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Abstract

Objective: This study aims to investigate pain characteristics and pain-related factors and their effects on work-life among
university employees using data from the Qualities Online Survey in Istanbul, Turkey in 2015. Methods: In a cross-
sectional research design, the study sample consisted of a total of 122 participants. The questionnaire was responded to by
academic and administrative employees. Pain characteristics, individual and work-related factors and effect of pain on
work-life were analyzed using descriptive statistics and logistic regression. Results: More than 80% of participants
experienced pain while working, 75.5% of them suffered from pain more than 6 months. In logistic regression, headaches
were more common in employees who experience insomnia. The risk of neck pain was about twenty-three-fold for those
experiencing ergonomic problems in the workplace in comparison to those who did not experience ergonomic problems.
Employees who had ergonomic problems had about a 15 times greater likelihood of back pain and those who experienced
stress in the workplace had a 6 times greater likelihood of back pain. The odds ratio indicates that workers who had a
headache, neck pain or back pain had a greater possibility of having a lack of concentration. Lack of concentration and the
reduction of work efficiency were respectively likely to occur due to neck pain. Conclusions: The significant relations
underscore that several preventive interventions in the work environment may be useful to modify both individual and
work-related risk factors to prevent a headache, neck and back pain and their negative effect on work life..
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1. Introduction

In the last five decades, some transformations have
occurred in the work environment and with the
development of computer-based technologies; the number
of desk-based occupations has increased [1]. Risk factors
due to the work environment may lead employees to
experience acute or chronic pain and be detrimental to their
work life. Environmental factors (noise, air, light etc.),
physical factors (body posture, sitting or standing up for a
long time, building features, etc.) and psychological factors
(work-related stress, workload, insufficient break times,
insomnia) are predictors of any kind of pain [2]. Poor
ergonomics, as well as insufficient building features such
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as air and light, are associated with pain in the work
environment. Studies emphasize the importance of the
control of pain and related risk factors in the work
environment among university employees. Organizational
factors such as problems in work atmosphere increased
work pressure and insufficient job opportunities are
generally related to musculoskeletal discomfort. Naturally,
individuals try to relieve their aches while fulfilling
responsibilities in the work environment. Regardless,
studies carried out to date found that the employees still
experience pain and

Musculoskeletal problems such as upper and low back
pain, neck pain and related factors among university staff
[3-5].

Therefore, support mechanisms should be established for
employees apart from individual coping methods to prevent
pain and related problems that may occur in the work
environment.

In many epidemiologic studies, researchers have
discovered the association between working in an office
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environment with musculoskeletal symptoms in developed
countries. However, there is still a need for in-depth and
qualified studies about pain and work environment
adjustments and the development of support mechanisms to
improve individual coping strategies with pain among
university employees in Turkey. In order to determine the
most effective strategies for pain management in the work
environment, the first step should be the identifying pain
characteristics and related factors as well as their effect on
an individual’s work life. This study is important to prevent
the occurrence of pain among university employees. Thus,
we carried out this prospective study among university
staff. The aims of this first study are to a) determine pain
characteristics and related individual and work-related
factors b) the effect of pain on work life.

2. Materials and methods
Design and sample

In a cross-sectional research design, the study was
conducted at Kog¢ University in Istanbul, Turkey, between
April 30 — July 30, 2015, among university employees to
evaluate pain types, work-related and individual factors as
predictors, situations caused by pain and interventions
performed to relieve pain. The data was collected through
the Qualtrics Online Survey System in Turkey. The online
survey form was prepared by the researchers following a
literature review. It involved age, gender, and questions
related to pain. Participation in the survey was encouraged
through announcements in the daily event calendar of the
university during a 3 month period. Surveys were
completed on the Qualtrics Online Survey site by the
participants. The survey included 13 questions. The
population consisted of all administrative and faculty staff
at the university (N=5500). The research sample consists of
a total of 122 participants. Sample selection criteria were:
1) working as a full-time employee (academic or
administrative), 2) be literate in Turkish and 3) voluntary
participation in the study.

This study was approved by the Ko¢ University
Institutional Research Ethics Board (No:
2015.006.IRB2.004, Date: 27.01.2015) and is consistent
with the principles outlined in the Declaration of Helsinki.
The participants were informed and written permissions
were obtained that they participated in the research via the
online system. A button was placed for the participants in
Qualtrics Online Survey about whether they want to
participate or not prior to prior to the start of the survey
questions.

Measures and analytic strategy

The Qualitrics Online Survey was structured by the
researchers and required participants’ permission to
participate. The study was announced in the daily event
calendar of the university sent by e-mail. The participants
accessed the online survey through the announcement with
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an e-mail whenever they want to. In addition, each
department’s secretary also e-mailed the survey link to all
their staff. In the first page of the survey, the survey's
purpose was explained to the participants. At the second
page, the participants entered their consent to participate to
this study. If they selected the button to give consent to
voluntarily to participate the survey, they were able to
continue to questionnaire.

Instruments for the Qualitrics Online Survey were
developed by researchers based on a literature review. The
final survey contained 13 questions (including age, type of
staff, pain characteristics, and work-related and individual
factors of pain and impact of pain on work life). In the
study, we analyzed pain characteristics, work-related and
individual factors of pain, and the conditions caused by
pain.

Statistical analysis

Survey data were analyzed by means of SPSS (Statistical
Package for Social Sciences) 22.0 software. Descriptive
statistics were done for the type of employee, age and pain
characteristics. Predicted work-related and individual
factors of pain and conditions caused by pain were
calculated using logistic regression. Univariate and
multivariate analyses were performed to identify risk
factors. The finding was evaluated with a confidence
interval of 95% at a significance level of 5% and the odds
ratio (OR) was calculated. The independent variables
associated with each type of pain were subjected to
multiple regression analysis to determine effects of the
independent variables on dependent variables (a headache,
neck and back pain). Individual factors that influenced for
three types of pain were stress in private life, insomnia,
insufficient rest periods, psychological and chronic
diseases. These factors were adjusted to logistic regression.
Potential work-related factors as a predictor of headache
(air, lighting, temperature, odors, ergonomic problems,
transportation, stress in workplace, insufficient breaks,
inadequate drinking water and workload), neck pain and
back pain (air, temperature, ergonomic problems,
transportation, stress in workplace, often sitting for a
prolonged time, insufficient breaks and workload) were
assessed using logistic regression. It is plausible that work-
related and individual factors’ variables were found to be
independently associated with all types of pain.

3. Results
Sample characteristics

There were 122 participants (49 academic workers and 73
administrative workers). The mean age was 34.6. More
than 80% experienced pain while working and 75.5% of
them suffered from pain more than 6 months. About 72%
of participants experienced pain intermittently, and the
mean pain score was 5.62 (min 1, max 10) (Table 1). 62%
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of employees experienced back pain. 59% and 45% of
them had neck pain and headache, respectively.

Table no 1: Pain characteristics of employees (n=122)

22.60, 95% CI 7.28-70.18). Workers who had ergonomic
problems had an about 15 times greater likelihood of
experiencing back pain (OR= 14.46, 95% CI 4.94- 42.34)
and who experienced stress in the workplace had a 6 times
greater likelihood of experiencing back pain (OR= 5.85,
95% CI 1.46- 23.37). The temperature was a predicted
factor only slightly for both neck (OR=0.25, 95% CI 0.07-
0.94) and back pain (OR=0.14, 95% CI 0.04-0.57) (Table
3).

Table no 3: Work-related predictors of pain in logistic
regression, by type of pain

Variables Classification | Total %
Suffering from Yes 102 | 83.6
pain while working
No 20 16.3
Most common .
types of pain Back pain (yes) 63 62
Neck pain (yes) 60 59
Headache (yes) 46 45
The duration of the | _ ¢ \onpg | 25 | 245
pain
>6 months 77 75.5
The p rev'al: nee of Persistent 29 28.5
pain
Intermittent 73 71.5
Mean Min Max
Age 34.9 25 53
Pain score 5.62 1 10

*n=102 among those who experience pain while working

Individual factors predicting pain

When analyzed by pain, in logistic regression (Table 2),
insomnia was the predictor of a headache and it was a

leading factor 4.41 times for a headache. Neck and back
pain was predicted by insufficient rest. Workers who had

Headache
Variables B SE Wald P OR (95% CI)
Air 194 | 071 | 753 | 0.012 | 6.96 | 1.74-27.29
Neck Pain
Temperature | -1.38 | 0.67 | 422 | 0.041 | 0.25 | 0.07-0.94
Ergonomic 153 15 | 558 | 29.08 | 0.001 | 22.60 | 7.28-70.18
problems
Back Pain
Temperature | -1.93 | 0.70 | 7.66 | 0.012 | 0.14 | 0.04-0.57
Ergonomic | ¢ | 55 | 2375 | 0.000 | 1446 | 4.94-42.34
problems
Stress in 177 | 071 | 625 | 0.010 | 5.85 | 1.46-23.37
workplace

insufficient rest had a 4.48 and 4.71 times greater
likelihood of respectively, neck and back pain.

Table no 2: Individual predictors of pain in logistic
regression, by type of pain

Note: OR, odds ratio; CI, confidence interval.
Effect of pain on work life

The odds ratio indicates that workers who suffered
headaches had 5 times more possibility of

Headache having lack of concentration (OR = 5.04, 95%
Variables B SE Wald p OR | (95% cI) | Cl 1.68-15.15) than who did not have
headaches. Changes in the emotional state were
Sleeplessness | 1.42 0.49 8.3'1 0.001 | 4.14 | 1.58-18.87 | .pout 4 times more likely to occur as a result of
Neck Pain a headache (OR = 3.82, 95% CI 1.22-11.90).

Insufficient |y 56 1 950 | 892 | ®%0 | 448 | 167-12.00 | (Table4). _
rest 0 Lack of concentration (OR = 5.72, 95% CI
Back Pain 1.88-17.41) and the reduction of work
Insufficient 155 052 3.87 0.00 471 | 1.70-13.08 efﬁmen_cy (OR = 3.2_6, 95% CI 1.11-9.56) was
rest 0 respectively 5 and 3 times likely to occur due to

Note: OR, odds ratio; CI, confidence interval. neck pain.

Work-related factors predicting pain

Analyses of the association between a headache and work-
related factors, revealed that a headache was significantly
associated with quality of air (dry air or hot stufty air) (OR
= 6.96, 95% CI 1.74-27.29) (Table 3). The risk of neck
pain is about twenty-three-fold for those experiencing
ergonomic problems in the workplace in comparison to
those who did not experience ergonomic problems (OR =
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Back pain led to 13 times greater insufficient or restricted
physical activity (OR = 13.37, 95% CI 3.20- 55.86) than
others who did not experience back pain. The odds ratio
indicates that workers who had back pain had an 11 times
more possibility of having lack of concentration (OR =
11.07, 95% CI 2.86 -42.86) as a headache and neck pain.
Back pain is more than twice (11 vs 5) as likely to cause
lack of concentration as a headache and neck pain. (Table
4).
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Table no 4: Impact of pain on a work life, by type of pain

were consistent with previous researchers [11, 13,20]
showing that employees who have difficulty to take a break

Headache from work are more predisposed to
Variables B SE Wald P OR (95% CI) experiencing neck and back pain. The risk
Lack of factors like lack of breaks and heavy work-load
concentration | 102 | 056 | 829 | 0.000 | 504 | 1.68-15.15 | cause work-related musculoskeletal disorders
Alteration in the among employees. This indicates that increased
psychological | 134 | 0.58 | 533 | 0.020 | 3.82 | 1.22-11.90 | duration of work and the possibility of upper
state and low extremity activity during leisure times
Neck Pain fail due to taking insufficient breaks.
Lack of Therefore, work exposures for a long time may
concentration 1.74 1 0.57 9.44 1 0.001 | 572 | 1.88-17.41 cause persistent neck and back muscle disorder.
The reduction In order to protect users from the adverse
of work 1.18 | 0.55 | 4.61 |0.033 | 326 | 1.11-9.56 | effects, having short breaks, reducing daily
efficiency exposure and doing relaxation exercises at
Back Pain work are suggested to minimize the chance of

Tack of getting jgb-related musculoskeletal dlsorQers.
concentration 240 | 0.69 | 12.12 | 0.000 | 11.07 | 2.86 -42.86 | Air ql_lahty fact_ors_such as hot s'Fuffy air and
Restrictod dry air were mg_nl_ﬁcantly assoc1a‘Fed Wl'[h. a
physical activity 259 | 073 | 12.64 | 0.001 | 13.37 | 3.20-55.86 | headache in participants and consistent with

Note: OR, odds ratio; CI, confidence interval.
4. Discussion

This study examines the most common types of pain of
employees at a private university in Istanbul, individual
and work-related factors of pain and its impact on work
life. The prevalence of a headache, neck and back pain was
higher among employees and these findings are consistent
with previous studies on pain in this population [6-8].

This study indicated that individual and work-related
factors and conditions are both related to three types of
pain. There are different studies which focus on individual
and work-related factors of pain. Although variables were
different in these studies due to differences in populations
and the time period, generally both individual and work-
related factors were associated with pain. Overall, the
response rate could be considered low.

We found a significant relationship between risk factors
and the occurrence of a headache, neck and back pain.
Insomnia was significantly associated with a headache in
this study and consistent with previous research. Studies
found that pain is associated with sleep problems [9-14]. It
is an expected result that individuals will be likely to have
a headache when they experience sleep problems.

In this study insufficient rest was found as the leading
factor for neck and back pain. Previous research indicates
that there is a relation between self-reported duration of
computer and mouse usage at work and neck-shoulder
symptoms [15]. In addition, the study showed that self-
reported long-duration computer usage could be associated
with acute symptoms [16]. However, we didn’t measure
the duration of employee’s computer time due to questions
of self-reporting reliability. The studies reported the
significant relation between insufficient physical activity
during leisure time or working in the same posture for a
prolonged time with pain symptoms [17-19]. Our findings
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previous studies [6, 21]. Brauer et al. (2006)
[22] found that the mucous membrane symptoms were
associated with the stuffy and dry air in the physical
environment. Hence, the employee may have ventilation
difficulty due to mucous membrane symptoms and
experience headache because of the increased level of COs.
The air temperature was a significant predictor of neck and
back pain in this study. This finding is consistent with the
previous studies and they indicate a significant association
between temperature discomfort and neck pain [6, 23].
Generally, muscle and joint pain are seen as seasons pass
and instantaneous temperature changes cause pain, cramps,
and spasms in the muscle. As a result of temperature
fluctuations, employees experience limit movement due to
pain. Rapid temperature changes reduce blood flow to the
muscle and cause pain and limit movement. Similarly, the
cold exposure lowers the temperature of the skin and
muscle and can cause muscular aches.

In this study, it was found that ergonomic factors were
leading factors in both neck and back pain. Ergonomic
factors are known to be related to musculoskeletal system
symptoms. Our findings were similar to other studies that
emphasized those ergonomic factors such as awkward back
posture, rotating and bending and repetitive movements
were associated with back pain [7, 24, 25]. Sedentary work
lifestyle and sitting down for lengthy periods also generate
potential risks for musculoskeletal health problems. This
can be explained as the contraction of the cervical and back
muscles may increase the pressure on the posterior part of
the vertebral bodies, intervertebral discs and the vertebral
joints. As a result, nerves are prone to be compressed
resulting in neck and back pain due to decreased
intervertebral foramen. The adverse events are avoidable
with the sit-stand or activity-permissive workstations and
these strategies may prevent musculoskeletal morbidity
caused by sitting for a prolonged time and insufficient
breaks.
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Another work-related factor is job stress. It was a leading
factor in back pain. These findings are consistent with
findings that emphasized stress in work environment and
they were associated with upper extremity disorders [26,
27]. The results underline that the continuous exposure to
stress causes activation of adrenal catecholamines and
proinflammatory cytokines at the muscle nociceptor level.
Therefore, the employees become more prone to muscle
pain contributed by stressful stimulation.

The quality of air is found as a predicted factor in this
study. Increased CO, level due to insufficient ventilation
may lead to decrease in cognitive performances including
concentration disorders due to having a headache [28, 29].
A headache causes lack of concentration, leading to stress.
This can be also explained as the tight muscles can cause a
reduction in blood flow to the brain, which can lead to lack
of concentration. This result highlights the importance of
the cognitive rest for office employees to continue daily
activities that require mental concentration during the
workday.

In this study, the headache was a contributing factor that
altered psychological state as expected. It is pointed out
that depression and anxiety are often accompanied by both
a headache and sleep problems [30-32]. Another study
observed that the high anxiety score was significantly
related to a headache [33]. A headache may trigger a
cascade of changes in psychological processes such as
changes in perception, attention, mood, motivation,
learning, and memory.

Neck and back pain contributed to lack of concentration in
the study. Similarly, we found that insufficient rest and
physical activity during work are predictors of neck and
back pain. The finding of studies on work psychology
shows that enhanced concentration on one’s tasks leads to
better performance [34, 35] and limited relaxation during
the work day has negative effects on mental functioning
and well-being [36]. Poor physical activity or sitting for
long periods have been found to decrease cognitive skills
[37]. Other studies have found that employee’s cognitive
function increase during standing and they tend to achieve
decision-making tasks more effectively. Standing may
improve muscle strength and be physically fit enhances
activity in the regions of the brain associated with cognitive
performance, psychomotor reaction time and physiological
arousal [38, 39]. While previous studies found the positive
effect of sit-stand workstations, a recent RCT study
reported that there was no change in productivity and
cognitive function in office workers with these strategies
[1]. Overall, the consistent studies with this study underline
that office employee’s experience difficulty concentrating
on work while experiencing neck and back pain. Thus, pain
experienced in the work environment will likely have a
negative impact on employees’ ability to work effectively.
The tightness of neck and back muscles cause nerve
irritation and pain.

We found that university employees experienced the
reduction of work efficiency while they experienced neck
pain. It was a foregone conclusion that work efficiency
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may be reduced by lack of concentration due to neck pain.
The results underline the importance of taking frequent
breaks during intensive work. Furthermore, the
management of pain in work environment is crucial to
prevent poor work performance among university
employees.

Restricted physical activity was greatly related with back
pain in the study consistent with previous studies [40-42].
Obviously, employees experience back pain due to reduced
ROM of the cervical and thoracic spine and daily activity,
so that they consume less energy and gain more fat than
muscle as a vicious circle.

Limitations

The study contains several limitations. The study bears
certain limitedness since it covers only a single private
university. The second limitation is that employees were
included in the present study if they reported pain in the
work environment. The number of participants in that study
was relatively small (n=122). The variables of the air and
temperature were self-reported so that there is a possibility
of bias. For this reason, we could not present the certain
relation between work-related factors and pain and its’
effect on work life. Authors recommended further studies
to investigate the pain among university employees to find
different factors associated with pain and feasible relief
methods in the work environment.

Conclusion

In this study presence, and related factors of pain and its’
effect on work-life among university employees in Turkey
were discussed. 84% of employees experienced a
headache, neck or back pain during their work and 75.5%
of them suffered from pain more than 6 months.

Individual and work-related risk factors were associated
with a headache, neck and back pain. These relations
emphasize that several preventive interventions such as
education-based health services can be considered as
modifiable for both individual and work-related risk factors
to prevent pain. These methods reduce the prevalence of
multi-system pain and provide work environment
adjustments. Additionally, this study indicates that work or
other exposures that contains long periods of uninterrupted
muscle activity can be minimized to reduce the risk of pain.
It is important that to determine predisposing factors will
be beneficial for the primary and secondary protection of
employees' in pain. Further researchers should study the
effect of different preventive interventions to reduce
individual and work-related factors of pain in office
employees.

Conflicts of interests

No potential conflict of interest was reported by the
authors.

114



Ayda Kebapci and Yalcin, IJNR, Vol 4 (2), 110-116, 2018

References

(1]

(2]

(3]

[4]

(5]

[6]

[7]

(8]

(9]
[10]

[11]

[12]

[13]

© 2018 IJNR |Published by Innovational Publishers

Russell BA, Summers MJ, Tranent PJ, Palmer MA,
Cooley PD, Pedersen SJ. A randomised control trial
of the cognitive effects of working in a seated as
opposed to a standing position in office workers.
Ergonomics. 2015:1-8.

Korhonen T, Ketola R, Toivonen R, Luukkonen R,
Hakkanen M, Viikari-Juntura E. Work related and
individual predictors for incident neck pain among
office employees working with video display units.
Occupational and environmental medicine. 2003 Jul
1; 60(7):475-82.

Karwan MK, Azuhairi AA, Hayati KS. Predictors of
upper limb disorders among a public university
worker in Malaysia. International Journal of Public
Health and Clinical Sciences. 2015 Jun 24; 2(3):133-
50.

Sritipsukho P, Siripakarn Y. Prevalence and risk
factors of low back pain among the university staff. J
Med Assoc Thai. 2010; 93(suppl 7):S142-8.

Munabi IG, Buwembo W, Kitara DL, Ochieng J,
Mwaka ES. Musculoskeletal disorder risk factors
among nursing professionals in low resource settings:
a cross-sectional study in Uganda. BMC nursing.
2014 Dec; 13(1):7.

Cagnie B, Danneels L, Van Tiggelen D, De Loose V,
Cambier D. Individual and work related risk factors
for neck pain among office workers: a cross sectional
study. European Spine Journal. 2007 May 1;
16(5):679-86.

Chiu TT, Ku WY, Lee MH, Sum WK, Wan MP,
Wong CY, Yuen CK. A study on the prevalence of
and risk factors for neck pain among university
academic staff in Hong Kong. Journal of occupational
rehabilitation. 2002 Jun 1; 12(2):77-91.

Robertson M, Amick III BC, DeRango K, Rooney T,
Bazzani L, Harrist R, Moore A. The effects of an
office ergonomics training and chair intervention on
worker knowledge, behavior and musculoskeletal
risk. Applied ergonomics. 2009 Jan 1; 40(1):124-35.
Alberti A. Headache and sleep. Sleep medicine
reviews. 2006;10(6):431-7.

Engstrom M, Hagen K, Bjerk MH, Stovner LJ, Sand
T. Sleep quality and arousal in migraine and
tension-type headache: the headache-sleep study.
Acta Neurologica Scandinavica. 2014 Apr 1;
129(s198):47-54.

Hagen EM, Svensen E, Eriksen HR, lhlebek CM,
Ursin H. Comorbid subjective health complaints in
low back pain. Spine. 2006 Jun 1;31(13):1491-5.
Rains JC, Poceta JS. Sleep-related headaches.
Neurologic clinics. 2012; 30(4):1285-98.
Tschudi-Madsen H, Kjeldsberg M, Natvig B,
Ihleback C, Dalen I, Kamaleri Y, Straand J,
Bruusgaard D. A strong association between non-
musculoskeletal symptoms and musculoskeletal pain
symptoms: results from a population study. BMC

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

musculoskeletal disorders. 2011 Dec; 12(1):285.
Uhlig BL, Engstrom M, @degard SS, Hagen KK,
Sand T. Headache and insomnia in population-based
epidemiological studies. Cephalalgia. 2014 Sep;
34(10):745-51.

Oke KI, Adeyekun A. Patterns of work-related
musculoskeletal disorders among sonographers in
selected health facilities in Nigeria. Journal of
Applied Medical Sciences. 2013; 2(4):67-76.
Huysmans MA, IImker S, Blatter BM, Knol DL, van
Mechelen W, Bongers PM, van der Beek AJ. The
relative contribution of work exposure, leisure time
exposure, and individual characteristics in the onset
of arm-wrist-hand and neck—shoulder symptoms
among office workers. International archives of
occupational and environmental health. 2012 Aug 1;
85(6):651-66.

Andersen JH, Thomsen JF, Overgaard E, Lassen CF,
Brandt LP, Vilstrup I, Kryger AI, Mikkelsen S.
Computer use and carpal tunnel syndrome: a 1-year
follow-up study. Jama. 2003 Jun 11; 289(22):2963-9.
De Loose V, Burnotte F, Cagnie B, Stevens V, Van
Tiggelen D. Prevalence and risk factors of neck pain
in military office workers. Military medicine. 2008
May 1; 173(5):474-9.

Lassen CF, Mikkelsen S, Kryger Al Brandt L,
Overgaard E, Thomsen JF, Vilstrup I, Andersen JH.
Elbow and wrist/hand symptoms among 6,943
computer operators: A 1-year follow-up study (the
NUDATA study). American journal of industrial
medicine. 2004 Nov 1; 46(5):521-33.

Hanvold TN, Warsted M, Veiersted KB. Long
periods with uninterrupted muscle activity related to
neck and shoulder pain. Work. 2012 Jan 1;
41(Supplement 1):2535-8.

Abdel-Hamid MA, Hakim SA, Elokda EE, Mostafa
NS. Prevalence and risk factors of sick building
syndrome among office workers. The Journal of the
Egyptian Public Health Association. 2013 Aug 1;
88(2):109-14.

Brauer C, Kolstad H, Orbak P, Mikkelsen S. No
consistent risk factor pattern for symptoms related to
the sick building syndrome: a prospective population
based study. International archives of occupational
and environmental health. 2006 Jun 1; 79(6):453-64.
Rocha LE, Glina DM, de Fatima MARINHO M,
Nakasato D. Risk factors for musculoskeletal
symptoms among call center operators of a bank in
Sao Paulo, Brazil. Industrial health. 2005; 43(4):637-
46.

Vandergrift JL, Gold JE, Hanlon A, Punnett L.
Physical and psychosocial ergonomic risk factors for
low back pain in automobile manufacturing workers.
Occup Environ Med. 2012 Jan 1; 69(1):29-34.

Habibi E, Pourabdian S, Atabaki AK, Hoseini M.
Evaluation of work-related psychosocial and
ergonomics factors in relation to low back discomfort
in emergency unit nurses. International journal of

115



[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

© 2018 IJNR |Published by Innovational Publishers

Ayda Kebapci and Yalcin, IJNR, Vol 4 (2), 110-116, 2018

preventive medicine. 2012 Aug; 3(8):564.

Cho CY, Hwang YS, Cherng RJ. Musculoskeletal
symptoms and associated risk factors among office
workers with high workload computer use. Journal of
Manipulative & Physiological Therapeutics. 2012
Sep 1; 35(7):534-40.

Haufler AJ, Feuerstein M, Huang GD. Job stress,
upper extremity pain and functional limitations in
symptomatic computer users. American journal of
industrial medicine. 2000 Nov 1; 38(5):507-15.
Daisey JM, Angell WJ, Apte MG. Indoor air quality,
ventilation and health symptoms in schools: an
analysis of existing information. Indoor air. 2003 Mar
1; 13(1):53-64.

SEVIK H, CETIN M, ISINKARALAR K. Baz1 I¢
Mekan Siis Bitkilerinin  Kapali  Mekanlarda
Karbondioksit Miktarina Etkisi. Diizce Universitesi
Bilim ve Teknoloji Dergisi. 2016; 4(2).

Boardman HF, Thomas E, Millson DS, Croft PR.
Psychological, sleep, lifestyle, and comorbid
associations with headache. Headache: The Journal of
Head and Face Pain. 2005 Jun 1; 45(6):657-69.
Ohayon MM. Prevalence and risk factors of morning
headaches in the general population. Archives of
internal medicine. 2004 Jan 12; 164(1):97-102.

Rains, J.C. and Poceta, J.S., 2006. Headache and
sleep disorders: review and clinical implications for
headache management. Headache: The Journal of
Head and Face Pain, 46(9), pp.1344-1363.

Bian SZ, Zhang JH, Gao XB, Li M, Yu J, Liu X,
Dong JQ, Chen GZ, Huang L. Risk factors for high-
altitude headache upon acute high-altitude exposure
at 3700 m in young Chinese men: a cohort study. The
journal of headache and pain. 2013 Dec 1; 14(1):35.
Lieberman HR, Niro P, Tharion WJ, Nindl BC,
Castellani JW, Montain SJ. Cognition during
sustained operations: comparison of a laboratory
simulation to field studies. Aviation, Space, and
Environmental Medicine. 2006 Sep 1; 77(9):929-35.
Linden DV, Keijsers GP, Eling P, Schaijk RV. Work
stress and attentional difficulties: An initial study on
burnout and cognitive failures. Work & Stress. 2005
Jan 1; 19(1):23-36.

Van der Hulst M. Long workhours and health.
Scandinavian journal of work, environment & health.
2003 Jun 1:171-88.

Jay K, Andersen LL. Assessing the effect of self-
positioning on cognitive executive function. Journal
of Ergonomics. 2012 Nov 30; 2(110).

Caldwell JA, Prazinko B, Caldwell JL. Body posture
affects  electroencephalographic  activity  and
psychomotor vigilance task performance in sleep-
deprived subjects. Clinical Neurophysiology. 2003
Jan 1; 114(1):23-31.

Chaddock L, Erickson KI, Prakash RS, VanPatter M,
Voss MW, Pontifex MB, Raine LB, Hillman CH,
Kramer AF. Basal ganglia volume is associated with
aerobic  fitness in  preadolescent  children.

[40]

[41]

[42]

Developmental neuroscience. 2010; 32(3):249-56.
Abbott JH, Fritz JM, McCane B, Shultz B, Herbison
P, Lyons B, Stefanko G, Walsh RM. Lumbar
segmental mobility disorders: comparison of two
methods of defining abnormal displacement
kinematics in a cohort of patients with non-specific
mechanical low back pain. BMC musculoskeletal
disorders. 2006 Dec; 7(1):45.

Spyropoulos P, Papathanasiou G, Georgoudis G,
Chronopoulos E, Koutis H, Koumoutsou F.
Prevalence of low back pain in Greek public office
workers. Pain Physician. 2007 Sep; 10(5):651.
Vismara L, Menegoni F, Zaina F, Galli M, Negrini S,
Capodaglio P. Effect of obesity and low back pain on
spinal mobility: a cross sectional study in women.
Journal of neuroengineering and rehabilitation. 2010
Dec; 7(1):3.

116



