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Abstract
Environmental exposures of workplace may affect employees'
health including the nervous and psychological systems. Aim of
this study was to determine the effects of occupational factors on
psychological and neurological systems in workplaces. This is
historical cohort study on employees in low and high exposure
groups. The study's tool was flexible interview, questionnaire and
occupational factors measurement. Sick employees were followed
until the end of treatment. Headache was higher in employees
with high level of lighting. The relative risk was 1.45 (1.04-2.02).
Dizziness was significantly more in the working hours in offices.
The risk ratio for dizziness was 2.25 (1.80-2.33). Employees
with high exposure to occupational factors were at higher risk
for headache and dizziness. There is relationship between loss
of concentration and age. The risk ratio was 1.63 (1.13-2.36).
The results of this study indicated that people who exposed to
occupational and environmental pollutants occupational might be
a risk for some psychological and neurological symptoms such
as headache and dizziness and impaired concentration would be
increased by aging.
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Introduction
The environmental factors can affect the human
health especially in the workplaces. There are
noise, light, carbon monoxide, carbon dioxide,
mean temperature. [1] Some factors such as
duration of work, age, gender, and previous
disorders may be risk factors. [1,2]
Some studies showed the effect of occupational
factors on the workers' health such as hearing
and risk of hearing loss [1], occupational heart
and lung diseases [2] but a few studies worked
on the administrations because of low exposures
and less concentrations. Some of occupational
factors could be harmful in lower concentration
so complementary studies were required.
Headache, fatigue, dizziness, nausea, loss of

concentration, loss of memory, stress [3-6],
feel to be under control, job dissatisfaction [7]
are the most important symptoms that could be
affected the ability of doing jobs and tasks in
the workplaces . Each of them could be found
in some disorders and has specials causes. [8,9]
But occupational and environmental factors
is one of the important items in the etiology
because it is changeable [10].
According to the scientific literature, lower
level of noise can influence psychological
and nervous systems [11-13]. The symptoms
were headache, fatigue, nausea, dizziness,
loss of concentration, stress. Because of the
prevention in the workplace, level of noise
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must be measured and assessed. Some studies
investigated etiological effect of noise on these
symptoms. In other researches effects of metals
and chemicals on hearing [14-16] and nervous
system [17,18] were studied. A few studies were
worked on effects of light in the workplace,
this factor could influence on neurological
system [19,20]. The light could be trigger
headaches, nausea and also fatigue. According
to the scientific literature, carbon monoxide had
negative effect on nervous and psychological
system and this factor can cause headache,
fatigue, dizziness, nausea, loss of concentration
and loss of memory. Researchers found that there
is relationship between indoor air pollution and
related illness [21-23] and another studies showed
the causal effects of indoor air pollution in sick
building syndrome [24-26] . Carbon monoxide is
more important in cold season with incomplete
combustion of fuels. Though carbon monoxide
concentrations were lower than standards but
some of studies demonstrated its effects.
Temperature was an important factor because
could change the comfortable workplace to
uncomfortable place which may be caused
mental and physical disorders [19,20].
Some of the occupational and environmental
exposures effects were unknown and researcher
wanted to find them.
Aim of this study was to determine the effects
of occupational factors on psychological and
neurological systems in workplaces.
Method
This is historical cohort study on employees
in low and high exposure groups which was
conducted on employees about psychological
and neurological symptoms in Khorasan
Razavi province, Iran. Study population was
administrative employees of 82 administrations.
Sick employees were followed until the end
of treatment. Study population was calculated
1000 for each group (low and high levels of risk
factors) by simple random sampling method
according to references [1-3] with α=0.05,
power=0.80, P1=22% and P2=12%. Inclusion
criteria were personnel of administrations with
at least 1 years work experience. Exclusion

criteria were any previous history of
psychological and neurological disorders
before entering their present occupation.
Participants were evaluated and observed for
age, gender, and other related diseases.
The study's tool was flexible interview,
questionnaire and occupational factors
measurement. The questionnaire validity and
reliability were investigated by professors’
opinions and also through a pilot study by
employees with a correlation coefficient 85%.
It was standard questionnaire from National
Institute of Occupational Safety and Health
(NIOSH) with related items. [6]
This questionnaire has items regarding
headache, fatigue, nausea, dizziness, memory
loss, loss of concentration, stress, under
control, job dissatisfaction. Questionnaires
also include questions about non occupational
and occupational risk factors for related
disorders. Non occupational risks were age,
gender, body mass index, psychological stress,
and occupational risks were work stress;
physical or mental, exposures to chemical
and physical factors, shift work In this part
author measured the noise (noise dosimeter),
lighting (lux meter), carbon monoxide (
real time- pump sampling), carbon dioxide(
real time- pump sampling) and temperature
(thermometer) of the administrations as risk
factors measurement.
Data were analyzed by frequency Tables, mean,
and t-test were used to compare quantitative
variables such as; noise, lighting, carbon
monoxide, carbon dioxide and temperature
and χ2 for qualitative variables (p<0.05).
Study protocol had been done by taking
the participants’ oral consent according to
ethical consideration. Author told about the
participatory situations and regulations.
Results
In this study, 2000 participants from
administrations with high or low level of
environmental risk factors were participated.
Researcher found the two levels of risk factors
low and high level. These were determined as
age was less than 35 years (low) 35 years and
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more (high), work experience was less than 15
years (low) 15 years and more (high), work with
computer in a day was less than 4 hours (low)
4 hours and more (high), noise was less than
65 dB (low) 65 dB and more (high), lighting
was less than 600 Lux (low) 600 Lux and more
(high), temperature was less than 22.5° C (low)
22.5 and more (high), Carbon monoxide was
less than 5 ppm (low) 5 ppm and more (high),
Carbon dioxide was less than 500 ppm (low)
500 ppm and more (high).
The environmental risk factors were measured
and calculated as the mean of work duration in

high level was 24.87±2.64 years and in low
level was 4.83±4.03, noise in high level was
74.25±3.53 dB and in low level was 55.91±3.44
dB, lighting in high level was 756.66±213.61
and in low level was 361.56±129.48 lux,
carbon monoxide concentration in high level
was 5.92±1.25 PPM and in low level was
3.16±0.40 PPM, carbon dioxide concentration
in high level was 622.22±66.66 PPM and in
low level was 450.0±70.71 PPM, mean of
temperature in high level was 22.87±0.99 °C
and in low level was 17.75±1.38 °C all of them
were significant (p<0.05).

Table 1 The ratio risk of neurological symptoms in high level exposure
High Carbon
Symptoms
High lighting
High noise
monoxide
RR(CI)
Factors
RR(CI)
RR(CI)
Headache
1.00(0.127-7.893)
1.45(1.04-2.02)
1.02(0.05-1.01)
Fatigue
1.45(1.04-2.02)
2.57(0.192-34.47) 1.03(0.04-4.03)
Nausea
2.22(0.192-25.72) 0.857(0.124-5.94) 1.25(0.09-1.07)
Dizziness
0.667(0.084-5.30)
4.66(0.67-32.36)
1.08(0. 8-16.23)

Table 1 shows the relative risk of neurological
symptoms in high level of exposures. (p< 0.05.)
Headaches were higher in administrative
employees with high level of lighting
(p<0.001). The relative risk was 1.45
(1.04-2.02). Fatigue was more in persons
with more duration of work but this one

High Carbon dioxide
RR(CI)

High temperature
RR(CI)

1.33(0.96-0.84)
3.50(0.208-58.77)
0.769(0.57-1.03)
0.667(0.420-1.05)

2.00(0.250-15.99)
1.87(0.30-11.62)
1.22(0.07-1.01)
2.57(0.19-34.47)

was not significant difference (p=1.0).
Headaches were higher but not significant
in administrative employees with high level
of carbon monoxide (p=1.0). Fatigue was
more in persons with more carbon dioxide
concentration but this was not significant
difference (p=0.179).

Table 2 The ratio risk of psychological symptoms in high level exposure
Factors

Symptoms

Loss of memory
Loss of
concentration
Stress

High Noise
RR(CI)

High Lighting
RR(CI)

3.66(0.273-49.28)

1.09(0.920-1.29)

High
Carbon monoxide
RR(CI)
6.00(0.81-44.35)

High Carbon
dioxide
RR(CI)
9.80(0.89-106.84)

High Temperature
RR(CI)
1.09(0.920-1.29)

1.23(0.97-1.55)

0.667(0.30-1.48)

0.50(0.03-6.68)

0.30(0.02-4.06)

1.06(0.94-1.21)

0.167(0.012-2.36)

0.923(0.78-1.08)

0.857(0.124-5.94)

0.583(0.078-4.38)

1.20(0.839-1.716)

Under control

1.50(1.43-6.68)

0.889(0.706-1.12)

0.333(0.05-2.17)

0.340(0.05-2.26)

1.11(0.90-1.36)

Job dissatisfaction

0.50(0.03-6.68)

1.11(0.90-1.36)

0.125(0.01-0.99)

0.33(0.051-2.17)

0.88(0.70-1.12)

Table 3 The ratio risk of neurological, psychological symptoms in high age level, gender of men and work
hours symptoms
Symptoms

Variables

Headache
Fatigue
Nausea
Dizziness
Loss of memory
Loss of
concentration
Stress
Under control
Job dissatisfaction

High age level
RR(CI)

Gender of men
RR(CI)

Work time symptoms
RR(CI)

0.267(0.032-2.24)
2.50(0.34-18.33)
1.12(0.5-6.23)
1.20(0.08-16.23)
1.20(0.08-16.23)

0.615(0.04-8.70)
0.35(0.02-4.65)
1.25(0.2-1.23)
1.21(0.97-1.51)
1.21(0.97-1.51)

1.33(0.165-10.74)
5.62(0.747-42.35)
1.11(0.10-14.20)
2.25(1.80-2. 33)
4.80(0.350-65.75)

1.63(1.13-2.36)

1.18(0.97-1.44)

3.16(0.63-6.13)

0.75(0.11-4.89)
1.50(0.22-10.21)
1.62(0.12-2.35)

1.42(0.952-2.14)
1.60(0.935-2.73)
9.50(0.56-35.24)

1.55(0.244-9.91)
2.14(0.299-15.35)
1.58(0.12-2.23)

81

Neurological symptoms and exposures in employe

Table 2 demonstrates the relative risks of
psychological symptoms in high level of
exposures. (p<0.05.) Regarding the relation
between work experience and stress; the
persons with more work duration had more
stress but it was not significant (p=0.22).
Table 3 shows the relative risks of symptoms
in higher age level, gender of men and work
time symptoms. Loss of concentration was
high in more level of age (p=0.02). Dizziness
was significantly more in working hours in
workplaces (p=0.001). The relative risk for
dizziness was 2.25 (1.80-2.33).
Discussion
According to the results the occupational and
environmental risk factors were measured and
calculated; all of them were significant between
two groups of low and high level of exposures.
Headache was higher in employees with high
level of light. The relative risk was 1.45 and
confidence intervals were 1.04 to 2.02. Effects
of light on triggering the some kind of headaches
have been shown in other studies [25]. Fatigue
was higher in persons with more duration of
work but this one was not significant difference.
Some studies were found that chronic fatigue
syndrome and burn out had more incidences
in older working ages [25]. Many of these
employees were in beginning years of working
There was high headache but not significant in
employees with high level of carbon monoxide
(p=1.0). According to the scientific literatures
carbon monoxide could be affected by nervous
system [24]. In this study concentrations were
not higher than the standards.
Fatigue was more in persons with more carbon
dioxide concentration but this one was not
significant difference. Other studies were
showed the same results for neurological
symptoms [14-18]. In standard levels there
was not fatigue symptom. In this study
the concentrations were moderate in some
situations but ventilation systems and windows
could be delivered pollution to outdoor.
Regarding the relation between work experience
and stress; the persons with more work duration
had more stress but not significant. According

to the scientific literature one kind of work
stress was career development, this kind
of stress was more in older working ages
and defined for new responsibility, stress
of job loss and have not opportunity for job
development [ 3].
Loss of concentration was more in high
level of age. The relative risk was 1.63 with
confidence interval were 1.13 to 2.36. Job
dissatisfaction was more in high level of age
but was not significant. Other studies were
showed the same results for psychological
symptoms [6,10]. Age could be caused many
neurological and psychological symptoms
and signs such as loss of concentration and
memory, those were need to appointment a
neurologist or psychiatric for prevention of
important and main diseases in this situations.
According to the results, person who exposure
to noise had more stress and they thought
that others controlled them [1]. In this study
there was not this problem because noise was
controlled.
Dizziness was significantly more in the
administrations during work. The relative
risk for dizziness was 2.25 with confidence
interval were 1.80 to 1.33. Dizziness was
significantly better in the weekends and off
days, the work place could be affect on this
symptoms. Long time working with computer
could be caused dizziness.[25]
In this study, researcher performed exact
analysis and some data were gathered from
employees’ memory. It seems that other
etiology or complexity of reasons might be
caused these symptoms so must be studied
in researches. Occupational assessment and
measuring of risk factors could be prevented
high exposures and related disorders.
Periodical physical examination of employees
could be helpful for prevention of the related
disorders [27-30]. In some situation filling
the questionnaire may be useful specially
for psychological symptoms [31,32]. But
interviewing should be done for better
understanding of probably health problem.
Unfortunately, the number of personnel who
were able to participate in the study after
82
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considering exclusion criteria was low. It seems
that complementary study can be helpful.
Assessment of other risk factors in relation to
neurological and psychological symptoms and
signs would be necessary.
Based on our study, we propose that job analysis
and determination of occupational risk factors
for employees is necessary.
Conclusion
Occupational and environmental pollutants
occupational might be a risk for some
psychological and neurological symptoms
such as headache and dizziness and impaired
concentration would be increased by aging.
Dizziness might be caused by working with
computers for along times. If they rest some
times between working hours they will not have
dizziness at all. Working with lower lights could
be treated their headaches in working hours
and also some times after that. Light should be
used in proper intensity. Author recommended
recording of history and physical examinations
for employees.
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