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ABSTRACT:
Introduction: Work-related musculoskeletal disor-

ders (MSDs) are caused by a variety of environmental and
organizational workplace factors, which makes them some
of the most commonly reported work-related health prob-
lems in Europe and the world.

Our purpose was to determine the prevalence of
musculoskeletal complaints among employees in higher
education, as well as the most significant risk factors for
their occurrence.

Material/Methods: The survey was conducted
among 542 employees of Trakia University, Bulgaria, us-
ing questionnaires on symptoms and exposure to the most
common occupational risk factors for MSDs. The subjects
were grouped and compared by gender, age, years of serv-
ice and employment position.

Results: 74% of participants reported one or more
musculoskeletal complaints, with the most common loca-
tions being the lower and upper back, neck, and shoulders.
Women had a significantly higher average number of com-
plaints (2.41) than men (1.64), p = 0.000058. A higher per-
centage of hand/arm MSDs was reported by auxiliary work-
ers, and lower back complaints were more frequently re-
ported by administrative staff, compared to other groups.
A positive correlation was found between the number of
MSDs and the years of service (r=0.11, p=0.019), but not
between MSDs and age. The major reported workplace risk
factors for MSDs were working with display screen equip-
ment (55.9% of respondents), frequent, repetitive hand
movements (37.46%), and non-ergonomic workstations/ar-
rangements (27.67%).

Conclusions: Prevention of MSDs of occupational
origin requires a comprehensive approach involving the
identification, assessment and control of a number of er-
gonomic and organizational factors. Similar studies in
other occupational groups would help to better understand
and prevent these chronic, painful and often disabling dis-
eases.
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INTRODUCTION
Work-related musculoskeletal disorders (WRMSDs)

have become some of the most common health issues of
the employed population in recent years. In the European
Union, information from national sources shows that a very
large percentage of workers report being affected by mus-
culoskeletal disorders (MSDs). In some Member States (Ger-
many, Spain, Italy, Austria), MSDs are the top work-related
health problem [1]. Back pain is the most commonly iden-
tified health issue, followed by pain in the neck, shoulders
and upper limbs. Generally, MSD prevalence rates are
higher for female workers than for male workers, and for
older workers than for their younger counterparts.

MSDs have a substantial impact not only on work-
ers’ well-being in daily life, but also in economic terms, as
they lead to a loss of productivity at work and to increased
social expenses (for instance, sick leave expenses), in terms
of both direct costs (contributions and compensations paid
by companies, costs paid for health care and medication,
etc.) and, in some cases, indirect costs (disruptions in work-
ing teams, decreased productivity, production delays, pro-
duction losses caused by reduced ability to work and by
sick leave) [1]. In France, for example, direct annual costs
due to WRMSDs exceed EUR 1 billion, with more than half
related to paid sick leave. Indirect costs could be up to ten
times higher. In Germany, MSDs incur higher costs than
any other disease diagnosis group: around EUR 17.2 bil-
lion in production losses (production loss costs based on
labour costs) and a EUR 30.4 billion loss of gross value
added (based on loss of labour productivity). Most recently,
EU-OSHA recognized the importance of work-related
MSDs in terms of health and labour costs and dedicated
their 2020-2022 Safe Workplaces Campaign to MSDs with
the slogan, “Lighten the Load”.

There are a number of physical, organizational, psy-
chosocial and sociodemographic work-related risk factors
that contribute to the onset of MSDs or to the aggravation
of existing ones [2]. Studies have established a positive
link between physically demanding working conditions
and their negative influence on the musculoskeletal (MS)
system. The most frequently reported occupational risks are
postural and joint constraints, standing or working upright,
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walking during work, manual load handling, repetitive
tasks, very rapid hand movements, visual display unit
(VDU) work, a static working posture, and heavy physical
work [3]. Additionally, several organizational and psycho-
social factors that lead to acute or chronic stress may have
an impact on the musculoskeletal health of workers, includ-
ing significant time pressure/work overload, harassment/
bullying in the workplace, conflict with the boss or peers,
work rhythm constraints, and insufficient work breaks,
among others [2].

As a rule, higher prevalence of MSDs is reported in
specific sectors such as construction, agriculture/fisheries,
industry, transport, and health care, therefore the majority
of studies focus on those particular sectors. Nevertheless,
WRMSDs are widely present in all occupational spheres;
therefore, current epidemiological studies should look into
other economic sectors as well.  Education is a chronically
underfunded sector in many countries, and its working con-
ditions and work environment hazards could potentially
have a detrimental effect on workers’ health in terms of in-
creased risk of MSDs. In recent years, this has led more sci-
entists to take notice of the ergonomic and organizational
hazards associated with MSDs in all levels of education
(elementary, general, higher), as well as the prevalence of
these disorders among both teachers and students [4-7].

Successful prevention of WRMSDs in the education
sector requires not only tracking the prevalence of MS com-
plaints among various professional groups but also an ex-
tensive study of the occupational hazards leading to these
disorders at the specific educational institution. Therefore,
the purpose of our study was to determine the prevalence
of musculoskeletal complaints among employees in a uni-
versity setting, as well as the most significant risk factors
for their occurrence.

MATERIALS AND METHODS
The study was conducted among employees from all

administrative departments and faculties of Trakia Univer-
sity, Bulgaria: Faculty of Medicine, Faculty of Agriculture,
Faculty of Veterinary Medicine, Department for Informa-
tion and In-Service Teachers Training, Medical College,
University Hospital, Faculty of Education, Faculty of Eco-
nomics, Haskovo Branch, Faculty of Engineering and Tech-
nology – Yambol, and Rector’s Office. Two questionnaires
were used in the study: the standardized Nordic Muscu-
loskeletal Disorders Questionnaire and a specially designed
Occupational Risk Factors Questionnaire, listing 14 occu-
pational hazards associated with MSDs most frequently re-
ported in the literature, and their exposure time [8]. The
musculoskeletal questionnaire was slightly modified as
well, to include an additional question on the type of com-
plaints about each body part (ache/ pain at rest or during
movement, discomfort, stiffness, muscle weakness, etc.).
The surveys used were approved by the Ethics Committee
of the Medical Faculty, Trakia University. The studied sub-
jects were later divided into groups based on their gender,
age, years of work experience at the university, and em-
ployment position (table 1.). The employment classifica-
tion was as follows: tutors (teachers, professors and assist-

ant professors), administrative employees, and auxiliary
workers (including cleaners, security workers, lab techni-
cians and others, mainly occupied in physical work).

Table 1. Distribution by sex, age, years of service
at the university, and employment position of the studied
cohort.

Determinant Number (N) Percent (%)
Sex
Female 370 68.39

Male 166 30.68

Didn’t specify 5 0.92
Age
25-34 56 10,35

35-44 118 21.81
45-54 139 25.69

55-64 195 36.04

>65 21 3,88
Didn’t specify 12 2,22

Years of experience
0-9 176 32.53
10-19 90 16.64

20-29 83 15.34

30-39 98 18,11
>40 4 0.74

Didn’t specify 90 16.64

Employment position
Tutor 296 54.71

Administration 98 18,11

Auxiliary 112 20,7
Didn’t specify 35 6,47

The collected data were statistically processed us-
ing the StatSoft Statistica v.12 software. The total number
and percentage distribution of the studied parameters were
calculated for each subgroup. Student’s t-test and correla-
tion analyses were also performed. A significance level of
5%, i.e. p <0.05, was accepted for all statistical analyses.

RESULTS
Out of the 904 employees at the university, 542 in-

dividuals returned correctly filled out forms (59.95% re-
sponse rate). The mean age of respondents was 49.98±10.4
years, and their average work experience at the university
was 16.68±12 years. Almost 74% of responders experienced
some kind of musculoskeletal issue in various body parts
during the previous 12 months (table 2.), while 29.02% ex-
perienced symptoms in the previous 7 days. The mean
number of reported complaints per individual was 2.29,
with a significantly higher number of MS locations in fe-
male employees compared to the male, p = 0.000058. In
the subgroups divided by age, work experience and em-
ployment position, no significant differences were observed
in the number of body parts affected by MSDs.
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The most commonly reported MS complaints by lo-
cation were those affecting the lower back, upper back and
the neck area, followed by shoulders, knees and hands (fig.
1.). There were some minor variances present in the stud-
ied subgroups: a higher percentage of hand/arm symptoms
was reported by auxiliary workers, as well as lower back
complaints by administrative staff. The predominant type

Table 2. Musculoskeletal complaints among the studied employees during the last 12 months distributed by
gender and employment position (number of locations and overall percentage).

 None One Two Three Four Five Six Seven Eight More than 8 Mean
Total 141 115 87 65 60 33 16 14 2 8 2,29
N/% 26,06 21,3 16,08 12,01 11,09 6,1 2,96 2,59 0,37 1,48

Female 91 67 56 45 48 28 14 12 1 8 2,41*
N/% 24,59 18,1 15,13 12,16 12,97 7,57 3,78 3,24 0,27 2,16
Male 48 46 31 19 12 5 2 2 1 0 1,64*
N/% 28,91 27,7 18,67 11,44 7,23 3,01 1,2 1,2 0,6 0

Tutor 78 59 52 35 35 17 8 6 2 4 2,14
N/% 26,35 19,9 17,57 11,82 11,82 5,74 2,7 2,03 0,67 1,35

Admin 23 21 17 13 8 6 6 2 0 2 2,28

N/% 23,47 21,4 17,34 13,26 8,16 6,12 6,12 2,04 0 2,04
Auxiliary 29 24 14 14 15 8 2 4 0 2 2,25

N/% 25,89 21,4 12,5 12,5 13,39 7,14 1,78 3,57 0 1,78

*significant difference (p = 0.000058)

of MS complaint was ache/pain during movement (23.8%
of all reported symptoms), followed by discomfort (17.9%)
and stiffness (17.2%) in the affected anatomical area.
10.35% of respondents indicated that the musculoskeletal
symptoms interfered with their work on a daily basis and
reduced their overall performance.

Fig. 1. Distribution of musculoskeletal complaints in the studied employees by location (in percentage).

The correlation analysis found a single significant
positive correlation - between the number of musculoskel-
etal complaints and the years of service (r=0.11, p=0.019),
but none between the number of complaints and the work-
ers’ age.

The analysis of results from the Musculoskeletal Oc-

cupational Risks Questionnaire showed that the most pre-
dominant hazard at the university was working with dis-
play screens (fig. 2.): 48.2% of male workers, 59.2% of fe-
males, 62.8% of tutors and 82.6% of the administrative staff
reported working with display screens for at least half of
the work day.
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Fig. 2. Distribution of musculoskeletal workplace hazards by duration of exposure for the studied population (in
percentage).

Other significant occupational risk factors were repeti-
tive hand movements (the predominant issue for auxiliary
workers, with 29.7% having to perform them for at least half
the work day), working at a non-ergonomic work station, and
work posture (prolonged sitting or standing). In comparison,
only a minimal number of employees were exposed to haz-
ards such as heavy physical work, workplace vibrations, car-
rying heavy loads or working outdoors in cold weather.

DISCUSSION
Period prevalence of MSDs is an important health in-

dicator both in work-related and non-work related settings.
In our study, the prevalence rate of university employees af-
fected by MS complaints in the last 12 months was relatively
high, but nevertheless concurrent with similar research on
education workers, where the rate of MSDs ranges from 43%
to 85% [4,9,10]. This consistency in outcomes regarding
MSDs in the education sector indicates that not only physi-
cally demanding jobs are at significant risk of MSDs.

Gender differences in the prevalence of MSDs are an-
other specific focus of research, and, overall, the female gen-
der is consistently shown to be at higher risk of MSDs than
the male. The education sector seems to follow this trend.
Similarly to our results, various studies indicate that female
employees in the education sector, both in teaching and in
administrative jobs, are more affected by MSDs than men
[6,11-13].

The body parts most commonly associated with MSDs
in the education sector are the back, neck and shoulders, out-
comes that align with the findings in our study. De Ceballos
& Santos’ results from a sample of 525 teachers found the
most common musculoskeletal pains to be localized in the
shoulders (31.6%), upper back (27.8%) and neck (27.2%) [4].
Sirajudeen et al. found neck complaints (53.5%) to be the
most prevalent among college workers in Saudi Arabia, fol-
lowed by lower back (43.3%) and hand regions (31.6%) [9].
Collins and O’Sullivan identified that the neck (58%), shoul-
der (57%) and lower back (51%) showed the highest reported
symptoms across a cohort of 852 office based university

workers [11]. Mohan et al. observed that WRMSDs among
academicians at a higher learning institute were predomi-
nantly neck pain (44.7 %), shoulder pain (40.4 %), upper
and lower back pain (33.3 %) [14]. Similar results were ob-
tained by Cheng et al., Algarni et al., Mohammadipour et
al.  [5,10,15].

Working with video display screens turned out to be
the most reported occupational hazard in our study for both
administrative and teaching staff. Working with VDUs, paired
with inappropriate work stations and prolonged sitting, is
known to lead to complaints from the back, neck and shoul-
der regions, which were the most reported MSD locations in
our study [3]. These issues predominantly affect female and
more experienced workers. Ricco et al. found a clear asso-
ciation between the prevalence of MSDs in employees work-
ing with VDUs and the female gender, work experience and
the weekly hours at work [12].

The observed significant positive correlation between
the number of musculoskeletal complaints and the years of
service, but not between the number of musculoskeletal com-
plaints and the employees’ age, indicates an occupational
etiology of the reported MSDs, rather than an issue associ-
ated with older age of the workers. This result points towards
possible prevention strategies against MSDs at the studied
university setting – prevention needs to focus mainly on
minimizing the exposure to occupational hazards, specifi-
cally non-ergonomic work arrangements, work movements
and work postures. These can be further supplemented by
measures to minimize the adverse effects of the MSD-asso-
ciated occupational hazards: active work breaks, at-desk ex-
ercises, increased overall physical activity [16].  Of course,
the afflicted employees should receive additional assistance
in managing their MSDs, such as modified work stations,
regular health checks and rehabilitation. A multifaceted and
comprehensive approach to work-related musculoskeletal
disorders in the workplace will lead to the best results in
terms of reduced sick leave days, increased work ability and
productivity, and happier workers [2].
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