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Introduction

Stress is an increasingly frequent of subject
studies and research, because of its implications in
the workplace. Stress is a condition of the body that
allows us to address an obstacle or a problem that
must be solved in a short time so that all the psycho-
logical resources and / or biological organism are set
in motion (neuroendocrine and autonomic mecha-
nisms)(1,2,3,4,5,6,7). Stress does not always equate to a
fatigue condition or conflict, although sometimes it

can be the consequence: you are not necessarily
stressed because you had a hard day's work, it is
whether the work takes on certain characteristics that
cause the body specific maladaptive reactions. Stress
leads to a state of “pressure” that can evolve in two
phases: a defined transitional phase “type temporary
stress” (the body is put in a position to react to an
event to be approached with the utmost care) and one
of “chronic” (stress persists beyond the actual exter-
nal requirements resulting in an imbalance of opera-
tions of the same organism(8,9,10,11,12,13,14).
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ABSTRACT

The authors studied functional stress in subjects video display terminal (VDT) with alterations of the ocular surface. 40
subjects were admitted to the study video display terminal (VDT) (14 males and 26 females, mean age 67+/- 5 yr) with signs and
symptoms of discomfort and/or dry eye (burning, foreign body sensation, dryness and itching), with Schirmer I less than 10 mm, with
Break-up time Test (B.U.T.) lower at 8 seconds according to the Van Bijsterveld 1 criteria. A test “of perceived stress measurement”
(MSP) was performed on all patients to assess the self-perceived stress aspects, “feeling stressed” derived from a widely held tool in
the international arena, the Mesuredu Stress Psychologique( MSP). 40 healthy patients, workers, non-VDU operators as controls
were also enrolled.

The analysis of individual cluster showed a statistically significant difference between the two groups with regards to only the
cluster 1 and 2 (p = 0.03 and p = 0.04, respectively). The correlation analysis showed that there is a positive correlation between the
MSP and the number of shifts. Multivariate analysis that place as out as the main the presence or absence of clinically significant
stress, found that, controlling for age and sex, the number of shifts and the presence of positive Schirmer test are two risk factors for
the development of stress. 

An alteration of the ocular surface in (VDT) can easily trigger the chronic process of stress in the terminal operators video
subjects with higher exposure to at least 2 hours with changes effectively bacterial microbiota of the ocular surface.
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When this alternation of biological mechanisms
stops for any reason, and then the previously activat-
ing mechanisms are not disabled, the body remains
in constant alert despite there being no need, as is
realized the condition of “negative stress”. The
organism cannot stand still at high rpm and begins to
fray resulting in upheaval and profound impairment
of biological operations(15,16). Several studies have
highlighted the link between negative stress condi-
tion (altered, chronic) with deep biological levels
that underlie of many chronic diseases (cardiovascu-
lar, dermatology, diabetes, cancer, immune suppres-
sion)(17,18,19,20). 

And no doubt, that chronic stress, before evolv-
ing to determine overt systemic disease, begins with
a time of increasing physical and mental illness:
headache, pain, fatigue, panic attacks, insomnia,
sense of alarm, poor concentration and decision-
making, repetitive thoughts, irritability. Although
some aspects of stress may be common to anxious
subjects, therefore representing closely related phe-
nomena, although the terms “anxiety” and “stress”
cannot be used interchangeably. In particular, stress
is a condition of the whole organism, while anxiety
may represent one of the possible manifestations of
stress. 

In fact, anxiety involves an emotional involve-
ment exasperated with prevalence of concerns and
fears. This approach allows us to understand how
anxiety disorders, committed with chronic stress,
cannot be differentiated and understood by looking at
them from one angle. 

Stress is not a disease, but it can “reduce effec-
tiveness at work and may result in a bad state of
health”. As already highlighted by time, the quality
of work and quality of life are intimately linked. Dry
eye is a disorder characterized by an alteration of the
tear film caused by insufficient production of tears or
/ and by an altered its(21,22,23) evaporation. 

This condition manifests with symptoms of
ocular discomfort that may cause damage to the ocu-
lar surface and is one of the most common ocular
pathologies with a prevalence ranging from 7% to
34% according to epidemiological studies. The sur-
face of the eyepiece system which is part of the tear
film is a stable system, but it may lose its balance
due to different environmental factors(24,25,26,27,28,29) and
chronic diseases. People with dry eye are character-
ized by a tear film instability with symptoms of
burning, foreign body sensation, eyelid fatigue,
impaired vision, exacerbated by environmental fac-
tors such as air conditioning and exposure to com-

puter monitors. In recent years, some health issues as
“office eye syndrome” characterized by the use of
VDT (Video Display Terminal) have taken on a par-
ticular scientific-health importance. In VDT subjects,
one can observe an alteration of the tear film result-
ing in a possible damage to the ocular surface and
characterized by symptoms of ocular discomfort.
Recent studies have shown that the increase in cer-
tain components of the tear film, these subjects will
cause a reduction in its(8,21) stability. In fact, the elec-
tronic circuits used to create the image produce static
electric and magnetic fields and at low and high fre-
quency electromagnetic fields. The electric and mag-
netic fields and optical radiation produced by VDT,
is virtually the entire electromagnetic spectrum. 

The optical radiation emitted includes ultravio-
let (UV) light of long wavelength, the visible and the
infrared radiation (IR). According to some authors it
seems that static electric fields present in the particu-
lar conditions of low humidity values, generated by
the accumulation of electrical charge caused by elec-
trons striking the screen, are among those that may
cause changes to the ocular surface(30,31,32,33). Based on
this knowledge, the purpose of our study was to eval-
uate the alterations of the ocular surface and the
functional stress in subjects VDT(34,35,36,37).

Materials and methods

40 subjects video display terminal (VDT) (14
males and 26 females, mean age 67+/- 5 yr) with
signs and symptoms of discomfort and/or dry eye
(burning, foreign body sensation, dryness and itch-
ing), with Schirmer I less than 10 mm, with Break-
up time Test (B.U.T.) lower at 8 seconds according
to the Van Bijsterveld 1 criteria. In all patients, the
subjective symptoms and objective signs at the time
of enrollment visit were taken into account. 40
Healthy patients, workers, no-VDT operators were
also enrolled. 

Inclusion criteria
• VDT subjects for at least two years, with

signs and symptoms of ocular discomfort (burning,
foreign body sensation, dryness and itching).

• Subjects with at least three of the four crite-
ria listed above

• No corneal staining with fluorescein
• Absence of ocular surface infections and out-

buildings
• Absence of allergic ocular surface diseases
• Exclusion criteria
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• Previous eye surgery
• Alteration lacrimal
• Medical therapy with systemic or topical

medications that alter the tearing and / or topical
steroids during the four weeks preceding the start of
the study.

Considered clinical parameters
• Test “of perceived stress measurement” 
• Symptoms: foreign body sensation, dryness,

itching and burning (objectives Signs: discomfort
and / or dry eye)

• Physical examination of the anterior segment
performed using slit lamp

• Test of Schirmer I (mm / 5 ‘)
• Test of Schirmer II (mm / 3 ‘)
• The tear film break-up time (BUT, sec)
• Conjunctival swab for aerobic and anaerobic

bacteria research

Test “of perceived stress measurement”
(PSM).

The proposed tests to assess self-perceived
stress aspects, “feeling stressed” was derived from
a widely held tool in the international arena, the
Mesuredu Stress Psychologique (MSP) developed
by researchers at the Ecole de Psychologie,
University Laval Quebec(12,13). It is a 49 item ques-
tionnaire format based on different aspects related
to the perception that the individual has of his state
(cognitive - emotional, physiological, behavioral),
in a very recent time: the aim is therefore to
describe the current state of tension. The content of
the stress indexes in this measure come from the
normal population (in the sense of not sick), and
therefore reflect the variability observed in this
population. The scale of the original building crite-
ria, the characteristics of reliability and construct
validity both predictive and concurrent, have been
described in the book mentioned above(12,13) which
are also described in detail the clinical applications
and test research in Canada and in other countries
including Italy, as well as the procedures followed
for the translation, Italian adaptation and standard-
ization of testing and calibration.

Grid for the “PSM” test evaluation (of per-
ceived stress measure)

The overall score calculation:
They must be added to the scores given by the

subject for each item.
For the four items and scoring reversed: 22,

24, 43, 49 the evaluation should be done by assign-
ing:

4 points if the subject has indicated 1
3 points if the subject has indicated 2
2 points if the subject has indicated 3
1 point if the subject has indicated 4
In case you miss the score for some items, you

should make a correction the score obtained by the
formula: (sum of items completed * 49) / Number
of Items completed. 

Clusters of evaluation:
Clusters I - Loss of control, irritability.
Add up the scores of items: 11, 22, 32, 35, 36,

46 and divide the sum by 6
Clusters II - Feeling psycho physiological
Add up the scores of items: 16, 25, 34, 40 and

divide the sum by 4
Clusters III - Sense of effort and confusion
Add up the scores of items: 33, 37, 41, 42 and

divide the sum by 4
Clusters IV - Depressive Anxiety
Add up the scores of items: 6, 13, 15, 29 and

divide the sum by 4
Clusters V- pains and physical problems
Add up the scores of items: 12, 14, 28 and

divide the sum by 3
Clusters VI - hyperactivity, behavior accelera-

tion
Add up the scores of items: 26, 44, 45 and

divide the sum by 3

Schirmer I test
A strip of 35 mm long absorbent graduated

paper was applied to the outer third of the lower
eyelid and the patient was asked to glance up. After
5 minutes, the strips were removed and it the length
of wet paper was estimated (normal values between
10 and 15 mm)(3,31,32).

Schirmer II test
We administered one drop of anesthetic

(novesina) every three minutes for three times and
we proceed as Schirmer I test. After 3 minutes the
strips were removed, and portion of paper soaked
was estimated (normal >10 mm)(3, 7, 32).

Break-up time Test (B.U.T.)
Small quantity of fluorescein was introduced

into the conjunctiva sac and, by the use of a blue
filter on a slit lamp biomicroscope, was evaluated
the time necessary for the appearance of the first
break or dry spot on pre corneal tear film (normal
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values range 10-15 sec.) (dryspots)(3, 8, 32).

Bacteriological analysis
Testing of conjunctiva swab Hesswas carried

out to search for aerobic and anaerobic bacteria.
Samples from patients were seeded in the appropri-
ate culture medium and incubated in aerobic and
anaerobic atmosphere for the isolation and identifi-
cation of bacteria, with separate counts for aerobic
and anaerobic bacteria. In particular, each anaerobic
bacterial strain, was identified chemically after the
specified patterns from “Anaerobe Laboratory
Manual”, 4th ed., Virginia Polytechnic Institute(1, 10). 

Statistical Analysis
The data of clinical parameters (Fig. 1). The

data was entered into the basic dates twice and have
been checked for completeness and consistency
prior to analysis. The quantitative variables were
described using mean and standard deviation.
Given the normal distribution of data (the Shapiro
test for normal data was used) tests were used.

The difference between the average and the
difference between proportions was evaluated by t-
test and Chi-square, respectively. Correlation analy-
sis was performed between the clinical variables
and stress assessment test (Rho, Spearman correla-
tion). It was also performed a multivariate analysis
and for each variable inserted in the study was cal-
culated: Odds Ratio (OR), 95% Confidence Interval
(CI), p value (two-tailed test, p = 0.05).
Multivariate analysis was performed to assess the
independent effect of each variable out primary
(yes / no stress), controlling for age and sex.

The variables associated with the out as in the
multivariate analysis with a p = 0.2 were included
consecutively in the final model.

Results  

Test “of perceived stress measurement”
(PSM).

40 subjects VDT operator subjects with ocular
discomfort and 40 subjects not video terminals with-
out any symptoms (controls) were consecutively
enrolled. The clinical, demographic and psychologi-
cal profile inherent stress are described in Table 1.

The two groups do not show statistically signif-
icant differences as regards the variables of sex, age,
number of work shifts, and years of work. The quan-
titative analysis of the whole sample showed a score
higher than the MSP normative values 75th percentile
(Figure 1). Moreover, a more detailed analysis for
individual subgroups showed a statistically signifi-
cant difference between the VDT group and controls
for as it regards the MSP score variables and the per-
centage of patients with clinically significant stress
(p = 0.01 and p = 0.05 respectively) (table 1).

The analysis of the individual clusters showed a
statistically significant difference between the two
groups as regards only the clusters 1 and 2 (p = 0.03
and p = 0.04, respectively) (Table 2 and Figure 2).
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Total VDT       Controls 75% percentile 
normative 
values

Figure 1: Evaluation of the MPS in subjects VDT opera-
tors, controls and regulatory values.
Legend: MPS: Test “of perceived stress measurement”, VDT:
video terminal operators. 

Total VDT (operators) Controls P

Number (%) 58 40 (69) 18 (31)

Males / Females % 38/20 (65.5) 26 (65) 12 (66.6) 0.8

Age (mean±DS) 53.4±5.6 53.5±4.9 53.3±7.2 0.8

MSPscore (mean±DS) 105± 25,0 109.6±24.9 96.9±23.8 0.01

N°.patients with-
stress(%) 37 (63.8) 29 (72,5) 9(50) 0.05

cluster 1 (mean±DS) 2.1±0.6 2.4±0.6 1.9±0.5 0.03

cluster 2 (mean±DS) 1.8±0.5 2.1±0.6 1.6±0.4 0.04

cluster 3 (mean±DS) 2.1±0.8 2.0±0.9 1.9±0.7 0.3

cluster 4 (mean±DS) 2.1±0.7 2.0±0.8 1.9±0.6 0.2

cluster 5 (mean±DS) 2.0±0.6 2.1±0.7 1.9±0.5 0.6

cluster 6 (mean±DS) 2.4±0.7 2.5±0.8 2.2±0.6 0.1

N° shift hours of
work(mean±DS) 2.7±0.9 2.6±0.9 2.9±0.8 0.3

Years
work(mean±DS) 22.4±4.6 22.6±4.7 22.1±4.4 0.7

Test Schirmer I (%) 40 (69) 40 (100) 0 <0.00.1

Table 1: Demographic and clinical characteristics in
visual processors subjects and controls.



The correlation analysis showed that there is a
positive correlation between the MSP and the num-
ber of shifts (Table 3 and Figure 3).

Multivariate analysis which laid out as the
main as the presence or absence of clinically signif-
icant stress, found that, controlling for age and sex,
the number of shifts and the presence of positive
Schirmer test are two risk factors for the develop-
ment of stress (OR 2:08, 1:04 to 4:54 95% CI; OR
2.45 95% CI 1.32-4.67, respectively).

Ocular surface
The figures 4 and 5 highlight the average of

tear secretion test values obtained in the two study
groups: VDT operators and controls. The data show
a difference of tear tests considered in our study,
with results following resources respectively VDT
and control: Schirmer I 7.8 mm - 11.5 mm;
Schirmer II 7.1 mm - 10.6 mm; BUT sec 6.7 - 10.5
sec. 

The culture tests have revealed a total of bac-
terial growth in the group VDT 18 (45%) in com-
parison examinations 9 (22.5%) observed in the
control group (Table 4). 

The total number of isolations of aerobic and
anaerobic bacteria found in two study groups are
shown in table 5, where there is a difference of 24
to 16 strains of aerobic and anaerobic isolates from
13 to 7. In some individuals, the simultaneous pres-
ence of aerobic and anaerobic bacteria was
observed.

In table 6 are reported the species of aerobic
and anaerobic seen in VDT compared to the control.

The clinical parameters of the data (figure n. 4
and 5) The Schirmer I, Schirmer II and B.U.T.,
obtained in the two groups taken into account are
expressed as the mean of the samples. Since the
data rather homogeneous, the standard deviation
does not deviated much from the average.
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Val. Cluster Total VDT
(operators)

No VDT
(controls)

Val. thresholds
Regulatory 75th

percentile

MSP score (mean±DS) 105± 25,0 109.6±24.9 96.9±23.8 104.5

cluster 1 (mean±DS) 2.1±0.6 2.1±0.6 1.9±0.5 2.5

cluster 2 (mean±DS) 1.8±0.5 1.9±0.5 1.6±0.4 2

cluster 3 (mean±DS) 2.1±0.8 2.0±0.9 1.9±0.7 2

cluster 4 (mean±DS) 2.1±0.7 2.0±0.8 1.9±0.6 2.25

cluster 5 (mean±DS) 2±0.6 2.1±0.7 1.9±0.5 2

cluster 6 (mean±DS) 2.4±0.7 2.5±0.8 2.2±0.6 3

Table 2: Assessment of the individual clusters compared
with controls and with regulatory values.

VDT

Controls

75% percentile 
normative
values

Figure 2: Comparison of individual clusters of video ter-
minal operators subject, controls and normative values.
Legend: VDT: video terminal operators. 

N°. patients (80)
N°. eye  (160) VDT (40) Control  (40)

N°               % N°.              % N°.             %

Colture tests 27                16.8 18               45.0                    9              22.5

Correlation Rho (di Spearman) p

MPS- sex -0.3 0.03

MPS-number shifts 0.4 0.01

Table 3: Correlation between the MPS and clinical varia-
bles.

Figure 3: Correlation between MPS and numbers work
shifts.

Table 4: Total positivity of cultures obtained for an eye
between VDT operator subjects versus normal subjects.

Microrganisms VDT Control

Aerobic 24 16

Anaerobic 13 7

Total strains 37 23

Table 5: Total number of aerobic and anaerobic isolation
from culture tests (VDT operators versus control).



E ‘was considered appropriate to apply the
student T since it deals with classes of samples
(paired data) sufficiently homogeneous. Statistical
significance of the differences between the “VDT”
group and the “control” group was calculated by
applying the statistical test “Student” P> 0.001. As
regards the amount of bacteria obtained, it was not
possible to apply any statistical test.

Conclusions 

The significant change in tear testing
(Schirmer I, BUT and Schirmer II) obtained in
the 

VDT operators subject has had a close correla-
tion with the functional analysis of stress. As has
been confirmed in previous searches(27,31,33,34,35) a sta-
ble tear film is the result of the balance of a series
of complex functions implemented by the ocular
surface of the system and that its alteration can
affect the evolution by a beneficial stress to chronic
stress. Admitting the possibility that some bio-
pathological components such as the alteration of
the ocular surface may be predisposing factors to a
greater evolution to “chronic stress”.

In fact, an environment suitable for pH, elec-
trolyte concentration, relative humidity and the
presence of the essential nutrient elements is essen-
tial because the ocular surface can perform its main
functions together with an integration of the normal
bacterial flora that exerts a direct action and an
indirect defense of the same ocular surface with
well-being and comfort of the terminal video work-
er. The physical barrier function and immunologic
by the epithelium of the eye surface is ensured by
the tight junction epithelial cell that precisely deter-
mines the barrier effect versus pathogenic bacteria.
E ‘was shown by some studies(1,8,28,36) that if the
ismolarity lacrimal increases chronically can deter-
mine the damage to the epithelial cells of the ocular
surface with consequent instability of sight (visual
acuity) of the same subject.

In light of these our first results, we can draw
some general considerations, definitely an alter-
ation of the ocular surface in patients VDT opera-
tors can easily trigger the process of chronic stress
in individuals VDT operators with greater exposure
to at least 2 hours. Consequently, the bacteriologi-
cal of the microbiota changes effectively greatly
increases the risk of infection of the eye surface as
it is less the biological barrier effect of the tear film.
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