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Abstract

Objectives: Information technologies have been developing very rapidly, also in the case of occupational activities. Epide-
miological studies have shown that employees, who work with computers, are more likely to complain of musculoskeletal
disorders (MSD). The aim of this study was to evaluate associations between neck MSD and individual and work related
factors. Materials and Methods: The investigation which consisted of two parts — a questionnaire study (using Nordic Mus-
culoskeletal questionnaire and Copenhagen Psychosocial Questionnaire) and a direct observation (to evaluate ergonomic
work environment using RULA method) was carried out in three randomly selected public sector companies of Kaunas.
The study population consisted of 513 public service office workers. Results: The survey showed that neck MSDs were very
common in the investigated population. The prevalence rate amounted to 65.7%. According to our survey neck MSDs were
significantly associated with older age, bigger work experience, high quantitative and cognitive job demands, working for
longer than 2 h without taking a break as well as with higher ergonomic risk score. The fully adjusted model working for
longer than 2 h without taking a break had the strongest associations with neck complaints. Conclusion: It was confirmed,
that neck MSDs were significantly associated with individual factors as well as conditions of work, therefore, preventive ac-
tions against neck complaints should be oriented at psychosocial and ergonomic work environment as well as at individual
factors.
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INTRODUCTION

In recent decades development of information technolo-
gies has led to many changes in workers’ professional
practice. A computer has become indispensable in a num-
ber of fields. Recent EUROSTAT data shows that as
much as 51% of European workers population is using
computers in their work on a daily basis [1]. According to

the Lithuanian Department of Statistics, the number of
employees working with computers in various companies
amounts to 31.4% [2].

Epidemiological studies have shown that employees, who
work with computers, are more likely to complain of mus-
culoskeletal disorders (MSDs) [3-5]. Scientific studies
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also acknowledge that one of the most vulnerable areas
of MSDs among the aforesaid employees is neck [6-9].
Working with a computer encompasses a range of various
physical work environment factors as well as interaction
between them, e.g. the interaction between the workplace,
the devices and the speed of data entry or the interface
between the work posture and the objects being watched
(such as the screen, documents, etc.) as well as the content
of work. That is why scientists admit that MSDs have a mul-
tifactorial etiology. According to the scientific data, there
is a great relationship between individual factors, such as
gender, age, history of previous injuries, body mass index
(BMI) and MSDs [10-13]. Work environment has an un-
disputable impact on the development of MSDs [14]. It has
been established that the increased risk of MSDs is related
to the posture and movements during work [15-17].

As early as in the 1990s psychosocial risk factors started to
be explored as notably significant to the etiology of MSDs
development. In respect to MSDs, psychosocial factors
operate jointly with ergonomic factors of work environ-
ment as well as individual qualities of an employee, creat-
ing such a response, which acts as a protective or increas-
ing the risk of MSDs combination [18]. According to the
scientific data, enormous workload, monotonous work,
unclear assignments as well as insufficient social support
are related to MSDs in different areas of the body [14].
In this study we explored associations between the muscu-
loskeletal neck complaints and individual factors as well as
factors of work environment among the employees, who
work with computers.

MATERIALS AND METHODS

Data used in this study constitutes a part of the cross - sec-
tional epidemiologic study ‘Ergonomics of computer work
and its interface with the psychosocial work environment’,
carried out in the Department of Environmental and Oc-
cupational Medicine at LUHS MA in 2010. Employees

from three randomly selected public sector companies
of Kaunas were invited to participate in the study. Data
was collected using a questionnaire study and a method of
direct observation, which was performed in order to eva-
luate associations between the neck complaints and the
individual factors as well as work related factors among
the employees who work with computers. 570 employees
received the questionnaires and 513 employees agreed
to participate in the study and filled in the questionnaire
properly (response rate of 89.1%).

Instrument of a questionnaire study

A three-part questionnaire was used to implement the
questionnaire study. The first part comprised of questions
that were designed to obtain individual data of the respon-
dents (age, gender, computer experience, height, weight).
The division into age categories was done for the purpose
of a more convenient statistical analysis, the range of age
was divided into four equal age groups (every decade), and
just the last one covered two decades, because only 8.1%
of the respondents were from the last decade. Computer
work experience was categorized into three groups. The
second part was intended to assess the 12-month preva-
lence of neck complaints. For this purpose the Nordic Mus-
culoskeletal Questionnaire was used [19]. The third part
was meant to evaluate the psychosocial work environment
by the use of the standardized Copenhagen Psychosocial
Questionnaire [20]. Eight scales of Copenhagen Psychoso-
cial Questionnaire, each made up of a certain combination
of questions, were used in the study. Every question had five
possible answers (always, often, sometimes, rarely, never or
correct, almost correct, somewhat correct, almost wrong,
wrong). Answer options were inverted into the scoring sys-
tem of 100 to 0. Each rating scale corresponded to the aver-
age scale score, calculated for each respondent. Depending
on the average scale score the respondents were divided
into three groups, according to the boundaries of tertiles —
high, medium and low levels of the observed phenomena.
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The main characteristics of the scales (name of the scale,
number of questions in the scale, the internal reliability of
the scale, assessed Cronbach’s a) are shown in Table 1. Reli-
ability was good at o > 0.7.

Table 1. Main scales characteristics of Copenhagen
Psychosocial Questionnaire

Scale Questions (n) Cronbah’s a
Quantitative demands 8 0.72
Cognitive demands 9 0.81
Emotional demands 4 0.80
Sensory demands 6 0.69
Influence at work 10 0.58
Possibilities for development 7 0.77
Social support 4 0.84
Job satisfaction 8 0.83

Instrument of ergonomic investigation

During the study the RULA (Rapid Upper Limb As-
sessment) method, adapted to the conditions of working
with a computer [21], was used to evaluate the posture of
different areas of the body at work as well as the risk of
movement. The higher the score, the higher the risk for
certain musculoskeletal area. The “Ergonomic evaluation
of an employee” sheets were filled in following the method
of the aforementioned instrument. The scores of assess-
ments of the neck posture and movements’ risk were used
in this study. Estimation of the neck posture and move-
ments: neutral (straight) position of the neck — 1 point,
neck inclination forward by 20° - 2 points, > 20° - 3 points,
if the neck was thrown back at any angle — 4 points. If the
neck was being constantly twirled or bent from side to
side, every movement counted as one additional point.
The maximum number of points assessing the risk to the
neck area was 6 points.

Statistical data analysis was performed using an SPSS soft-
ware package (version 15.0). Hypotheses about the equali-
ty between the average values of two quantitative variables
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and two percentages variables were examined by the use of
the Mann-Whitney U test and z tests respectively. Values
of p < 0.05 were considered statistically significant, while
those of p < 0.001 highly significant. In order to determine
whether the selected individual as well as work related fac-
tors were associated with the complaints of neck, logistic
regression analysis (multivariate) was applied. Two mod-
els were estimated: in Model I, all independent variables
were separately adjusted for age. Model II was adjusted
for all the independent variables simultaneously. The
results of the analysis are presented as odds ratio (OR)
and 95% of its confidence interval (CI). Parameters that
displayed significant ORs > 1 were interpreted as increas-
ing probability of experiencing the MSDs as compared to
the reference group (OR = 1).

RESULTS

According to the survey, 65.7% (N = 337) of all the par-
ticipating respondents, who were working with computers
(N = 513), had musculoskeletal complaints of the neck
region. The prevalence of these complaints was analyzed
with respect to individual factors as well as work environ-
ment factors (Table 2). Distribution of the investigated
complaints, considering individual factors, showed that
older employees, as well as those, with greater computer
work experience reported MSDs in the neck area more
often. Compared to the youngest (23-29 years of age)
group of employees the 40-49 years of age respondents
had 2.37 times (95% CI: 1.25-4.49) greater probability of
experiencing MSDs in the neck area, whereas 50-70 year
olds - 1.93 times (95% CI: 1.09-3.63) (Table 3). Employ-
ees with the largest experience of working with comput-
ers (16-36 years) had a 2.42 times (95% CI: 1.40-4.20)
greater probability of complaints as well as employees
with 6-15 years of experience — 2.25 times (95% CI: 1.44-
3.52) in comparison with the employees, who had been
working with computers for the shortest period of time.



Table 2. Prevalence of the neck musculoskeletal disorders (MSD) with respect to individual and work related factors

Neck MSD
Parameters n (%)
yes no total
(N =1337) (N = 176) (N =513)

Age (years)

23-29 28 (50.9) 27 (49.1) 55 (100)

30-39 56 (61.5) 35 (38.5) 91 (100)

40-49 106 (71.1)? 43 (28.9) 149 (100)

50-70 147 (67.4) 71 (32.6) 218 (100)
Computer work experience (years)

1-5 58 (50.4) 57 (49.6) 115 (100)

6-15 200 (69.7)° 87 (30.3) 287 (100)

16-36 79 (71.2)° 32(28.8) 111 (100)
Body Mass Index

<185 10 (52.6) 9(47.4) 18 (100)

18.6-24.9 164 (64.8) 89 (35.2) 253 (100)

>25 157 (67.1) 77 (32.9) 234 (100)
Quantitative demands

low 120 (57.7) 88 (42.3) 208 (100)

average 97 (67.8)* 46 (32.2) 143 (100)

high 120 (74.1)** 42(25.9) 162 (100)
Cognitive demands

low 76 (53.9) 65 (46.1) 141 (100)

average 135 (70.7)** 56 (29.3) 191 (100)

high 126 (69.9)* 55(30.4) 181 (100)
Emotional demands

low 122 (63.5) 70 (36.5) 192 (100)

average 93 (68.9) 42 (31.1) 135 (100)

high 122 (65.6) 64 (34.4) 186 (100)
Sensory demands

low 119 (63.3) 69 (36.7) 188 (100)

average 45 (65.2) 24 (34.8) 69 (100)

high 173 (67.6) 83 (324) 256 (100)
Influence at work

low 145 (68.1) 68 (31.9) 213 (100)

average 83 (62.4) 50 (37.6) 133 (100)

high 109 (65.3) 58 (34.7) 167 (100)
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Table 2. Prevalence of the neck musculoskeletal disorders (MSD) with respect to individual and work related factors — cont.

Neck MSD
n (%)
Parameters
yes no total
(N =1337) (N =176) (N =513)

Possibilities for development

low 78 (57.4)* 58 (42.6) 136 (100)

average 136 (70.1) 58(29.9) 194 (100)

high 123 (67.2) 60 (32.8) 183 (100)
Social support

weak 110 (60.1) 73 (39.9) 183 (100)

average 99 (71.7)* 39 (28.3) 138 (100)

strong 128 (66.7) 64 (33.3) 192 (100)
Job satisfaction

low 104 (62.7) 62 (37.3) 166 (100)

average 195 (68.4) 90 (31.6) 285 (100)

high 38 (61.3) 24 (38.7) 62 (100)
Time duration of computer work (h/day)

<4 10 (50.0) 10 (50.0) 20 (100)

4-6 60 (68.2) 28 (31.8) 88 (100)

>6 267 (65.9) 138 (34.1) 405 (100)
Taking break every 2 h

yes 35 (50.7) 34 (49.3) 69 (100)

no 302 (68.0) 142 (32.0) 444 (100)
ztest:
ip < 0.05- comparing with the youngest group; °p < 0.001 - comparing with the smallest work experience group;
¢p < 0.001 - comparing with taking break every 2 h;
*p < 0.05; **p < 0.001 — comparing with, working in a positive work environment with respect to current psychosocial factor.
Table 3. Logistic regression models for the neck musculoskeletal disorders (MSDs) as a dependant variable

I model* IT model**
Parameters
OR 95% Cl1 OR 95% CI

Age (years)

23-29 1.00 1.00

30-39 1.53 0.78-3.03 1.03 0.44-2.37

40-49 237 1.25-4.49 1.11 0.46-2.67

50-70 1.93 1.09-3.63 1.02 0.40-2.28
Computer work experience (years)

1-5 1.00 1.00

6-15 2.25 1.44-3.52 2.16 1.17-3.98

16-36 242 1.40-4.20 2.19 1.06-4.54
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Table 3. Logistic regression models for the neck musculoskeletal disorders (MSDs) as a dependant variable — cont.

Parameters [ model* II model**
OR 95% CI OR 95% CI
Body Mass Index
<185 1.00 1.00
18.6-24.9 1.65 0.65-4.23 1.02 0.32-2,86
>25 1.83 0.71-4.70 1.01 0.32-3.08
Quantitative demands
low 1.00 1.00
average 1.84 1.05-2.41 1.15 0.70-1.89
high 2.09 1.34-3.27 1.67 1.01-2.79
Cognitive demands
low 1.00 1.00
average 2.06 1.03-3.24 1.69 1.05-2.84
high 1.95 1.23-3.09 1.52 0.85-2.71
Emotional demands
low 1.00 1.00
average 1.27 0.79-2.02 1.10 0.69-1.87
high 1.09 0.71-1.66 1.01 0.52-1.39
Sensory demands
low 1.00 1.00
average 1.08 0.61-1.93 1.02 0.50-1.81
high 1.20 0.81-1.79 1.20 0.70-1.77
Influence at work
low 1.13 0.73-1.74 131 0.53-1.49
average 1.09 0.65-1.41 1.05 0.80-2.15
high 1.00 1.00
Possibilities for development
low 1.14 0.74-1.76 1.23 0.75-2.02
average 1.07 0.41-1.03 1.03 0.53-1.74
high 1.00 1.00
Social support
weak 1.26 0.78-2.04 1.29 0.77-2.20
average 1.14 0.49-1.14 1.04 0.42-1.18
strong 1.00 1.00
Job satisfaction
low 1.36 0.77-2.41 1.28 0.61-2.69
average 1.05 0.58-1.93 1.44 0.75-2.77
high 1.00 1.00
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Table 3. Logistic regression models for the neck musculoskeletal disorders (MSDs) as a dependant variable — cont.

Parameters [ model* II model**
OR 95% CI OR 95% CI

Time duration of computer work (h/day)

<4 1.00 1.00

4-6 2.14 0.80-5.73 1.78 0.60-5.27

>6 1.93 0.78-4.76 1.46 0.52-4.07
Taking break every 2 h

yes 1.00 1.00

no 2.06 1.23-3.44 1.59 1.05-2.89
Neck posture and movements evaluation 1.22 1.15-1.51 1.19 0.95-2.89

OR - odds ratio; CI - confidence interval.
* Adjusted for age.

** Adjusted for age, work experience, BMI, quantitative demands, cognitive demands, emotional demands, Sensory demands, influence at work, possi-
bilities for development, social support, job satisfaction, time duration of computer work taking break every 2 h, neck posture and movements evaluation.

While determining the relationship between the psycho-
social work environment factors and MSDs in the neck re-
gion we discovered that the complaints were significantly
more frequent in the group of employees who had high
or average quantitative and cognitive demands at work
(Table 2). Having compared the group of the respondents
who had low quantitative demands, to the group of em-
ployees who encountered high and average quantitative
demands, the latter two groups appeared to have greater
probability of experiencing neck complaints by 2.09 times
(95% CI: 1.34-3.27) and 1.84 times (95% CI: 1.05-3.27)
respectively. High and average cognitive work demands in
comparison with the low ones also increased the probability
of neck complaints; the odds ratio was 2.09 (95% CI: 1.23-
3.09) and 2.6 (95% CI: 1.03-3.24) respectively. Complaints
of the neck region were similarly distributed in different
groups of emotional and sensual level of work demands —
no significant associations had been established. Paradoxi-
cally, the analysis of the distribution of the complaints has
shown that the group of the respondents who had low pos-
sibilities for development at work also, significantly more
rarely had the neck complaints in comparison with those,
who had high possibilities for development. However, the

[JOMEH 2013;26(5)

results of logistic regression analysis did not show any sig-
nificant associations between the aforementioned factors.
Distribution of the complaints with reference to the level
of social support showed, that the employees who were
attributed to the average level of social support had com-
plained more often than the group of strong social support
respondents; the calculated OR with respect to this factor
was not significant.

Analysis of the distribution of neck complaints also as-
sessed the relationship between complaints and duration
of time spent working with a computer as well as short
breaks during work. It turned out, that the latter were
highly significant — the complaint rate was significantly
higher in the group that did not have any breaks; the cal-
culated OR was 2.06 (95% CI: 1.23-3.44). Time of work
with a computer was not significant with respect to the
complaints - the frequency of the complaints did not dif-
fer significantly between the groups in spite of the length
of time spent on working with a computer.

Ergonomic evaluation of the posture and movements of
the neck area showed that the average risk score among
the studied population of workers was 2.49 (SD=0.86).
It has been established that the aforementioned score
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was significantly different in the groups of employ-
ees that had and did not have MSDs in the neck area
(U =26877.0, p = 0.053). The logistic regression analy-
sis showed that the increase of the risk score by one unit
increased the probability of complaints by 1.22 times
(95% CI: 1.15-1.51).

We performed a multivariate logistic regression analysis —
with the intention to explore the relationship between
the neck complains and individual factors as well as work
related factors further, all variables were added to the
model by the use of the stepwise method (“enter”). To
the best of the model data, presented in Table 3, MSDs
in the neck area were significantly associated with greater
work experience, high quantitative and average cognitive
work requirements, and working with a computer longer
than 2 h without taking a break. The strongest relationship
was found between the neck complaints and the length of
experience working with a computer.

DISCUSSION

This cross-sectional study is probably the only epidemio-
logical research, which has been carried out in recent
years in Lithuania and which intended to examine MSDs
in the population of those working with computers. To
the best of our knowledge, the last study, which was a com-
plex investigation of a computerized workplace environ-
ment, was performed in 1999 in Lithuania [22]. Despite
the fact that the level of computerization has increased
rapidly, the occurrence of the musculoskeletal complaints
in the neck region (65.38%) that was established by the
aforementioned study is very similar to the data obtained
in our study (65.7%), which is pretty high. In other coun-
tries of the world the complaints mentioned above among
the population of computer workers ranged from 70%
to 45%, according to the data of various scientific stud-
ies [4,7,11,23]. It is also noteworthy, that in our population
of the studied computer workers neck complaints were

the most frequent MSD in comparison with other muscu-
loskeletal areas — the prevalence of shoulder complaints
amounted to 50.5%, elbow — 20%, writs — 26%, upper
back — 44.5% and low back - 56.1%.

Having explored the relationship between neck complaints
and the risk factors, we have approved a multifactorial eti-
ology of MSDs development [18]. As far as individual fac-
tors are concerned, the risk of neck complaints increased
with age and a larger experience of work with a computer.
The relationship between age and the neck area MSDs
was also confirmed by a great Belgian study, which showed
that the complaints were statistically more prevalent in
the group of elderly employees [7], Tornqvistet et al. hav-
ing analyzed the cohort of computer workers for 10 years,
observed that with regard to the complaints of the neck
area, the most vulnerable group was that of middle-aged
(36-50 years old) employees [24]. Due to the unequal
division of the respondents into age groups and be-
cause of the differences in research design it would not
be purposeful to compare the studies, however, it is im-
portant to denote that in our study the middle-aged (40-
49 years old) respondents also had the highest probability
(OR = 2.37; 95% CI: 1.25-4.49) of experiencing MSDs
in the neck area. One could assume that the respondents
of this particular age group had the largest experience of
work with computers, which is exactly what our study has
confirmed - the respondents with the largest experience of
work with a computer had higher probability of the neck
complaints. However, other researchers that had studied
the relationship between this aspect and the complaints,
did not establish any significant associations [9,25].

Many cross-sectional [7,9,25] as well as follow up epide-
miologic [24,26,27] studies acknowledge the relationship
between the gender and MSDs of neck. According to their
data, women are more vulnerable with regard to these
complaints and they have 1.8 to 3.07 times higher prob-
ability of experiencing MSDs in the neck in comparison
with men. Our study did not confirm these results, because
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women are predominant in the population of Lithuanian
public office workers, which resulted in 94.7% of the study
participants being women, and only 5.3% - men. For this
reason the comparison of genders is insignificant.
According to our research data, BMI was not a significant
factor for neck complaints, though prevalence of com-
plaints was noticeably higher in the group of respondents
with a larger BMI. Only few studies examine the relation-
ship between the aforementioned factor and neck and
shoulder area complaints. This factor is more frequently
investigated as a factor predisposing to MSDs of upper
and lower back. A large research, performed by German
scientists, also found BMI to be irrelevant with respect to
neck complaints in the population of employees working
with computers [25].

Not only did our study show associations between indivi-
dual factors and MSDs of the neck area, but also their
associations with work related factors. Computerization
and development of various technologies are closely re-
lated to constantly increasing job demands. Scientists ad-
mit that computerization has negative consequences for
workers, which are associated with the increasing work-
load, intensive work as well as rising expectations of an
employer [29,30]. These are considerable quantitative and
cognitive demands at work that, according to our study,
increased the probability of neck complaints. It should be
mentioned that high job demands are often combined with
quantitative, cognitive, emotional and sensory workload,
and could be regarded as work pressure (which usually in-
cludes not only job demands, but also relationships with
the employer and co-workers), complicated work tasks,
work overload, physical/mental fatigue, and lack of staff.
Canie et al. indicate in their study that high job demands,
which are rated in three different categories — i.e. mental
fatigue, lack of staff and being tired after a break - in-
creased the probability of neck complaints [7], Ranas-
inghe et al. defined the aforementioned aspect as work
overload, and also identified it as significant with respect
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to the complaints in the neck area. Tornqvist et al. con-
firm in their study, that high job demands combined with
low decision latitude increase the risk of complaints of the
neck more than twice [24]. Our study did not determine
any relationships between the complaints and the level of
influence at work as well as other psychosocial dimensions
of possibilities for development at work, social support
and a job satisfaction.

According to our research data, employees that spent
more time working with a computer during a day, were
not characterized as these who are more likely to expe-
rience neck MSDs; and this was confirmed by other au-
thors’ research [4,24]. However, it is worth mentioning
that according to our research data, the absence of short
breaks every 2 h significantly increased the risk of neck
complaints.

When assessing the risk of complaints of MSDs compre-
hensively it is important to take into account ergonomics
of working with a computer. Many studies that explore
this aspect also assess ergonomics of the workstation (po-
sition of a computer device, chair, desk and their ability to
adapt to the employee). Due to the fact that not only in-
adequacy of the workstation can determine the worker’s
posture and movements, we also assessed the ergonomics
of computer work by the use of the RULA method, which
evaluates the risk of an employee’s posture and move-
ments for certain areas of the body. The results have
shown that the raised RULA risk score in the neck area
significantly increased the probability of complaints in
this area. We did not manage to find any studies that have
assessed ergonomic risk by the use of the aforementioned
method, however, epidemiological studies confirm, that
improper working posture [9] as well as throwing back of
the neck [27] increased the risk of such complaints.
Often both, psychosocial and other work environment re-
lated risks, were comprehensively assessed by an increased
stress at work. Stress itself is a consequence and expression
of negative factors, however, most studies, investigating
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MSDs, regard it as the risk factor. Some of them even con-
firm the associations between MSDs in the neck area and
work related stress [11,27,31]. This assessment once more
confirms the fact that MSDs have a multifactorial etiology.
In the case of our study, applying the model of multivari-
able logistic regression, showed that both, individual as
well as work environment factors, were significant to the
neck area MSDs.

Limitations

The common limitation of a cross-sectional study is the
possibility to analyze only the associations (correlations)
between health complaints and risk factors, whereas caus-
al relationship cannot be determined. Due to the fact that
the presented study has demonstrated a high prevalence
of neck MSDs, further follow up studies are required to
evaluate the influence of work environment on the muscu-
loskeletal system of computer workers.

CONCLUSION

Basing on the results of our study in the population of
employees working with computers, the prevalence rate
of neck MSDs was very high — 65.7%. It is important that
prevention programs would take into account all work re-
lated risk factors — ergonomic as well as psychosocial ones,
in order to reduce the frequency of neck complaints. Par-
ticular attention should be paid to the work organization —
ensuring possibility of adequate work breaks every 2 h.
Also work environment should be properly adapted to the
employees’ individual work opportunities.
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