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Assessment and Prevention of
Musculoskeletal Disorders in Greek
Miners

Katerina Papadimitriou', Yvoni Kyriakidou?, Ourania Matsouka',
Katerina Daskalaki', Paraskevi Malliou', Vasilis Vasiliadis?

Introduction: On of the most important challenges nowadays is to improve
the health of workers globally. Since 2005, the World Health Organization
(WHO), through its Regional Office for Europe, has recognized the importance
of employee well-being and of the prevention of health problems in the
workplace. Aim: The aim of the study was to describe the musculoskeletal
profile of miners by recording the possible deficits and dysfunctions of their
musculoskeletal system. One of its objectives was to create and implement
educational material for the prevention and improvement of musculoskeletal
diseases. Materials and method: The sample consisted of 100 Greek miners
with an average age of 39 (+8) and 1.6 (+0.5) years of work experience in
mine tunnels. The programme included the recording of musculoskeletal
disorders and the evaluation of the subjects’ knowledge for the prevention
and management of musculoskeletal pain after the implementation of the
programmme as well as their subsequent relationship with physical exercise
and its benefits. Data collection was done through personal interview and
questionnaires. The corresponding educational material was created in
printed and electronic form, based on the results of the assessment. Training
included theoretical and hands-on hourly seminars that lasted 4 months.
Upon completion, employees were evaluated by answering questions related
to their training material. Results: The results showed that most of the miners
did not maintain the correct position during their work. The pain intensity was
significantly dependent on area of body (Chi-Square ; =12.36, p<0.001) and
the scale of “physical-body health» showed higher scores in subjects who did
not experience pain (F=4.26, p=0.042). Also following the implementation of
the programme the knowledge of the employees regarding the prevention
and treatment of musculoskeletal disorders was very good. Conclusions:
According to the above, the implemented methodology was effective
and can be applied to other working populations by adapting the training
material accordingly.
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Introduction

Following the implementation of a pilot study, the Eu-
ropean Agency for Safety and Health, found that work-
ers’ musculoskeletal disorders need to be prevented. It
has also been established that office and manual work-
ers face common musculoskeletal problems of different
etiology but with a common treatment method'. The
World Health Organization, through the Regional Office
for Europe, reports that musculoskeletal problems that
occur in workers are related to the work environment
and their performance in it.2

Among others, mines are a quite demanding working
environment. In international literature, there are sever-
al studies that highlight the health problems of miners,
by examining chemical, biological, ergonomic and psy-
chosocial risk factors.>** There are also studies on the
diseases that occur in miners, 572 as well as on muscu-
loskeletal disorders due to the stresses and strains they
suffer at work.'*11213 A typical example is a study, * ac-
cording to which 78% of the 1900 miners that were eval-
uated reported having some musculoskeletal condition.

Thus, ititis understood that the poor health of workers
is one of the most important reasons for being absent
from work on frequent long or short-period sick leaves.
Companies, for their part, are trying to take measures
in order to address such problems by taking care of the
health and safety of employees in their workplace in a
number of ways.

Such an initiative was taken by the management of a
mining company based in Greece, by asking a research
team from the Department of Physical Education and
Sports of the Democritus University of Thrace to out-
line the musculoskeletal profile of miners, recording the
musculoskeletal disorders they may have and suggest
ways in which they can be prevented and alleviated.
Therefore, through this project they wanted to have a
tool for the prevention and treatment of musculoskel-
etal pain that would be used by both current and new
employees.

Thus, the purpose of the present study was to assess
the musculoskeletal profile of miners by recording the
possible deficits and dysfunctions of their musculo-
skeletal system. One of its objectives was to create and
implement educational material for the prevention and
improvement of musculoskeletal diseases.

Methodology

Sample
The sample consisted of 100 Greek miners with an av-
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erage age of 39 (+8) and 1.6 years (+0.5) years of work.
The prerequisite for their participation was that they
worked systematically in the company’s mines and not
occasionally as contracted workers.

Evaluation procedure - instruments

Initially, all miners were briefed about the aims of the
project, their voluntary participation and the ability to
drop out wheneverthey wished. In addition, the research
team assured them that their personal data would be
protected and that further use of the data generated by
the project would be used only for research purposes.
It should be mentioned here that all the miners partici-
pated in the project and that they gave their consent in
writing in advance.

The programme was divided into the following parts:

1) Assessment of musculoskeletal disorders

The assessment took place in a properly designed
space provided by the company for the implementation
of the programme. Information about their type of spe-
cialisation in the galleries (vehicle driver, machine oper-
ator, electrician, plumber, etc.) and their body position
during work (sitting or standing, prolonged use of ce-
tain parts of the body, such as the neck, the upper and
lower limb joints, the back, and the torso) was collect-
ed through personal interviews. Next, a questionnaire
about musculoskeletal disorders and pain evaluation
was used.

In this way, the musculoskeletal profile of each em-
ployee was evaluated, including the deficits and dys-
functions of their musculoskeletal system which may
have been due to some musculoskeletal discomfort,
condition or a chronic pain in a specific anatomical
area of their body. Workers who did not have a deficit
or musculoskeletal problem were not excluded from the
programme because, as mentioned above, one of its
objectives was also the prevention of musculoskeletal
disorders.

2) Preparation and implementation of the training ma-
terial

In accordance with the above evaluations, the work-
ers were grouped depending on their common muscu-
loskeletal profile on the basis of which the training ma-
terial was prepared. For instance, “a worker experiences
neck pain when using levers for a prolonged period of
time in a seated position (machine operator). Describing
the problem, he states that he experiences pain in the
neck or high up in the shoulders after a short period of
work and the pain continues for the rest of the day. Very
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Table 1. Position of the body during work

Body position Always Often Some times Rarely Never
Correct body posture 58% 23% 10% 9% 0%
Uncomfortable position 2% 10% 32% 40% 16%
Shoulders "raised 4% 5% 2% 87%
Position of the head in extension 23% 59% 12% 3% 3%
Torso movement right or left 11% 72% 5% 8% 4%

often, the area feels numb or is sensitive to the touch.

Why is that? Workers with neck pain usually have an
excessive and prolonged muscle activity of the deep
flexors of the head, while their neck movement is lim-
ited. They often show a differentiated position of the
upper back with a displacement of the scapula. Muscles
that control the shoulder blades are probably in «poor
physical condition”, which results in their incorrect posi-
tion. The scapula then changes its position and creates a
problem in the movement of the shoulder. In this case,
workers should be trained how to maintain a correct
head position and to improve their muscle function
through exercise.

Prior to the training sessions, each employee was
given a detailed report on the importance of the dys-
function he was experiencing. Subsequently, employ-
ees were trained in the prevention and management of
musculoskeletal pain through seminars (theory/prac-
tice in the classroom) and distribution of printed and
visual material. The training material included photo-
graphs and drawings with detailed instructions on how
to perform the respective exercises for the prevention
and management of musculoskeletal discomfort or pain
relief. Their training also included the correct use of the a
waist belt as well as other therapeutic equipments such
as cold and warm compresses.

The above material was delivered in electronic form,
properly designed so that the required information
could be found easily by the user.The ultimate goal of
the created training material was to advise on the im-
plementation of therapeutic exercise programmes that
would be easy to implement even in the workplace, en-
hancing the well-being and good health of employees.

Upon completion of their training, the workers were
able to get advice and support from the scientific team
through scheduled teleconferences (skype, in groups or
individually). In accordance with the provided materi-
al, they volunteered to apply it outside and inside their
workplace. For instance, after a limb or the whole body
has remained in the same position for a prolonged peri-
od of time, e.g. continuous involvement of the neck dur-

ing the placement of explosive material in the gallery,
to do an exercise in order to soothe the strain, such as
stretching with a specific dosage in order to restore the
neck muscles to their original state and relieve them.
Thus, these systematic sessions involved answering
questions and addressinng concerns regarding exercise
and the management of musculoskeletal discomfort, in
cases where the intervention of a doctor was not consid-
ered necessary.

3) Post-training assessment

After training, an evaluation was conducted to de-
termine a) whether the training helped the workers to
manage their musculoskeletal strains, b) whether they
had learned how to choose the appropriate therapeutic
tool or the corresponding form of exercise for the tired
area (e.g. decongestion stretch) after the end of any in-
tense activity, and c) whether the training met their ex-
pectations (training content, mode of training, material).

Results

Body position during work

According to the results, most of the miners (58%) did
not think of and did not adopt the correct body posture
during their work. In contrast, 23% “often” adopted the
correct body posture. Also 40% of them «always» as-
sumed an uncomfortable position, 32% «sometimes»
while only 16% «never» assumed an uncomfortable po-
sition. Regarding the position of the shoulders, it was
found that the largest percentage of miners (87%) did
not keep their shoulders «raised» during work. Also their
head was «often» extended (59%) as they had to look
forward and up. But there was also a 23% of miners who
«always” kept their heads up. Regarding the movement
of their torso, the results show that 72%, of the miners
“often”and 11% “always” moved it to the right or left (Ta-
ble 1).

Chronic musculoskeletal pain - area of body
The evaluation of musculoskeletal pain in miners
showed that 83% felt some kind of pain, while 13%
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Figure 1. Chronic musculoskeletal
pain-body area

did not.In particular, 83% reported pain in the lower
back while 12.9% did not. In contrast, 46.5% of the pa-
tients experienced neck pain, while 49.5% did not. Also,
only 24% felt pain in the knee and 16.8% in the shoul-
der (Figure 1 & Figure 2). According to the value (Chi-
Square, =12.36, p<0.001) it was found that the pain var-
iable depended significantly on the area of pain.

Miners’ quality of life in relation to musculoskeletal
pain

Next, the effect of musculoskeletal pain on the min-
ers’ quality of life was assessed. Their quality of life was
measured on the “physical-body health» scale and the
mental-spiritual health scale. According to the results,
the scale of “physical-body health» showed higher
scores in subjects who did not experience pain (Chi-
Square=4.26, p=0.042). On the contrary, no difference
was found, between the miners who were in pain and
those who were not, on the mental-spiritual health scale
(Chi-Square=5.42, p=0.153). Here it should be men-
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Figure 2. Area of body pain

tioned that only 5% of the miners in the sample partic-
ipated in exercise while about 12% had practiced some
sport in the past (most of them football athletes at the
local level).

Effect of the program on miners

The evaluation of miners was divided into two parts,
a) the knowledge they gained after the implementation
of the programme and b) its effect on their attitude to-
wards exercise. First of all, it should be mentioned that
61% of the sample spent «some time» on the training
material given to them after using it, 18% «quite a lot»,
18% «not at all», 1% «a lot» and 2% did not answer. Re-
garding the reasons why the miners did not spend as
much time as they should have on the training materi-
al, it was found that 36% answered that they «wanted
to but did not», 29% answered that they «did not have
time», 8% that they «were fit or did not have any pain
and so they did not need to do anything», 4% «did not
feel like it», 11% did not exercise «for other reasons» and

Table 2. a.Time spent on the training material, b. Reasons they did not dedicate to the traming material, c.

Correct and incorrect answers

After training Not at all A little bit Quite a lot A lot No answer
a. Time spent on the
training material 18% 61% 18% 1% 2%
Wanted to Didn't Did not have  Did not feel Other No
but did not have time any pain like it reasons answer
b. Reasons they did
not dedicate to the 36% 29% 8% 4% 11% 12%
training material
Correct Incorrect
answers answers
c. Knowledge after
programme 70% 30%
110 NOZHAEYTIKH {3 761062, Tetyoc 2, Anpihioc - lodviog 2023
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12% did not answer. However, 70% of the miners gave
correct answers to the questions regarding the use of
targeted muscle strengthening and stretching exercises
as well as ways to manage musculoskeletal pain (Table
2).

It was also found that, on average, 70% of the miners
learned how to perform selected muscle strengthening
exercises and how to intervene with other means (belt,
pads). It is noteworthy that about 30% of the miners re-
membered detailed information from the provided ma-
terial.

Moreover, more than 91% of the miners believed in
the importance of exercise in their lives, while more than
60% stated that their awareness of exercise issues im-
proved their quality of life. Finally, their attitude towards
exercise changed by more than 75%, with most of them
expressing a desire to start exercising.

Acceptance of the programme by the miners

According to the results, the miners in the sample
found the seminars «very» interesting although 41%
of the respondents said that the were already familiar
with the provided information. The fact that such a high
percentage of workers, including those who already
found the information familiar, showed interest in the
implementation of the programme was proof of its suc-
cess, at least at the stage of training the miners in issues
concering exercise. Although scientific and sometimes
unfamiliar exercise terminology was used during the
seminars, almost all employees (99%) found the sem-
inars «very» comprehensible). Finally, the employees
replied that the whole programme was important and
constructive as most of them (88%) believed that what
they heard and learned would help them «a lot» in their
daily lives.

Discussion

As mentioned above, the present study aimed to doc-
ument the deficits and dysfunctions of the musculoskel-
etal system of miners. As a result, training material for
the prevention and improvement of musculoskeletal
diseases as well as a training programme for the min-
ers based on the collected data were created. According
to the results, most miners, do not adopt a correct sit-
ting or standing posture during work, nor do they think
about the correct way of lifting weights from the ground
(pipes, boxes of equipment, etc.). This is probably due to
the specific nature of their work, during which, as they

Volume 62, No 2, April - June 2023 &3

themselves reported in their interviews, they are often
forced to assume uncomfortable positions of long or
short duration, while static or in motion (turning the tor-
so to the right or left, bending the torso). Also, very often
their head is extended (looking upwards), which proba-
bly accounts for the fact that they do not have «raised»
shoulders, a position usually adopted by office workers
(head in a bend).!

From the above, it was expected that the miners in the
sample would experience pain in the back, neck, knees
and shoulders. Regarding the percentage of pain felt in
different parts of the body, it was found that most of the
miners experience pain in the waist area. In contrast,
most of the miners felt no pain in the knees and shoul-
ders. Regarding the neck area, the percentage of miners
who felt pain was almost the same as the percentage
of those who did not. The above confirms the opinion
of researchers who, among others, state that the mus-
culoskeletal discomfort of miners occurs in the neck,
shoulders, limbs and back.' Risk factors are the repeti-
tive movements of the workers, the movement of heavy
materials and the continuous forward bending of the
torso (bending over).

Regarding the miners’ quality of life, it was found
that although musculoskeletal pain did not affect them
mentally and psychologically, it did affect their physi-
cal-physical performance. It seems that their disappoint-
ing participation in exercise (only 5% of them did some
type of workout) did not help them to compensate for
the deficits of physical performance experienced by
people in pain."”

The implementation of the programme seemed to
attract the interest of the miners since, as it was found,
they all participated in the training seminars, even ask-
ing questions and taking notes. They also showed the
same interest in the practical part where they were
trained in the correct execution of the proposed exer-
cises for the improvement and prevention of musculo-
skeletal disorders. Possibly, this was due to the fact that
it was the first time they attended any training that was
so directly related to their health.

When the miners were asked to answer questions
about the content of their training, it was found that
most of them did not concern themselves much with
the training material. Nevertheless, the majority of them
gave correct answers. In particular, they gained impor-
tant knowledge about the types of exercise and other
means (e.g. the use of a waist belt, the application of a

HELLENIC JOURNAL OF NURSING 11
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cold or warm compresses), the way they are performed
and applied in order to manage and prevent musculo-
skeletal pain. In fact, almost 1/3 of them now posses de-
tailed knowledge about the material they were trained
on.

It appears that the expected outcome was exceeded
due to the duration and content of the programme as
well as the approach taken by the research team dur-
ing the seminars. This is also supported by the fact that
all the miners found the seminars very comprehensible
and interesting.

It was also found that, during the programme, most
miners did not systematically engage in the proposed
form of exercise although they showed that they re-
alized its benefits and expressed a desire to start ex-
ercising.This is probably due to their age, at which
they have not yet experienced a permanent muscu-
loskeletal pain or condition that would make them
feel the need to strengthen their body muscles. After
all, musculoskeletal problems increase significantly
with age.” Another reason was probably their time
working as miners, which as mentioned above was
less than two years. Although there are many stud-
ies that highlight the benefits of exercise and provide
data on its effectiveness in the workplace,'s'71819 this
research showed that it is not easy to start exercising
for someone who has never done so before. However,
when the miners of the sample decide to do so, they
will have at their disposal a safe tool that, as it was
found, they know well and as a result they will be able
to improve and protect their physical health and their
work performance.

12 NOZHAEYTIKH {J

Conclusion

The following conclusions were drawn:

° The programme attracted the miners’ interest
and was completed by them.

° They gained important knowledge about dif-
ferent types of exercise and other means (e.g. applica-
tion of cold or hot patches, bandages) that they can use
to manage or prevent their musculoskeletal pain.

° During the programme, most miners did not
systematically engage in exercise (due to lack of time or
the fact that they postponed it with or without reason
even though they would have liked to exercise). Howev-
er, they became aware and will always have the possibil-
ity to strengthen their body since they have the relevant
material at their disposal.

° After the implementation of the programme,
the employees’ attitude towards exercise changed to a
large extent, with most of them expressing a desire to
start exercising.

Based on the above conclusions, the research team
suggested that the company of the miners who partic-
ipated in the project create incentives that would mo-
tivate employees to participate in exercise programs,?
and implement them as much as possible. This would
be helped by a six-monthly or annual seminar that will
monitor-assess, support, inform and resolve additional
questions from workers about maintaining good physi-
cal fitness and preventing musculoskeletal pain. Thus, in
the long term, exercise will become a part of the work-
ers life and the chance of accidents and injuries during
work will be further reduced. Their health will also be
maintained and improved where needed.
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MEPIAHWH
A&1oAdynon kat MpdAnwn MuookeleTikwv Mabrioewv oe EAANveg MeTaAAwpUxoUG

Katepiva Mamadnuntpiou’, YRovN Kuplakidou?, Oupavia Matoouka', Katepiva Aackahdkn ', Mapackeur) MaAAiou',
Baoiing Baotheiddnc?
"TuARpa Emotiung Ouoikric Aywyng kat ABAnTiopou, Anpokpitelo Mavemotriuio Opdkng, Kopotnvry, ENAGSa
23 oA Emotnuwv Zwng, Mavemotrpto tou Westminster, Aovéivo, Hvwpévo Baoilelo
3|AZIZ MoAv-latpeio, Ztpaupdc, Oscoalovikn, ENNGSa

Ewcaywyn: Kopugaia mpokAnon onpepa amoteAei n feAtiwon Tng vyeiag Twv epyalopévwy og Taykooto emimedo.
Amo6 1o 2005, o MNaykooulog Opyaviopog Yyeiag (M.0.Y.), péow tou MNepupepelakol Mpageiov yia tnv Eupwrn, €xet
avayvwpiogl TN onpacia g sunpepiag Tou gpyalopévou Kal TG mMPOANYNG MEOPRANUATWY UYEIAG OTOV XWPO
gpyaciag tou. Zkomog: Htav n a§loAdynon Tou HUOOKEAETIKOU TIPO®IA Twv LETAANWPUXWV TTEPLYPAPOVTAG Ta mOava
eNMelppOTa Kal SUCAEITOUPYIEG TOU MUOOKEAETIKOU TOUG CUOTHUATOC. EMpépoug 0Ttoxog fTtav va dSnuioupynoet Kat va
EPAPUOOEL €va eKTTAIOEVUTIKO UAIKO TTPOANYNG Kal BEATIWONG TV MUOOKEAETIKWY TTaBrioewv. YAIkO kat MéBodog: To
Seiypa amotéAeoav 100 EAANvVEG HETANWPUXOL e HEGO Op0 NALKiag 39+8 étn kat 1,6 €tn £0,5 €pyaociag otig oToéc. To
TTPOYPAUUA TIEPLEAAUBAVE TNV KATAYPAPT TWV HUOCKENETIKWVY EVOXANCEWV Kal TNV aloAOYNoN TWV YVWOEWV TOUG YId
™V mPOANYN Kat SLaxeiplon Tou HUOCKEAETIKOU TIOVOU PETA TNV EQAPHOYH TOU TTIPOYPAUUATOC OTTWG KAl TNV UETETIETA
OX€0N TOUG UE TNV CWHATIKA doknon aAAd Kal Ta 0@EAN TNG. H cul\oyr Twv dedopévwy €yive HECW TNG TTIPOOWTTIKAG
OUVEVTELENC Kal EpWTNUATOANOYiWV. BAoEl Twv amoTteAeOUATWV TNG a&loAdynong dnpioupyrOnke ekmaldeUTIKO UAIKO
0€ €VTUTIN Kal NAEKTPOVIKA Hop@n. H ekmaibevon mepleAdpufave wplaia ogpivdpla Bewpiag kat mpdéng Sidpkelag
4 unvwv. Metd to TéAog NG, ol epyaldpevol aglodoyndnkav amaviwviag o EPWTHMATA TTOU APopoUcaV TO UAIKO
NG ekmaidevorg Toug. Amotehéopata: Ta amotedéopata £€del§av 0Tl ol TEPLOTOTEPOL amd TOUG PeTAMWPUXOUG Sev
Slatnpovoav t cwoTtn Béon Tou cwHaAToC KAtd TN SidpKela TS epyaciag Toug. H évtaon tou mévou e€aptnOnke
oNpavTIKa amo v meptoxn tou movou (Chi-Square  =12,36, p<0,001) Kat N KA{HAKA «OWHATIKAG LYEiG» ESeI&e upn-
\oTepeg BaBuoloyieg og dtopa mou Sev mapovciacav novo (F=4,26, p=0,042).Emiong petd tnv uAoTmoinon Tou mpo-
YPAUUOTOC Ol YVWOEIC TwV £PYAlOMEVWV OXETIKA UE TNV TTPOANYN Kal Ogpareia TwV MUOOKEAETIKWY TTABAOEWY RTavV
TIOAU KOAEG. ZUupMEPATHATA: ZUUPWVA UE TA TTApaTavw n peBodoloyia mou akoAouBnONKe NTAV ATTOTEAECUATIKA
KOl UITopei va e@appooTei kal o€ AAoU¢ pyactakol¢ TANBUoUoUC TPocapolovTag QUOIKA TO UAIKO ekmaidsuong
avaloya pe TI¢ avAyKeC TOUC.

Né€eic kAe1dia: Yyeia epyalopévwy, HUOOKEAETIKEG TTABNOELG, PUOIKH dpaoctnploTnTa

><1 YmevBuvog aAAnloypagiag: Katepiva NMamadnuntpiov, Tunpa Emotiung Guoikig Aywyng kat ABAnTIopoU,
Anpokpitelo MavemotAuio ©pdkng, Kopotnvn, Podomm, EANada
E-mail: kpapadim@phyed.duth.gr
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