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To evaluate the relationship of functional visual fatigue parameters with the symptoms of asthenopia, and to determine associ­
ation between subjective and the objective indicators of eye fatigue. 404 office workers with and without VDT work were select­
ed for the inclusion in the study. To evaluate visual fatigue was used questionnaire for subjective complaints and measurement 
of main ophtalmological indicators. Psychophysiological studies determine changes in the sensomotoric reactions during the 
working day and the working week; in addition to that, studies of the constancy of clear-unclear vision and the fluctuation of 
the clear and unclear vision periods were performed. Measurements of psychophysiological changes were taken over one week, 
three times per day, for five days in a row. The questionnaire data showed that 88.4% of all employees complained of various 
vision disorders. Our psychophysiological findings showed that during the second half of the working day, when general fatigue 
and asthenopia develops, ophthalmologic indications change: visual sensomotor reaction becomes slower, the duration of the 
periods of unclear vision increases, and the change of the periods of clear and unclear vision becomes faster. Changes in the 
ocular and psychophysiological functions before and at the end of the workday, as determined in our study, provide a good 
objective index of VDT-induced «ocular» and central nervous system fatigue, can be used for intervention research.
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B a ck g ro u n d

Com puters aggressively and inexorably penetrate 
into our daily life and work. The num ber of non-com- 
puterized workplaces is decreasing. C om puters 
ensure faster performance of work tasks, but at the 
same time they also stipulate greater control of the 
work, higher workloads, few decision-making possibil­
ities, more cognitive processing and visual strain, and 
less physical expenditure of energy1J. Literature pre­
sents a variety of health disorders associated with 
com puter work, but the main symptoms are related to 
the vision apparatus2-5 .̂ Various symptoms of visual 
discomforts are recorded more often in VDT operators 
than in office workers doing comparable jobs without 
VDTs. VDT work is recognized as a risk factor for visu­
al fatigue and asthenopia6-9 '. Causal factors for these 
observations are found in the design of the equipment, 
workplace, and the work tasks4 >. Asthenopia is defined 
as a complex of subjective factors5*, whereas visual 
fatigue is reflected by both subjective and objective stud­
ies. Nevertheless, the m echanism s underlying the 
increased fatigue of the vision apparatus have not yet 
been fully investigated, at the same time some very pro­
found and conclusive investigations are done7' 10-12>. 
Considering the physiological impact of the job itself, 
an increase in visual fatigue together with the factors of

the work environment might contribute substantially 
to the increased risk of vision damage. The increased 
central nervous system fatigue can influence working 
capacity of the eye function. There is a need for objec­
tive evaluation of asthenopia and psychophysiological 
aspects of the VDT work. U sing this knowledge, ratio­
nal decisions can be made. Potentially expensive in ter­
ventions, such as health surveillance or workplace 
redesign might not be defensible if decisions are made 
simply on the basis of the reported prevalence of su b ­
jective sym ptom s13).

Although there are many contributions in the sci­
entific literature aimed at the examination of function­
al changes of vision during VDT work, we were trying 
to find a correlation between asthenopia and the 
objective evaluation of the functional state of eyes and 
the central nervous system.

To eliminate the confounding effects of aging, g en ­
der, and characteristics of the work environment, 
groups for the investigation were selected so that they 
were similar, concerning their properties and work ex­
perience. Therefore, the aim of our study was to deter­
mine the relation.of functional visual fatigue on sym p­
tom s of asthenopia, and to evaluate the association 
between subjective and the objective indicators of the 
fatigue.
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M a te r ia ls  and  m ethods

During 1997—2000, 404 office workers from six 
Kaunas city companies with and without VDT work 
were selected for the study. The study investigated 208 
people working with com puters, and 196 office 
employees from the control group. The groups of peo­
ple working with computers, included those who spent 
more than 6 work hours at a computer daily. The con­
trol group included people doing sedentary office work 
(bookkeeping, m anagem ent, and docum entation 
work) characterized by similar levels of psycho-emo­
tional and psychological stress. The study group con­
sisted of 132 (63.5% ) women and 76 (36.5% ) men; 
mean age of that group was 33.8 years, and mean dura­
tion of com puter work — 7.6 years. The control group 
consisted of 137 (69.9% ) women and 59 (30.1% ) 
men; mean age of that group was 35.4 years, and mean 
work experience was 9.8 years. All subjects agreed to 
participate in the study. The investigated persons were 
not restricted in term s of their normal workday activi­
ties and were acting as they usually do when working.

The questionnaire-based inquiry was used to evalu­
ate the subjective complaints of subjects during their 
work tim e, and the sym ptom s of visual fatigue. 
M easurem ents of the ophthalmologic indicators were 
taken on Monday morning, before the work start. This 
time was selected to avoid any biases of ophthalmolog­
ic data due to a visual workload. The ophthalmologic 
study investigated vision acuity, refraction, accommo­
dation (absolute and relative), the nearest point of con­
vergence, the anterior segm ent of the eye, and ocular 
fundus. A part of randomly selected people (54 people 
working with computers, and 56 people from the con­
trol group) underwent tear film stability investigation, 
using tear film break-up time in slit-lamp method.

Psychophysiological studies were applied to deter­
mine changes in the sensom otor reaction to light and 
sound during the working day and the working week; 
in addition, studies of the constancy of clear-unclear 
vision and the fluctuation of the clear and unclear 
vision periods were performed. M easurem ents of psy­
chophysiological changes were taken over one week, 
three tim es per day: before work, in the middle of the 
workday and after work, for five days successively. 
Each person was studied for 15 tim es within a week. 
The studies of sensom otor reactions and the constan­
cy of clear vision were performed using an autom ated 
equipm ent complex PAV-1 (Russia). The mean sen ­
som otor reaction and its deviation during each study 
were calculated on32 samples. The studies of the con­
stancy of clear vision and its periodical changes were

performed for 3 m inutes; mean indicators were calcu­
lated for 1 minute, using specialized vision tests  and 
the data recording equipment.

The statistical analysis was performed on a person­
al com puter with S PSS  software. Values were 
expressed as a mean ±  standard deviation for each 
investigation. Variables between different tim es of 
investigation were compared by the t-test. Differences 
were considered statistically significant at p < 0.05.

R e su lt s

The questionnaire data of people working with 
com puters showed that 88.4 % (357) of all employees 
complained of various vision disorders. The obtained 
findings showed that com puter work mainly influ­
ences the vision analyzer. The subjects indicated
7 symptoms describing eye fatigue and damage.

All the aforementioned symptoms and disorders of 
the visual function indicate to the syndrome of the strain 
or fatigue of the visual analyzer, called asthenopia. The 
stability of asthenopia is characterized by the time, dur­
ing which these symptoms disappear, and the visual 
function is restored. The clarification of symptoms of 
asthenopia and their prevalence in the studied and the 
control groups necessitates the determ ination of 
whether these symptoms appear on a daily basis or are 
relatively rare. According to findings of the performed 
studies, in 43 % of all studied subjects the symptoms 
disappeared after finishing the work with a computer, in 
45 % of them they remained for several hours after 
work, and 12 % of the studied subjects felt the symp­
toms during the following day. Table 1 shows that part of 
the aforementioned symptoms are observed only in peo­
ple working with computers, and are not recorded in 
people of other professions. First of all, these symptoms 
include tearful eyes, soreness of the ocular conjunctiva, 
and flicker in the eyes during work. Although asthenopia 
may be diagnosed in the presence of only one symptom 
of those mentioned in Table 1, in order to make a more 
precise diagnosis of the visual fatigue, a group of 92 
people was selected, where 2 or more subjective com ­
plaints were indicated. Within this group, of 92 people 
who complained of the visual fatigue, 29 (31.5 % ) peo­
ple experienced symptoms of asthenopia on a daily 
basis, 55 (59.8 % ) people experienced symptoms 2 —3 
times per week, and 8 (8.7 % ) people experienced these 
symptoms several times a month.

In the control group, respectively, out of 38 people 
who reported separate sym ptom s of asthenopia, 9 
(23.7 % ) people experienced these sym ptom s several 
tim es a week, and the rest 29 (76 .3% ) people felt
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Table 1

T h e  p reva lence  ( %  and  c a se s ) o f sym p tom s o f a s th e nop ia  am ong  sub je c ts  and  co n tro ls

Symptom
Subjects working with computers, 

%  and cases
Control group, 

%  and cases

Redness o f the eyes 42.3 % (88) 1.5 % (3)

Ocular pain 46.1 % (96) 3.6 % (7)

Tearful eyes 17.3% (36) 0 % (0)

Soreness o f the ocular conjunctiva 12.5% (26) 0 % (0)

Unclear vision 85.6% (178) 10.7% (21)

Flicker in the eyes 18.3 % (38) 0 % (0)

Diplopia 31.7% (66) 3.6 % (7)

these sym ptom s rarely, i.e. several tim es a month. In 
addition to that, people of the control group indicated 
that they experienced only one symptom — unclear 
vision or diplopia. In the group of people who worked 
with com puters in the majority of cases reported 2 - 3 ,  
and som etim es 4 and more symptoms the com bina­
tion of which indicated to asthenopia.

Clinical ophthalmologic investigations of 208 peo­
ple, who worked with com puters showed, that 72.1 % 
(150) of the subjects had different visual disorders. 
The majority of/such cases were myopic changes of 
various degrees. According to the findings of the oph­
thalm ologic exam ination, the degree of myopia 
ranged from 0.5 D to 5.0 D, and in separate cases — 
to 7.0 D. In the control group, 26.5%  (52) of people 
had visual disorders. Table 2 shows the main findings 
of the ophthalmologic examination. Since the mean 
age of the case subjects and the controls are, respec­
tively, 33.8 and 35.4 years, and the age distribution in 
both groups is equal, the findings are presented w ith­
out dividing the subjects into aged groups.

As seen in the findings presented in Table 2, the major 
differences between the two studied groups were found 
in the analysis of the indicators of the extent of relative

accommodation, and the proximal convergence point. 
Statistically reliable differences were also obtained in the 
evaluation of the refraction and the vision acuity without 
any correction. Statistical evaluation of the informative 
value of the findings, and the evaluation of the differences 
between two groups showed that relative accommoda­
tion was the most informative attribute. The second most 
informative attribute was proximal convergence point. 
Thus, these two latter examinations were the main ones 
in the determination of early visual disorders in people 
who worked with computers.

Ophthalmologic studies, including the examination 
of the frontal eye segment and ocular fundus revealed 
the following changes: hyperemia of the conjunctiva was 
detected in 47.1 % (98) of people who worked with 
computers (case subjects), and in 6.6 % (13) of the 
controls; individual cases of slight lens clouding were 
found in 9.6 % (20) of the case subjects, and none — in 
the control group; I — IIo myopic changes in the ocular 
fundus were detected in 37.5 % (78) of the case sub­
jects, and in 13.3 % (26) of the controls; the ocular fun­
dus of 8.7 % ( 18) of the case subjects showed a deep­
ened excavation of the visual nerve, while the percent­
age of such cases in the control group was 3.6 %  (7).

Table 2
O ph ta lm o lo g ica l in ve s t ig a t io n  d a ta

Investigation
VDT workers 

(n = 208) 
mean ± SD

Control group 
(n = 196) 

mean ± SD
P

Vision acuity, OD* 0.62 ± 0.35 0.78 ± 0.34 <0.01
Vision acuity, OS* 0.65 ± 0.29 0.77 ±0.30 <0.01
Rcfraction OD, Diopter 2.34 ± 1.99 3.54 ± 1.36 <0.01
Refraction OS, Diopter 2.17 ± 1.82 3.85 ±1.31 <0.01
Absoliut accomodation OD, Diopter 1.86 ± 1.59 2.26 ±2.21 <0.05
Absoliut accomodation OS, Diopter 1.94 ± 1.91 2.41 ±2.39 <0.05
Relative accomodation OD, Diopter 3.99 ±2.39 7.55 ±2.95 <0.01
Relative accomodation OS, Diopter 4.20 ±2.35 7.15 ±2.91 <0.01
Proximal convergence point, cm 9.96 ± 3.02 8.43 ±2.16 <0.01

*OD — right eye, OS — left eye.
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D uring more deep ophthalmologic examinations, 
54 randomly selected case subjects and 56 controls 
underwent studies of the tear film breaking time. 
Statistically reliable differences were found between 
people working with com puters and the control 
group. Table 3 presents the obtained findings of the 
study that showing significant shortening in the tear 
film breaking time in people working with computers.

In order to evaluate com puter operators’ visual 
fatigue and working capacity, we used samples of the 
speed of sound and visual sensomotor reactions, the 
constancy of clear vision, and the changes in the periods 
of clear and unclear vision. That was useful for the eval­
uation of changes and differences in the working capac­
ity and fatigue in the case subjects and the control 
groups during the working day and the working week.

O ur obtained findings showed that during the sec­
ond half of the working day, on developing the gener­
al fatigue and asthenopia, ophthalmologic indications 
were changing: visual sensom otor reaction was slow- 
ering, the duration of the periods of unclear vision 
increased, and the change of the periods of clear and 
unclear vision became faster.

Sensom otoric reaction in people working with 
com puters was regularly worsening. The percentage 
expression of the changes in these findings is the fol­
lowing: 100% at the beginning of the work when the 
working capacity is the highest, 105.9 ±  3.7 % in the 
middle of the work, when fatigue develops, and 113.3 
±  7.5 % after work. Visual sensom otor reaction in the

T e a r  film  s ta b ility  tim e  ac<

control group changed less — the percentage dynam ­
ics of visual sensom otor reaction in the control group 
was as follows: 101.7 +  1.1 % in the middle of the 
work, and 103.9 +  2.6 % after work, compared to the 
findings obtained in this group before work.

In the study of the constancy of clear and unclear 
vision, frequency of changes of those periods, as well 
as their duration, were evaluated. In people working 
with com puters, the development of visual fatigue 
results in a significant shortening of the period of clear 
vision. If before the work clear vision was 97.1 +  1.5 
% of all time, then in the middle it was 82.1 ±  3.2 %, 
and at the end of the work — 61.9 ±  4.2 %. The study 
of the control group where people’s work was less 
associated with visual strain, showed a significantly 
lesser shortening the clear vision period (Table 4). 
The period of clear vision in the control group changed 
from 99.5 ± 1 .3 %  before work to 94.5 ±  2.6 % in the 
middle of the work, and to 89.1 ±  2.5 % after the 
work. The obtained findings allowed to state, that 
am ong com puter operators, the period of clear vision 
during the working day shortened by 35.1 % , while in 
the control group — only by 10.4 % (p < 0.01).

Sum m ing up the presented findings, it can be s ta t­
ed that the changes in psycho-physiological indica­
tors during the working day show that professional 
com puter operators’ indicators of the central nervous 
system , of the functional changes in the vision an a ­
lyzer, and fatigue are statistically reliably greater. The 
findings of the performed psycho-physiological stud-

Table 3
ling to w o rk  ch a ra c te r is t ic s

Work characteristics Cases
Tear film stability time mean ± SD

PRight eye Left eye
VDT work 54 6,47 ± 0,66 6,39 ± 0,65 <0,01
Control group 56 19,9 ±2,09 20,4 ± 1,96 <0,01

*OD — right eye, OS — left eye.

Table 4

D yn am ic s  o f p sychophys io lo g ica l fu n c t io n s  in  V D T  w o rke rs  and  the co n tro l g roup

Psychophysiological
indicator

VDT workers Control group
P*

Before work Middle After work Before work Middle After work
Visual sensomotor 
reaction, ms 243.5 ±28.6 257.6 ±28.5 275.2 ±31.2 241.5 ±22.1 245.5 ±22.2 250.9 ±22.8 <0.01

Sound sensomotor 
reaction, ms 187.9 ±22.3 193.8 ±21.8 201.8 ± 21.5 178.0 ± 18.9 180.8 ± 19.2 184.6 ± 18.9 <0.01

Constancy o f clear 
vision, % 97.1 ± 1.5 82.1 ±3.2 61.9 ±4.2 99.5 ± 1.3 94.5 ± 2.6 89.1 ±2.5 <0.01

Number of changes of 
clear-unclear vision 
periods, time/min

3.2 ± 1.0 10.9 ±2.3 20.0 ±3.0 2.5 ±0.8 4.4 ±0.9 6.7 ± 1.0 <0.01

*comparable reults after work.
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ies show that com puter work is associated with signif­
icant mental fatigue, as well as the vision analyzers 
fatigue. This results in the decrease in the working 
capacity, the most informative indicators of which are 
shortening of the periods of clear vision, and the elon­
gation of the sound and visual sensom otor reaction.

When analyzing the fatigue of the vision analyzer in 
the com puter operators’ group, a comparative analy­
sis of psycho-physiological indicators was performed; 
it included the comparison of fatigue in people w ith­
out any sym ptom s of asthenopia, and those with more 
than 2 sym ptom s of this disorder. The findings of this 
analysis are presented in Table 5.

Computer operators, who complain of the worsened 
vision, redness of the eyes, eye pain, and diplopia during 
their work time, showed more significant changes in the 
psycho-physiological indicators, objectively reflecting 
fatigue of the vision analyzer. In the group of people with 
symptoms of asthenopia, the differences in the indica­
tors of visual sensomotor reaction, the constancy of 
clear vision, and the changes in the periods of clear and 
unclear vision were statistically reliably greater than in 
people without symptoms of visual fatigue.

The evaluation of the dynamics of psycho-physio- 
logical indicators during the working week showed 
that the greatest differences of these indicators were 
seen during the last working day, i.e. on Friday. This 
shows that on Fridays the working capacity is the low­
est, while fatigue -  the highest. According to the

Re la tio n  betw een a s th e no p ia  and

results of the psycho-physiological studies, the days 
characterized by the highest working capacity, were in 
the middle of the working week. The changes of the 
psycho-physiological indicators during the working 
week, expressed in percent, are presented in Table 6.

D is c u s s io n

Some methodological considerations. The volume of 
the study was limited, basically in order to make explic­
it ophthalmologic examinations and fatigue m easure­
ments. In addition, the size of the control group (non- 
VDT users) was smaller due to continuing computeri­
zation of this type of workplaces. The mean age of the 
case subject (33.8 years) and the control (35.4 years) 
groups was similar. Age-related changes of the visual 
organ in this age group are not expressed. This allows to 
compare the findings of the ophthalmologic study, 
which would not be possible if the age groups were dif­
ferent. Age-related changes in the vision analyzer weak­
en the ability of the pupil to change its configuration, 
which results in the development of farsightedness and 
changes in the accommodation reserves. The literature 
data presents contradictory findings on the evaluation of 
the relationship between asthenopia and age. According 
to some authors, differences in asthenopia reporting do 
not appear to be connected with the age2*. A typical 
VDT patient, who most frequently complains of visual 
fatigue, is a 38 year-old woman who works with a com ­
puter for more than 5 hours per day, and has medium-

Table 5
p sychophys io lo g ica l in d ica to rs

____________________________ m w u H r n

Psychophysiological
indicator

VDT w orkers with asthenopia (n = 92) VDT workers w ithout asthenopia (n = 47)
P*Before work Middle After work Before work Middle After work

Visual sensomotor 
reaction, ms

242.6 ±21.3 263.4 ± 26.8 281.2 ±29.6 244.9 ± 19.6 256.2 ± 18.4 267.5 ± 20.5 <0.01

Sound sensomotor 
reaction, ms

186.1 ±20.1 194.3 ±19.5 205.4 ±21.9 188.7 ± 17.9 192.6 ± 19.4 201.5 ± 18.9 >0.05

Constancy o f clear 
vision, %

96.1 ± 1.1 79.3 ±2.9 57.8 ±3.1 98.2 ± 1.4 85.6 ±2.8 64.2 ±3 .0 <0.01

Number of changes of 
clear-unclear vision 
periods, time/min

3.4 ±0 .9 12.5 ± 1.8 22.1 ±3.6 2.7 ±0 .9 8.9 ± 1.0 17.8 ±2.5 <0.01

*comparable reults after work.

Table 6
D yn am ic s  o f p sychophys io lo g ica l in d ica to rs  d u r in g  a  w e e k *

Indicator Weekday
I II III IV V

Visual sensomotor reaction, ms +26.7 +31.5 +34.1 +31.2 +37.6
Sound sensomotor reaction, ms +13.1 +13.2 + 13.4 +14.4 +14.5
Constancy of clear vision, % -33.5 -34.0 -34.5 -36.2 -37.9

*comparable difference before and after the work, (+) mean increase, (-) — decrease.
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degree myopia13̂ . Meanwhile, other authors state that 
age-related presbiopic changes in the vision analyzer 
caused the increase of the visual fatigue and more 
numerous symptoms of asthenopia14*. In order to avoid 
the ambivalently evaluated age factor that could distort 
the findings, the case and the control groups were 
selected so that their mean age was similar.

The prevalence of eye disturbances, as determined 
by the questionnaire in our study (around 88 % ), was 
greater than that described in other reports3' 13_15*. 
Comparing the results of different surveys can be diffi­
cult due to different work environments and interpre­
tations of the results5). The increased prevalence of 
asthenopia can be explained by workplace characteris­
tics of our sample in our country with poor ergonomic 
construction of the working environment. The begin­
ning of computerization in the workplaces, where 
these studies were performed was very simple: a sim ­
ple office where «paper» work was done using com ­
puters without respect of ergonomic requirements. 
However, similar working conditions in cases of both 
the case and the control groups allowed to evaluate the 
influence of a computer, as an additional elem ent of 
the workplace, on health and working capacity.

Certainly, there exists a difficulty at the medical level 
of defining and m easuring asthenopia, this being iden­
tified as the more or less striking presence of several 
different disturbances such as unclear, blurred vision, 
painful and flickering eyes. Unfortunately, it is com ­
mon, that the term «occupational asthenopia» som e­
tim es is understandable as «eye irritation», «visual 
fatigue», or «disability glare»13*. We used a «medical» 
definition of asthenopia, defining this condition as a 
complex of subjective complaints characterized by 
worsened vision, diplopia, flicker in the eyes, and red­
ness, pain, and soreness of the eyes". In order to define 
the visual fatigue more precisely, when evaluating psy- 
chophysiological functions, and to perform a more pre­
cise determ ination of the relationship between 
asthenopia and visual fatigue, we selected people with 
no less than 2 symptoms of asthenopia. The diagnosis 
of asthenopia in these people was unquestionable.

Objective studies of the visual function show that 
com puter work changes ophthalmologic indicators,
i.e. accommodation, vision acuity, and the proximal 
convergence point. The temporary myopization is one 
of objective ways of the evaluation of the visual fatigue 
2,8,16). Narrowing of the refraction power stipulates 
a more rapid visual fatigue development. People with­
out sym ptom s of asthenopia are significantly less fre­
quently found to have refraction changes37*.

The values of relative accommodation, and their 
changes also have a prognostic value. Narrowed accom ­
modation abilities may influence permanent myopiza­
tion or more pronounced presbiopic changes. 
Ophthalmic examination of workers aims at the diagno­
sis and prognosis of suspected or apparent ophthalmic 
pathologies. These examinations are useful for the 
establishment of job fitness or future visual capacities of 
the worker1'1*. In occupations with VDT work, vision 
screening should be undertaken to provide a pre-injury 
record of vision, in order to evaluate the degree and the 
character of work-related visual im pairm ent18*. 
Preventive periodical screenings of vision are useful for 
decreasing visual fatigue in people when their condi­
tions are provided for inadequately corrected refraction 
disorders or pathological changes in the visual analyzer.

Undoubtedly, computer work stimulates the devel­
opment of the dry eye syndrome. This is confirmed by a 
number of experimental and field studies12,19*. The dry 
eye syndrome is associated with a number of subjective 
com plaints that is the major manifestation of 
asthenopia. Asthenopia is influenced not only by 
changes in refraction, but also by changes in lachrymal 
dynamics. However, it is difficult to evaluate quantita­
tively to what extent asthenopia is conditioned on the 
changes in refraction and in the stability of the tear film. 
According to Nakaishi H and Yamada Y. 19), the odds 
ratio for the development of asthenopia in the presence 
of the dry eye syndrome is 4.61, and in the presence of 
refractive errors — 2.31. According to the findings of this 
study, changes in the stability of the lachrymal film 
greatly influenced the development of asthenopia. 
However, the dry eye syndrome does not have any influ­
ence on changes in refraction during work, the subjec­
tive manifestation of those changes was an unclear 
vision. According to the findings of our study, unclear 
vision complaint was the main symptom of asthenopia.

The quantitative criteria for the evaluation of the visu­
al fatigue are constantly being searched for. They are 
useful for a more precise evaluation of the depth of the 
visual damage at work, the determination of the effect of 
individual factors of the working environment, and for 
the design of an optimal working day reg i­
men7-9’14’16'20*. A num ber of examinations of sight are 
used for the evaluation of visual fatigue, including criti­
cal flicker fusion, near point accommodation, conver­
gence, visual acuity, and tests for the ability to maintain 
concentration9-11’ 16.20,21,27) VDT work is associated 
with the impairment of the visual central nervous sys­
tem function, and not only the vision analyzer. Studies 
of the central nervous system are performed, involving
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the registration of changes in encephalograms, and the 
determination of the visual evoked potential latency 
time. These studies are especially useful for the evalua­
tion of the fatigue of the visual analyzer and the central 
nervous system21’22*. Visual evoked potential latencies 
appear to be a sensitive indicator of the visual fatigue, at 
least transiently, and critical flicker fusion (CFF) 
appears to be a good parameter for estimations of the 
chronic visual fatigue21*. Quantitative evaluation of 
visual fatigue allow to evaluate each worker’s fatigue 
and its dynamics in the course of the day and the week. 
The findings of such studies increase the effectiveness of 
individual fatigue prevention programs, and allows to 
design optimal work schedules. According to the find­
ings of our studies, fatigue of the visual analyzer may be 
evaluated using the tests for the evaluation of the con­
stancy of clear vision, the changes of the periods of 
clear-blurred vision, and the visual sensomotor reac­
tions. These tests are simple and may be performed at 
the workplace.

Some limitations of our work m ust be pointed out. 
A possible solution to this problem would be to intro­
duce in future research the evaluation of various stres­
sors of the work environment, and their influence on 
visual and m ental fatigue of workers. This would allow 
for a more detailed evaluation of the main fatigue- 
forming factors and their combinations. After deter-
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m ining the factors that mostly influence psycho-phys- 
iological changes at work, it would be possible to 
apply maximally effective interventional and preven­
tive m easures. This approach, which has been used in 
the research, seem s to be the most promising.

C o n c lu s io n s

The occurrence of visual fatigue due to VDT work 
was confirmed by ophthalmologic and psycho-physio­
logical measurements, as well as by the reported sub­
jective symptoms of asthenopia. O ur results suggest 
that changes in the ocular and psychophysiological 
functions before and at the end of the workday, as deter­
mined in our study, provide for a good objective index of 
VDT-induced «ocular» and central nervous system 
fatigue. More easily accessible and simple examinations 
may be used for the evaluation of fatigue at the work­
place within the framework of preventive programs of 
interventional studies. However, prior to the employ­
ment of a person to a computer work, ophthalmologic 
examination should be performed in order to detect pos­
sible refractive errors of ophthalmologic pathologies.
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Р ута  Усгинввичене, Видмантас Янушкявичюс 

ИНДИКАТОРЫ СНИЖЕНИЯ ЗРИТЕЛЬНОЙ ФУН1ШИИ 
ПРИ РАБОТЕ С ВИДЕОТЕРМИНАЛАМИ
Каунасский медицинский университет, Каунас, Литва

Оценка связи между функциональными показателями усталости органа зрения и симптомами астенопии произво­
дилась на основе определения связи между субъективными и объективными показателями усталости органа зре­
ния. Когорта обследованных состояла из 404 работников учреждений, как с наличием, так и без наличия необхо­
димости работы на видеотерминалах. Для оценки усталости органа зрения была использована разработанная ан­
кета-опросник, с субъективными показателями и с результатами объективного исследования основных офтальмо­
логических показателей. Психофизиологические исследования включали оценку изменений сенсомоторной реак­
ции в течение рабочего дня и рабочей недели; кроме того изучалось соотношение ясного и не ясного видения. 
Оценка психофизиологических показателей проводилась в течение одной рабочей недели (пять дней с понедель­
ника). Ежедневные замеры включали проведение обследования три раза в день. Результаты анкетного опроса по­
казали, что 88,4 % служащих жаловались на различные расстройства работы органа зрения. Результаты психофи­
зиологических исследований показали, что в течение второй половины рабочего дня, при развитии общей усталос­
ти и астенопии, отмечены офтальмологические изменения: замедляется сенсомоторная реакция, продолжитель­
ность периодов неясного видения становится больше, смена периодов ясного и неясного видения происходит быс­
трее. Изменения офтальмологических функций и психофизиологических показателей в начале и в конце рабочего 
дня показывают достоверные изменения центральной и периферической «глазной» усталости при работе на VDT. 
Полученные результаты могут быть использованы для профилактических «интервенционных» исследований. 
Ключевые слова: эргофтальмология, визуальная усталость, профессиональная астенопия, 
работа за видеотерминалом, офтальмологический дискомфорт, психофизиология
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