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Development and Validation of a Laboratory Instrument for
Measuring Visual Fatigue Variations
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Abstract

Introduction: Visual fatigue could decrease
precision and increase human error, hence
declining productivity. Development of
ergonomic laboratory instruments for dia-
gnosing, evaluating, and monitoring visual
fatigue could help enhance productivity in
different occupations. This study aimed to
develop and validate the laboratory instr-
ument for measuring visual fatigue varia-
tions (VFM-90.1).

Materials & Method: VFM-90.1 was desig-
ned and programmed based on registering
changes in Flicker value. Then a cross
sectional study was done to validate the
instrument and 248 users of video display
terminals (VDT) were enrolled and a visual
fatigue questionnaire of VDT users was
used. For measuring error of the instrument,
an oscilloscope was used as an initial stan-
dard and data were simultaneously gathered
both through questionnaires and the instru-
ment. Subsequently, SPSS (version 11.5)
software was employed to analyze the data,
calculate sensitivity and specificity values
and receiver operating characteristic (ROC)
curve. In this way, the areas of visual fati-
gue were obtained.
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Findings: VFM-90.1 had the resolution of
0.1 Hz and average error of 0.8%. The ma-
ximum changes in flicker value and ques-
tionnaire score (prior to and after inter-
vention) was calculated to be -4.1 (in Hz)
and 5.83 (in 0-10 scale), respectively. Corr-
clation between results of the instrument
and questionnaire was -0.87 and the cutoff
points at -0.5, -2.2, and -3.4 Hz values were
defined as none, low, and moderate visual
fatigue areas, respectively. The values less
than -3.4 Hz were assigned to indicate seve-
re visual fatigue area.

Discussion & Conclusion: VFM-90.1 is the
first instrument that can estimate visual fa-
tigue variations using a biologic index and
scientifically has adequate precision and
authenticity. This instrument could be used
as an initial standard instrument in ergon-
omic laboratories to evaluate and interpret
factors affecting visual fatigue. So, an effe-
ctive measure could be taken to enhance er-
gonomic and occupational health.

Keyword: VFM90.1, visual fatigue, VDT
users, flicker value
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