148 Scale and Changes in Simple Reaction Time After Inducing Physical Fatigue.

100.00

50.00 %

60.004

40.00]

20.007

Changes in Visual Analog Fatigue Scale (milliseconds)

T T T T T
-100.00 -50.00 oo 50.00 100.00

Changes in Choice Reaction Time (msec)

Figure 5 Scatter Plot lllustrating the Relationship Between Changes in Visual Analog Fatigue

Scale and Changes in Simple Reaction Time After Inducing Physical Fatigue.



sasasIsruguAIans Un 47 avuil 2 (W.A.-an. 2560)

anUseNanIsANEN
MINAFBUANNABIATIBIATINE Y AL
ANNEIR 9 BRIl TUNINNTNAF DL
naUfiservuszuuueuasasdlunisinainis
fmemelumsdnunifnisnszduliniineins
gmeme Taewiuiiusuauuuiinsanm
Ujisen édedsluesesiaussiiviegegae
JafunslfiaIaeinanusuduusefuisuiau
ity Jhunsionan 3 wifl 15 St Taedins
nszfulinAnensdililunsfnuni Huasns
AlHlunansnsAneitinuan® 2 Taun1seaniss
gogadaliuazmsiouseiudisuuauaziuns
Fliaealinnasdudmediasn Seiliae
pmsdnzasndnaiile usaenelsfimuiBnanssiu
Thinonsdilsifisusselaq semeivuzes
il ssndsannsnseguliiAnensd
néaiaasldnaifusluiu 15 widt ndauile
aznauaudeussléuna?’
Tumsfnmaeiilfinsldmulstuilim
IR MNMEUBNKilaaNNTIAIaIRTEN
ABLULARTEAUANNEN INMIFNETR WL
Hunuuiassiuanusiianmindetiongluszsi
1unaeiegs (ICC = 0.673-0.934, p < 0.001)
wazANNTENRTIlUNMTIAEIMIE " uasfonui
wuinssiuandianaliiensiasuudas
sefuANEWINNTLULEBUNTIENINIA 'S 22
wam3Fneluaseiinudn detadsuunassau
awdn dndmmsnntuadoiifssduenain

°_ @ a

NMEiinTusEiTE Ay 1ea AN BvAe

=1

manszfulitinensdilefisuiuamein

aaa

Weanasauafizelunsneususe

fonszdu wud LR)iTetrmdInTnIEiu

(%

TiAnmaididndnduaingaiounanssiu
TiAremMssnatneitidsueaia dunonndey

AUNIANEIRUNTIWLDINSEIN MR LY

nafiseNaau® >

manszdulfitineinis
fmemelunsdnmninsegulaslidnimie
“ﬂmnﬁmLf‘faéhﬂLLiaqdqmLﬂus:ﬂznmmuua:
miqﬂﬁummmﬂwaL”‘mul,ﬁamlmgmnﬁmLfTa
sutas SehlviAeenmsasansaaRefinsdng
pandlaunazarsomnslliisenduiiioanas
vilFnmiuzasndaioanasdian dafuan
Ul smoUaUBdsaRenIziuTaadLEe®
miﬁﬂmiﬁﬁﬂmmumimmﬁmunmﬁﬁﬁ%m
vusrunusuasasinimanmideieatlusesi
dunan-ge'® wamsAnsluesoting Tdsunaw
NINANDLNAUYNNLUTEUULIUATALAFINIID
TUUNANNLANANDRITEAUANNE DUT LA
wasnanszuliiinein1sdimienie Seusned
ANaLiEsnsaBslasenie dmsuanaLiiesnse
dBanmaansfnwud Tsunsunisnaaeay
LANHATHIVUTLVULBUATBUANANNTNIUS
BIUINTEAUUUNANALLLLTRTEAANNAN
sohdunsnmedetuaadiiduh Tusunam
MIMARBLINAUATIN UL ULOUATBUFINAILN
Susnilfuiadeefiofivansulflummeassuiia
Ujnsenieysziiuanndluisginanausiu
uathalsimamadneniiiios e fie nsnunil
1HlUsunsunirsmagouianljisevussuy
WOUATBEA lUUTILLRMRBIFUAEY ﬁaﬁjumao
windn szuuUfifing Ansauzuazeramsldou
soaufiuidnenasenanannuudoiauazay
WinensepadlUsunin foduasasiins@ne
dinfndeiladudu q flomvsenadaaaiiiense
gadlisunsn uenanfioinisdmienielunig
Anwniiifunmasaseiunifiesuinnuauiuem
Wiy ansazfimafnenisldanusedusunaa
Tungudngreiifionnisdiindusisludin

149



150

15237 UNIBNITIIINIUAT LAZAITIZANTANEN
FudUu q ANLAN

AnAnsINUsznA
AMZ{ITBTETBUAMLIENUAN. §19I9UAE
wanTlasilean Srin avnow) dmiunuaiuau
M3 wazvsuaugdis o idemnviudil
anusnfiolusnudseluadsiaueniselunded

a

guSaganluléed

N8 198Y

1. Vollestad NK. Measurement of human
muscle fatigue. J Neurosci Methods
1997; 74(2): 219-27.

2. Grandjean E. Fatigue in industry. Br J Ind
Med 1979; 36(3): 175-86.

3. Wadsworth EJ, Allen PH, McNamara RL,
Smith AP. Fatigue and health in a
seafaring population. Occup Med
(Lond) 2008; 58(3): 198-204.

4. Bultmanna U. Kant |, Kaslb SV, Beurskensa
AJ, van den Brandt PA. Fatigue and
psychological distress in the working
population: psychometrics, prevalence,
and correlates. J Psychosom Res 2002;
52(6): 445-52.

5. Lyznicki JM, Doege TC, Davis RM, Williams
MA. Sleepiness, driving, and motor
vehicle crashes. Council on Scientific
Affairs, American Medical Association.
JAMA 1998; 279(23): 1908-13.

6. Lou JS. Physical and mental fatigue in

Parkinson’s disease: epidemiology,

Journal of Public Health Vol.47 No.2 (May-Aug 2017)

pathophysiology and treatment. Drugs
Aging 2009; 26(3): 195-208.

7. Lal SK, Craig A. A critical review of the
psychophysiology of driver fatigue.
Biol Psychol 2001; 55(3): 173-94.

8. Boksem MA, Tops M. Mental fatigue: costs
and benefits. Brain Res Rev 2008;
59(1): 125-39.

9. Hayder Al-Kuraishy SA-w, Ali l.Algareeb.
The effects of vinpocetine on the
psychomotor performances: randomized
clinical trial, single blind random clinical
study. Al-Nahrain University 2012; 15(3):
129-33.

10. Schmidt S, Lee T. Motor control and
learning: a behavioral emphasis. 5™ ed.
United States of America: human
kinematics; 2011.

11. Mercer VS, Hankins CC, Spinks AJ, Tedder
DD. Reliability and validity of a
clinical test of reaction time in older
adults. J Geriatr Phys Ther 2009;
32(3): 103-10.

12. Wetherell A. Cognitive and psychomotor
performance tests and experiment
design in multiple chemical sensitivity.
Environ Health Perspect. 1997; 105
(Suppl2): 495-508.

13. Deary |J, Liewald D, Nissan J. A free,
easy-to-use, computer-based simple and
four-choice reaction time programme:
the Deary-Liewald reaction time task.

Behav Res Methods 2011; 43(1): 258-68.



sasasIsruguAIans Un 47 avuil 2 (W.A.-an. 2560)

14. Baayen H, Milin P. Analyzing reaction
times. Int J Psychol Res 2010; 3(2):
1-27.

15. Miller JO, Low K. Motor processes in
simple, go/no-go, and choice reaction
time tasks: a psychophysiological
analysis. J Exp Psychol Hum Percept
Perform 2001; 27(2): 266-89.

16. Chongaonoy N, Bhuanantanondh P,
Mekhora K, Jalayondeja W, Develop-
ment of an android application for
reaction time test and finger tapping
test. In: Tretriluxana J, Chansirinukor W,
Sinsurin K, Jalayondeja C, Kaewchaaum
W, Phoemsangsuwan P, editors. The
3" international physical therapy
conference; 2016 Dem 14-16; Twin
Tower, Bangkok Thailand. Nakhon
Pathom: Faculty of Physical Therapy,
Mahidol University; 2016. p. 146-58.

17. Sriwatanakul K, Kelvie W, Lasagna L,
Calimlim JF, Weis OF, Mehta G.
Studies with different types of visual
analog scales for measurement of
pain. Clin Pharmacol Ther 1983; 34(2):
234-9.

18. Tseng BY, Gajewski BJ, Kluding PM.
Reliability, responsiveness, and validity
of the visual analog fatigue scale to
measure exertion fatigue in people with
chronic stroke: a preliminary study.

Stroke Res Treat 2010. doi: 10.4061/2010/

19.

20.

21.

22.

23.

24.

25.

412964.

Wolfe F. Fatigue assessments in Rheumatoid
Arthritis; Comparative performance of
visual analog scales and longer fatigue
questionnaires in 7760. J Rheumatol
2004; 10: 1986-902.

Pitcher JB, Miles TS. Influence of muscle
blood flow on fatigue during intermittent
human hand-grip exercise and recovery.
Clin Exp Pharmacol Physiol 1997; 24(7):
471-6.

Kashigar A, Udupa K, Fish J, Chen R.
Neurophysiological assessment of
fatigue in electrical injury patients.
Exp Brain Res 2014; 232(3): 1013-23.

Youngblut JM, Casper GR. Focus on
psychometrics single-item indicators
in nursing research. Res Nurs Health
1993; 16(6): 459-65.

Sabzi AH. The effect of different fatigue
protocols on choice reaction time.
Middle East J Sci Res 2012; 12(8):
1092-6.

Stull GA, Kearney JT. Effects of variable
fatigue levels on reaction-time com-
ponents. J Mot Behav 1978; 10(3):
223-31.

Enoka RM, Duchateau J. Muscle fatigue:
what, why and how it influences
muscle function. J Physiol 2008;

586(Pt1): 11-23.

151



152

Journal of Public Health Vol.47 No.2 (May-Aug 2017)

Validity of An Android Application for Reaction Time Test

Natiyagorn Chongaonoy* Petcharatana Bhuanantanondh*

Abstract

Fatigue is a common experience among
employees whose work involves prolonged
periods of activity. It can lead to decreased
work performance. Reaction time is a psycho-
motor performance parameter, which can
reflect the work performance in human.
Therefore, researchers have developed an
android application for the reaction time test
to be used as a convenient and portable
tool. The objectives of this study were to
determine the construct validity and concurrent
validity of the application in assessing physical
fatigue. Thirty volunteers, aged 20-30 years,
participated in this study. They were asked
to perform the reaction time (both simple
and choice) test and rate their fatigue level
using the visual analog fatigue scale before
and after inducing physical fatigue. The results
showed that the reaction time (both simple

and choice) and visual analog fatigue score
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of the post-induced physical fatigue were
significantly greater than those of the pre-
induced physical fatigue. This finding indicated
the construct validity of the application, that is,
the ability to differentiate between pre- and
postfatigue. Regarding the concurrent validity,
the results showed a positive moderate
relationship between the android application
for reaction time test and visual analog fatigue
scale. The findings also indicated that
the developed android application was an
acceptable tool to assess reaction time and
fatigue among young adults. Further studies
should determine the validity of the application
in assessing mental fatigue and examine
whether the application is applicable in real

life situations and in other age groups.
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