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ABSTRACT

The aim of this study was to identify factors associated with spinal disorders among video display unit workers.
Ninety-two  workers  answered  the  Nordic  Questionnaire;  Need  for  Recovery  scale;  Rolland-Morris  Disability
questionnaire;  Work  Ability  Index;  Job  Content  Questionnaire  and  Utrecht  Work  Engagement  Scale.  Workers
reported musculoskeletal symptoms in last 7 days, functional limitation and medical seek in the last 12 months,
respectively,  for  the  neck  (13.0%,  5.4%,  9.8%),  upper  (15.2%,  7.6%,  9.8%)  and  lower  back  (22.8%,  10.9%,
10.9%).Symptoms in the neck were  predicted by gender;  in the upper back by age;  and in  the lower  back by
dedication and absorption. Functional limitation in the neck was predicted by vigor; in the upper back by age, need
for recovery and social support; and in the lower back by gender, need for recovery and work ability. Seek for health
care due to neck symptoms was predicted by work ability and absorption; in the upper back by control, work ability
and absorption; and in the lower back by age, work ability and absorption. Low back disability was predicted by
need for recovery and functional limitation. Musculoskeletal complaints are predicted by multiple factors, which
reinforces the importance of a multidisciplinary approach.
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INTRODUCTION

Spinal complaints are highly prevalent among video display unit (VDU) users (Wærsted et al., 2010; Taylor et al.,
2014). Carter and Banister (1994) imputed the main causes of these symptoms among to static strain, stress on
connective tissue due to rectification of the lumbar curvature and awkward posture. On the other hand, more recent
studies recognized several risk factors, such as individual, physical, psychosocial and organizational ones as related
to the development of musculoskeletal disorders among these workers (Madeleine et al., 2013; Cieza et al., 2004;
Bautz-Holter et al., 2008, Punnett, 2004). The Wahlstrom’s model of musculoskeletal disorders development among
computer work states that there is an interaction between risk factors (Wahlstrom, 2005). Organizational factors
might influence physical and mental demands, but individual factors may modify the overload effects. Despite the
knowledge progress  from ergonomics  studies,  the causal  relationship between risk factors  and musculoskeletal
disorders does not present satisfactory scientific evidence (Wærsted et al., 2010). Considering the main importance
of recognizing risk factors in workplaces to support the implementation of ergonomics intervention, the present
study aims to  identify  individual  and  psychosocial  factors  associated  with  pain,  functional  limitation  and  seek
medical care due to cervical, thoracic and lumbar symptoms among VDU workers.
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METHODS

Subjects

Ninety-two VDU workers, 57 women and 35 men, aged between 19 and 60 years, from the Distance Education
Department at the University, were evaluated.

Inclusion criteria  for  the study were  working with computer  for  4 hours  or  more  per  day,  showing interest  to
participate in the study, signing an informed consent, and aging between 18 and 60 years. Workers who have not
answered all primary questionnaires were not included.

Instruments

The Nordic Musculoskeletal Questionnaire (NMQ), Work Ability Index (WAI), Need for Recovery Scale (NFR),
Roland-Morris Disability Questionnaire (RDQ), Job Content Questionnaire (JCQ), International Physical Activity
Questionnaire (IPAQ) and the Utrecht Work Engagement Scale (UWES) were applied to all eligible workers.

The NMQ evaluates symptoms in body regions in the last 7 days and in the last year, thereby differentiating acute
from chronic pain, seeking for health care and functional limitation due to these symptoms (Barros and Alexandre,
2003).

The WAI assess the current  work ability related to physical  and mental  requirements.  It  consists of ten items,
divided into seven dimensions: (1) work ability compared with best lifetime status, (2) work ability in relation to
physical work demands, (3) number of current diseases diagnosed by a physician, (4) estimated work loss because of
diseases, (5) absence from work due to illness in the last 12 months, (6) own prognosis of work ability in 2 years and
(7) mental resources. The WAI score ranges from 7 (poor) to 49 points (excellent).

The NFR scale evaluates the  short-term effects of work, being sensitive to detect acute symptoms  such as
lack of attention, irritability, social withdrawal, reduced performance, and the quality of recovery
after work. The scores range from 0 to 33, which are recoded to a scale ranging from 0 (minimum) to
100 (maximum). High scores indicate higher levels of need for recovery (Moriguchi et al., 2010).

The RDQ was applied only to workers who reported low back pain, and for this reason it was considered as a
secondary questionnaire. This questionnaire evaluates functional limitation due to low back symptoms and consists
of  24 questions.  The score  is  the  sum of  the number of  positive answers;  a  score  above 14 represents  severe
disability (Nusbaum et al, 2001).

The JCQ assesses the stress at work using the demand-control model. The questionnaire contains 17 questions (5 on
demand, 6 on control and 6 on social support). The questions are scored from 1 to 4, according to a Likert scale. The
stress classification is given from the group median through the association between the responses of demand and
control. The worker is classified as active, passive, high or low strain (Alves et al, 2004).

The IPAQ is an instrument for measuring physical activity level. The number of hours per week used to practice
low, moderate and vigorous physical activity is calculated. The level of physical activity reported by workers is
converted into metabolic equivalent (MET-minute/week). Workers were classified into one of three categories based
on the level of reported physical activity, according to the recommendations established by the American College of
Sports Medicine (Guedes et al, 2005).

The UWES evaluates how well the employee feels performing their occupational activities, through three domains:
vigor, dedication and absorption. Vigor is measured by energy and resilience, the willingness to invest effort, not
fatigued easily and persistence to face difficulties. Those with high scores in vigor generally have a lot of energy.
Dedication is measured by five items that refer to a sense of purpose of the work, feeling proud and excited about
the work, feeling inspired and challenged by it. Those with high scores on dedication identify themselves strongly
with their work because the experience is meaningful, inspiring and challenging. Absorption is measured by six
items that refer to being totally immersed in work and having difficulty to disconnect from work tasks. The high
absorption is related to the feeling that time passes quickly while working, and that the work makes the worker to
forget everything not relate to the work.
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Procedures

Initially a lecture was delivered to all employees to present the study and encourage their participation. In this
occasion the consent form was filled. A web link, login and password for online access to the questionnaires were
sent by e-mail to all workers included in the study.

Data Analysis

Data were descriptively analyzed by absolute and relative frequencies. A binary logistic regression was used to
identify factors that predict spinal symptoms, functional limitation, seek for health care and lumbar spine disability.
Data was analyzed using SPSS (version 11.5) with 5% significance level.

RESULTS

Table 1 shows the results of the NMQ. About 31% (n=29) of the workers reported symptoms in the last 7 days in
any of the three spinal regions. 

Table 1. Prevalence of symptoms, functional limitation and seek for health care for women, men and total sample.

Women Men Total

N % N % N %

Symptoms in the last 7 days

Neck 10 17 2 6 12 13

Thoracic spine 11 19 3 9 14 15

Low back 13 23 8 23 21 23

Functional limitation

Neck 4 7 1 3 5 5

Thoracic spine 5 9 2 6 7 8

Low back 4 7 6 17 10 11

Seek for health care

Neck 7 12 2 6 9 10

Thoracic spine 7 12 2 6 9 10

Low back 6 11 4 11 10 11

Good levels of work ability were recorded among the workers. The WAI was rated as excellent for 55% (n=50) of
the VDU workers, good for 36% (n=33), moderate for 6% (n=6) and poor for 3% (n=3). The mean NFR score was
36.4±17.4. Only twelve out of the 47 workers answering the RDQ have not indicated any degree of disability (0
points). On the other hand, the remaining 35 workers showed low level of disability. The JCQ indicated that 42%
(n=33) of the workers had high working demand, 60% (n=55) reported low control, and 46% (n=42) reported low
social  support. The IPAQ showed that 34% (n=31) of the workers practice low level of physical  activity, 35%
(n=32) moderate level, and 31% (n=29) high level of physical activity. The UWES revealed that most workers had
medium levels of vigor, dedication and absorption, as shown in Figure 1.
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Figure 1. Frequency distribution of UWES domains. 

Table 2 shows the results from the binary logistic regression analysis. Neck symptoms were predicted by gender;
musculoskeletal symptoms in the upper back were predicted by age; and musculoskeletal symptoms in the lower
back were predicted by dedication and absorption. Functional limitation in the neck was predicted by vigor; in the
upper back by age, need for recovery and social support; and functional limitation in the lower back was predicted
by gender,  need  for  recovery  and work ability.  The seek  for  medical  consultation due to neck symptoms was
predicted by work ability and work absorption; upper back symptoms was predicted by work control, work ability
and absorption. Low back symptoms predictors for medical consultation were age, work ability and absorption.

Table 2: Predictors for neck, upper and lower back symptoms, functional limitation, seek for health care and low
back disability in visual display unit workers.

Dependent 
variable

Factor β SE p OR 95%IC R2

7-days symptoms

neck gender -1.050 0.261 0.00
0 0.350 0.210-0.584 0.434

upper back age -0.039 0.010 0,00
0 0.962 0.962-0.982 0.346

lower back dedication 1.147 0.595 0.05
4 3.149 0.981-

10.112 0.192

absorption -1.359 0.638 0.03
3 0.257 0.074-0.897

functional 
limitation

neck vigor -0645 0.140 0.00
0 0.524 0.399-0.690 0.783

upper back age -0.149 0.081 0.06
7 0.862 0.735-1.010 0.831
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need for recovery 0.115 0.045 0.01
0 1.122 1.028-1.225

social support -0.149 0.083 0.07
3 0.862 0.733-1.014

lower back gender 2.097 0.871 0.01
6 8.140 1.475-

44.912 0.655

need for recovery 0.040 0.020 0.05
0 1.041 1.000-1.083

work ability index -0.148 0.044 0.00
1 0.863 0.792-0.940

seek for health care

neck work ability index -0.244 0.080 0.00
2 0.783 0.670-0.916 0.749

absorption 1.874 0.679 0.00
6 6.514 1.722-

24.632

upper back control 0.446 0.210 0.00
3 1.562 1.036-2.356 0.784

work ability index -0.386 0.121 0.00
1 0.680 0.536-0.861

absorption 1.367 0.600 0.02
3 3.924 1.210-

12.723

lower back age 0.121 0.052 0.01
9 1.129 1.020-1.249 0.718

work ability index -0.222 0.066 0.00
1 0.801 0.704-0.911

absorption 0.895 0.455 0.04
9 2.448 1.004-5.971

low back disability need for recovery 0.039 0.010 0.00
0 - - 0.500

low back functional limitation 2.155 0.861 0.01
6 - -

β: logistic regression coefficient; SE: standard error; p: p-value; OR: odds ratio; 95% IC: 95% confidence interval
for OR; R2: determination coefficient.

DISCUSSION

The main objective of this study was to identify predictive factors for spinal complaints among VDU workers. The
results indicated a high prevalence of musculoskeletal symptoms in the last seven days for the low back, followed by
the upper back and neck. The prevalence of musculoskeletal symptoms in this study was low compared to previous
studies with VDU workers (Fejer, 2006; Griffiths et al, 2011; Wu et al, 2012; Mahmud et al, 2014).

Gender was identified as a predictive factor for neck pain in the last 7 days and lower back functional limitation.
Women had a higher prevalence of symptoms in the last 7 days in the neck region as reported by other studies
(Cagnie et al, 2007; Johnston et al, 2009; Madeleine et al, 2013). However, women and men had equal prevalence of
symptoms in the lower back, which is not consistent with data from other studies that found a higher prevalence of
low back pain in women (Bressler et al, 1999; Schneider et al, 2006; Hoy et al, 2012). The results also showed a
greater low back functional limitation in men (17%) compared to women (7%). According to previous studies, it is
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expected that low back pain can lead to functional limitations and frequent use of health services (Melloh et al,
2008).

Age was a predictor for upper back symptoms and functional limitation, as well as lower back seek for health care.
Younger workers showed high prevalence of symptoms and functional limitation at the upper back whereas older
workers had higher rates of seeking health care due to lower back complaints.

Regarding the WAI results,  91% of the workers  have  excellent  or  good work ability.  Smolander  et  al.  (2000)
evaluated sedentary workers and also found a high mean score (44.2±4.0). WAI predicts lower back functional
limitation and seek for health care due to neck, upper and lower back symptoms. Workers with moderate WAI had
higher rates of seek for health care and functional limitation when compared with excellent or good work ability.
Work ability involves aspects of health and its individual, social and economic implications (Martinez et al, 2009).
High levels of work ability are related to lower absenteeism, lower rates of chronic diseases and musculoskeletal
pain as well as improved productivity (Martinez et al, 2009; Tuomi et al, 1997; Neupane et al, 2011).

The results of the IPAQ showed that most workers practice a moderate to high level of physical activity. Madeleine
et al (2013) have also evaluated computer workers. They report that the majority of the individuals (94%) were
classified in moderate and high level of physical activity. Regular physical activity has been associated with better
quality of  life  and health  (Penedo and Dahn,  2005).  Many benefits  can  be directly  related  to physical  activity
practice, such as well being, better functional capacity and ability to perform various tasks in both personal and
professional life. However, in this study the IPAQ result was not a predictive factor for spinal complaints. 

Despite these positive findings, the results have also shown that the majority of workers reported high need for
recovery. The NFR levels found among these workers were similar to those found in young workers from the public
sector of Belgium, which included administrative workers (Kiss and Meester, 2005), and in a Dutch study (Jansen et
al, 2003). NFR was a predictive factor for upper and lower back functional limitation, as well as for lower back
disability. Lundeberg (2002) also found that insufficient recovery is associated with accumulated fatigue levels and
can lead to health complains.

Sixty percent of the workers presented low job control, which is related to lack of decision latitude (Karasek and
Theorell, 1990). Job control was a predictive factor for seeking health care due to upper back symptoms. However
the proportion of workers who seek health care was high among workers with high job control (19%) in comparison
to those with low job control (4%). Woods (2005) found that low control in sedentary workers was related with
complaints, which was not supported by our results. Social support was high in 54% of the workers and was a
predictive factor for upper back functional limitation. Workers with low social support had higher proportion of
limitation.  This  result  has  been  previously  reported  (Burdorf  and  Sorock,  1997).  A  systematic  review  of
Janwantanakul  et  al  (2012) investigated risk factors  for  low back pain in office  workers.  They reported  strong
evidence for the combination of postural and psychosocial risk factors at work and low back pain.

Most  workers  reported  average  levels  of  vigor,  dedication  and  absorption.  Vigor  was  a  predictive  factor  for
functional  limitation  due  to  neck  symptoms.  Workers  with  low  vigor  had  more  neck  functional  limitation.
Dedication predicted lower back symptoms, and absorption predicted lower back symptoms and seeking health care
due to neck, upper and lower back symptoms. Workers with very high absorption scores seek health care more
frequently due to spinal symptoms. These results was unexpected, since Barbieri et al (2012) found high levels for
the three domains (dedication, vigor and absorption) for asymptomatic workers; symptomatic workers showed low
level  of  dedication  and  absorption  suggesting  that  low to  moderate  levels  may  be  related  to  musculoskeletal
complaints. 

Low back  disability  is  predicted  by  high  levels  of  need  for  recovery  and  functional  limitation  due  to  lumbar
symptoms.  According  to  some studies  acute  and  chronic  low back  pain can  lead  to  functional  limitations and
disability and it is a prominent complaint of individuals seeking medical care (Stewart et al, 2003; Walker et al,
2004). Thus, preventive measures must be applied as soon as symptoms appear in order to prevent work disability. 

CONCLUSIONS

The results revealed that musculoskeletal symptoms, functional limitation, demand and medical disability due to
spinal problems are predicted by multiple factors, which reinforces the need for multidisciplinary intervention to
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prevent musculoskeletal disorders among VDU operators.
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