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The locomotor system diseases and discomforts, especially the spine-related ones, are a great burden of modern 
society. Everyone is exposed to their occurrence risks and complications. Many trade union members suffer from 
serious musculoskeletal diseases due to which absentism rate is high and their labour capabilities are diminished. 
It has negative effects on employers as well; the employers usually solve the issue of absent workers by transferring 
work tasks to the present workers thus increasing their work load, which overloading may lead to their sick leaves, 
and thus closing the vicious, ever smaller, circle.  

People spend a comprehensive portion of their lives at work. Therefore, the way in which we execute our 
occupational tasks, either correctly or incorrectly, becomes of outmost importance since the task-related 
movements are repeated hundreds or thousands times when we handle loads, operate various machines, or sit 
in front of a computer. These occupational risks insidiously lurk for months and years, thus invisibly but inevitably 
compromise our health. Only when we become aware of those risks, we can intervene preventively and promote our 
health with no torment at all!

Trade Union in Printing and Publishing Industry of Croatia is publishing this brochure within the framework of 
the project “Dialogue and knowledge build progress”, which has been launched on March 29, 2018, and will last 
18 months. The project is financed by the European Social Fund – Operational programme: Effective Human 
Resources – Social Dialogue Enhancing. The rationale of the project is to provide additional education to the labour 
representatives by expanding their knowledge about and introducing topics they can discuss through constructive 
dialogue. Simultaneously, the representatives are trained in the skills of quality dialogue performance at their 
workplaces.  

Knowledge about labour-related issues should be transferred to as many workers. This manual is a part of 
that endeavour. The brochure was created based on the research on practice of work processes in printing and 
publishing industry. As expressed by the author Assist. Prof. Josipa Nakić, Ph.D.: “The purpose of the manual is 
to indicate importance of correct movement performance and work in printing and publishing industry and its 
adjacent areas for the prevention of musculoskeletal disorders with the accent on spine health protection and 
promotion. In the manual, some of the most common and potentially most dangerous mechanisms of injuries to 
the musculoskeletal system are presented. The clear differences between the correct and incorrect techniques of 
movement performance and manual handling of load from the aspect of body posture. Although most of work is 
done by machines, the portion of human physical work, serving machines, cannot be ignored either.” 

First, we wish to express our gratitude to the author of the manual, Assist. Prof. Josipa Nakić, Ph.D., who may 
be considered a pioneer of occupational kinesiology, the area significance of which is yet to be recognised. Her 
recommendations and figure will lead you through the manual in a simple way and, it is our hope, improve your 
approach to your health at work and in everyday life.  

Our gratitude goes to the project leader Marina Kasunić Peris, univ. spec. eu., and project coordinator Matea Mikić, 
mag. iur., who not only have coordinated the work on the manual but earned the greatest credit for the realisation 
of the whole project “Dialogue and knowledge build progress”. 

Our special appreciation goes to executive boards, representatives of the employers, and workers with the following 
companies: Lana Karlovačka tiskara d.d. – Karlovac, Bakrotisak d.d. – Garešnica, Istragrafika d.d. – Kanfanar, 
Agencija za komercijalnu djelatnost d.o.o. – Zagreb, Radin print d.o.o. – Sveta Nedelja, Vjesnik d.d. – Zagreb, and 
Tisak d.d. – Zagreb. By opening doors to their production lines and their active cooperation they enabled the field 
research the findings of which are in the foundations of the manual. This example demonstrates that the dialogue 
between employers and employees builds progress.     

Our wish was to present an illustrative, short and substantial manual, so let the foreword be the same.  

Hold yourself well (I mean it literally)  

Darije Hanzalek, President 
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INTRODUCTION
There are three main goals of the manual 
Basics of correct manual handling in the 
printing industry:

1 1 The first goal is to raise awareness of 
employers and employees about the 
importance of correct movement and 
physical work performance at work in the 
printing and publishing industry.   

1 2 The second goal is to facilitate learning 
of the basic correct movements through 
simple image displays. 

1 3 The third goal is, by fulfilling the first two 
goals, to act preventively on occurrence 
and progression of musculoskeletal 
disorders, with an accent on the spine 
problems, specifically the backpain 
problems of workers in the printing and 
publishing industry.

1
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INTRODUCTION

Quality of work refers to body posture during 
everyday work activities, like load lifting. 
Posture, or body position and movements, can 
be correct and incorrect. Incorrect positions 
and movements cause mechanical damages 
to bones, joints, muscles, etc., which leads to 
pain. Correct positions and movements during 
manual handling of loads are considered one 
of the most important ways of keeping our 
back and spine healthy.  

Back pain has nowadays become a big 
issue in everyday life. Almost every single 
working-active adult has experienced 
back pain at least once in his/her lifetime. 
Workers from all spectrum of occupations 
– from administration workers to physical 
labor – suffer from back problems. It is 
interesting that people always look at a kind 
of occupational work and its amount when 
trying to determine the main cause of their 

back pain. In some occupations physical 
activity (PA) is low, if any, while in other there 
is too much toil. Despite different physical 
loads on workers, both scenarios have one 
common denominator: the resulting back 
pain. So, what causes back health issues in 
workers? On following pages one of the main 
causes of back pain will be explained, as well 
as causes of pain in other parts of the human 
locomotor system – movement patterns. 

Quantity of work can be a cause of different 
injuries, pain as well. But, to be able to say 
that the worker is experiencing back pain due 
to, for example, too many repetitions of heavy 
load lifting in line of his/her work, we have to 
make sure he/she is using a correct technique 
of manual handling. If the worker is not 
lifting/lowering the load in a correct way, then 
the quantity of work cannot be treated as the 
main and only culprit. 

Occurrence and progression of back pain is affected 
by, besides a natural process of ageing, by a ratio of 
two main work load factors related with line of work: 
quantity and quality of work1 

Work quantity refers to the following components: the mass of the payload handled by 
a worker, the number of repetitions of a certain work task, the speed at which the task is 
performed, amplitude of the involved movement, and the time a certain body position is 
held. The higher the components of work quantity, the more important the quality of work is 
from the aspect of body posture. 
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 Ê The bigger the mass of the load, the larger the number of repetitions, the higher the speed of work, the 
larger the amplitude of the movement, and the longer the body is held, the greater the importance of work 
quality from the aspect of body posture.

The larger the mass of payload, the greater the importance of correct load handling

The larger the number of repetitions, the greater the importance of correct load handling.

The higher the speed of work, the greater the importance of correct load handling.

The larger the movement amplitude, the greater the importance of correct load handling.

The longer the body posture holding time, the greater the importance of correct body posture.

QUANTITY

INCORRECT WORK CORRECT WORK

QUALITY
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2
MECHANISMS OF INJURIES 
AND HOW TO KEEP YOUR 
HEALTH  
Mechanisms of injuries refer to incorrect 
positions and movements that, if continuously 
performed, cause mechanical damage to 
muscles, tendons, ligaments, intervertebral 
discs, nerve structures, cartilage, and even 
bones.  

We are talking about the mechanisms of injuries 
when the whole body or its particular part is 
holding positions or executes movements that it 
was not mainly made to do.

On the other hand, there are mechanism that 
facilitate keeping health of the musculoskeletal 
system. Each body part has its function and 
should perform the very function it was made for. 

We are talking about the mechanisms that 
promote health of bones, joints, muscles, etc., 
when the body or an individual body part holds 
the position or does the movement it was mainly 
made for.
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2.1. BENDING OF THE BACK

HEALTH PROMOTING MECHANISMS 

KEEPING THE BACK STRAIGHT

While lifting and lowering the load with different techniques, the back has to be straight. The 
back is straight when the pelvis and the spine are aligned. In this way we keep health of the 
spine from instant mechanical injuries as well as its “crumbling” that would occur in time. 

The motion of lowering the core is done from the hip joints. 

INJURY MECHANISMS

BENDING OF THE BACK 

Bending of the back is a mechanism of injuries that often appears while lifting and lowering the 
load with different techniques. When the back is bent on an everyday basis, there is a big risk of an 
instant mechanical injury as well as of “crumbling” of the spine that progresses in time. 

The motion of lowering the core should not be done by bending the back. 

 Ê The straight back is the most important mechanism to keep the back healthy.  

 Ê Bending the back is the most common mechanism of back injuries. 
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2.2. ROTATION OF THE LOWER BACK
INJURY MECHANISMS

ROTATION OF THE LOWER BACK 

Rotation of the lower back is especially 
dangerous for the back health. While 
rotating the lower back, its stability 
is compromised, which is the first 
precondition of pain and injury occurrence 
in the lower back area. 

HEALTH PROMOTING MECHANISMS

ROTATION OF THE BODY FROM THE 
LEGS

This mechanism of keeping the back 
healthy refers to the rule that the body 
should be rotated as a whole and from 
the legs. That way the lower back stays 
stabile and firm.

 Ê The everyday mechanism of keeping the back 
healthy.

 Ê The everyday mechanism of injuries.

MECHANISMS OF INJURIES AND HOW TO KEEP YOUR HEALTH
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2.3. BENDING AND ROTATING THE LOWER BACK
INJURY MECHANISMS

BENDING AND ROTATING THE LOWER BACK 

Bending and rotating the lower back at the same time is an extremely dangerous mechanism of 
injuries. It represents the combination of the first and the second mechanism of injuries. 

 Ê The most dangerous mechanism of injuries.

 Ê The everyday mechanism of keeping the back healthy.

MECHANISMS OF INJURIES AND HOW TO KEEP YOUR HEALTH

HEALTH PROMOTING MECHANISMS

STRAIGHT BACK AND ROTATING THE BODY FROM THE LEGS 

In the situations when the worker has to lower the core, lift the load, and transfer it, it is 
correct to lift the load with a straight back, to rotate the whole body from the legs, and to 
lower the load with straight back.
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2.4. SQUATTING ON THE TOES
INJURY MECHANISMS

SQUATTING ON THE TOES

Squatting while holding the body weight 
on the toes is extremely dangerous for 
the knees. Using this motion can lead to 
an instant mechanical injury as well as to 
”crumbling” of the knee that develops in 
time and leads to knee pain.

HEALTH PROMOTING MECHANISMS

SQUATTING ON THE FULL FEET

The squat is a correct technique of 
manual handling of the load, but only 
when it is done correctly. In order to 
keep the knee healthy while lifting and 
lowering the load, it is important to keep 
the body weight on the heels or on the 
full feet while squatting. 

 Ê The silent mechanism of knee injuries.  Ê The silent mechanism of keeping the knees 
healthy.

MECHANISMS OF INJURIES AND HOW TO KEEP YOUR HEALTH
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EXAMPLES OF CORRECT 
AND INCORRECT 
POSTURES WHILE 
COMPLETING WORK TASKS 
IN THE PRINTING AND 
PUBLISHING INDUSTRY

In the printing and publishing industry there are 
many different work tasks that could be studied 
from the perspective of body posture. For the 
needs of this manual we separated some of the 
most common and potentially most dangerous 
postures which should be avoided with the goal 
of preserving back health as well as health in 
general.

3
MECHANISMS OF INJURIES AND HOW TO KEEP YOUR HEALTH
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3.1. SITTING
INCORRECT 

Sitting with the back bent can, in time, lead 
to mechanical changes in the spine. The 
consequence of the bent back is also an internal 
rotation of the shoulders and a forward neck 
and head posture.

Continuously using incorrect sitting techniques 
increases the risk of occurrence of fatigue, 
tension, tingles, and pain in the shoulders, neck, 
and back.

CORRECT 

While sitting correctly, the pelvis and the spine 
should be aligned. That means that the back 
should be straight, the shoulders in a neutral 
position, the shoulder blades should gravitate 
towards the contact, the neck should be aligned 
with the spine, the chin should gravitate to the 
chest, and head is positioned backwards. 

Continuously using correct sitting techniques 
is an important measure of preventing the 
occurrence of fatigue, tension, tingles, and pain 
in the shoulders, neck, and back.

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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3.2. LEANING THE CORE FORWARD FROM THE 
SITTING POSITION 

CORRECT 

The movement of leaning the core forward 
while sitting is done with the back straight 
and from the hip joints. With everyday 
application of this movement we keep our 
back and neck healthy in the long term. The 
neck should always be aligned with the chest 
part of the spine. 

INCORRECT

Leaning the body forward while bending 
the back is an incorrect movement. This 
movement is easier, but in time it leads to 
loosening of the spine ligaments, which 
makes the back unstable and injury prone 
leading to the back and neck pain.

EXAMPLES OF CORRECT AND INCORRECT POSTURES



16

INCORRECT

Sideways and down

Bending and rotating the lower back at the 
same time is extremely dangerous because it 
can lead to an instant spine injury.  

Continuously rotating the lower back around 
its axis is a very dangerous movement that 
should be avoided. The lower back is not made 
to rotate around its axis. 

The movement of rotating and hiperextending 
the lower back is incorrect and can lead to 
mechanical damages to the spine and to the 
lower back pain.

CORRECT

We are performing the movement correctly 
when the body rotation starts with the legs, 
when the back is straight, and when the 
movement is done from the hip joints.

It is correct to rotate the whole body, not just 
the lower back. The lower back should stay 
firm and stable.

It is correct to rotate the whole body. Everyday 
application of correct movement patterns is 
an effective measure of preventing injuries 
and back pain.

3.3. ROTATION OF THE BODY FROM A SITTING POSITION

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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3.3. ROTATION OF THE BODY FROM A SITTING POSITION 3.4. SQUAT
Even though there are many techniques of manual handling of load from the standing position, 
there are two main ones: squat and deadlift. 

�	 The squat is used for heavy loads and the loads that by its size demands squatting as a 
technique of manual handling of load. 

�	 It is economical for a small number of repetitions and it is not used for a large number of 
repetitions.

SQUAT TECHNIQUE:

D	The legs are bent in the knees 

D	The shins are leaning forward

D	The movement of lowering the core is 
performed in the hip and knee joints 

D	The vertical projection of the knees does 
not surpass the toes 

D	The weight of the body is on the heels or 
on the full feet 

D	The back is straight (the pelvis and the 
spine are aligned) 

D	The neck is the extension of the chest part 
of the spine 

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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INCORRECT 

The squat is a techinque of manual 
handling of load that, if done 
incorrectly, can lead to the lower 
back and knee problems.

Bending of the back is the first and 
squatting on the toes is the second 
most common mistake that appears 
while squatting. 

Why is the squat performed 
incorrectly? 

There are two main reasons why the squat is 
performed incorrectly:

1 1 The first reason is not knowing the 
proper technique. Squatting is a 
technique that demands learning 
and practicing with the correction of 
mistakes. 

1 2 The second reason is an insufficient 
level of flexibility in the ankles and hips. 

The first and the second reason are in the 
cause-consequence relationship. The less 
flexible the person is, the more mistakes he/
she will make while squatting. It goes the 
other way as well, the more mistakes the 
person makes squatting, the less flexible he/
she will be.

3.5. MANUAL HANDLING OF LOAD WITH SQUATTING

 ,The squat is a techinque that 
should be avoided if it is not 
executed correctly because, in 
time, it can lead to injuries and 
pain in the knee, back, and neck 
area no matter how heavy the 
load is.

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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CORRECT 

While squatting correctly, the back 
is straight, and the body weight 
is on the heels or on the full feet, 
which is the first precondition for 
keeping the knees healthy. 

Is the squat a technique that should 
be most commonly used while 
manually handling the load?

The most common mistake and myth is 
that in all situations the load is lifted and 
lowered with squatting. That is completely 
wrong. The squat is a technique that 
is used if need be. Most commonly it is 
used for manual handling of the large 
and heavier load in a small number of 
repetitions.  

Squatting is also a technique that is not 
suitable for workers with long legs and 
shorter core, even if they know the correct 
technique and have the needed level of 
flexibility. The squat is more suitable for 
workers with shorter arms and legs, and 
longer core. Small children usually have 
such body proportions.

In conclusion, the squat is a correct 
technique for manual handling of the 
heavier load in small number of repetitions, 
under the condition that it is performed 
correctly. For a bigger number of repetitions 
the squat is not an economical technique, 
even when performed correctly.

D	The squat is a correct technique 
of manual handling of load that 
contributes to workers’ health but 
only if it is performed correctly. 

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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3.6. DEADLIFT
�	 The deadlift is a technique used for 

manual handling of loads of both 
bigger and smaller mass. 

�	 The deadlift is an ideal technique for a 
large number of repetitions.

INCORRECT    

Incorrect manual handling of load while using deadlift 
primarily relates to bending of the back. Everyday 
bending of the back leads to injuries and pains that 
can show up instantly or in time. 

When a task is performed with the bended back, 
it increases the danger of injuries and back pain 
proportionally to the number of repetitions, the 
mass of the load, the speed and amplitude of the 
movement.

What does it actually mean? It means that a young 
worker probably will not have back pain for the first 10 
years of work. However, after 15 or 20 years of working 
incorrectly, there is a big risk of pain occurrence in the 
spine and back. With some people, pain occurrs a lot 
earlier. Incorrect work leads to “crumbling” of bones, 
joints, muscles, etc., and the consequence is pain. 

CORRECT

Correct manual handling of load while using deadlift 
is characterized by the back straight. The motion of 
lowering the core is performed from the hip joints. 
Everyday application of correct movements keeps 
our back and spine healthy in the long term.

Regardless of the load mass, the number of 
repetitions, and the amplitude of the movement, 
the probability of injuries is really low when the 
movement is done correctly from the aspect of body 
posture. 

It is known that exercise positively affects human 
health. Lifting and lowering the load, walking, 
leaning, transferring the load on at work, etc., is 
nothing else but a version of exercise. People are 
created for movement and work. The person that 
moves and works physically is in a better position 
than the person that does not; the only precondition 
is that the movements are done correctly. Correct 
work not only keeps the health of the bones, ankles, 
muscles, etc., but it also promotes it.

Deadlift technique: 

D	The legs are slightly bent in the knees 

D	The shins are vertical 

D	The movement of lowering the 
core is performed dominantly in 
the hip joints 

D	Body weight is on the heels or on 
the full feet 

D	The knees stay in place 

D	The back is straight (the pelvis 
and the spine are aligned) 

D	The neck is the extension of the 
chest part of the spine 

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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INCORRECT 

There are two common mistakes made while 
lowering the body to the floor: 

1 1 Bending of the back – unnecessary 
bending of the back can, in time, result in 
the lower back pain and, consequently, in 
neck pain.

1 2 Overloading the knees by squatting on 
the toes – while squatting on the toes, 
pressure is created on the anatomic 
structures of the knees, which leads to 
the increased risk of mechanical damages 
to the knee and occurrence of pain.

3.7. LOWERING THE BODY TO THE FLOOR
CORRECT 

Correct way of lowering the body to the floor 
is a split. The main characteristics of this 
movement are:

1 1 The back must be straight, the pelvis and 
the spine are aligned. 

1 2 Body weight is equally distributed on the 
heel or the full foot of one leg as well as on 
the knee of the other leg. 

Split is a technique used for a light load 
lifting/lowering, small number of repetitions, 
and shorter periods of holding the position. If 
needed, something soft (a pad) padshould be 
placed under the knee. 

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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3.8. SIDE-TO-SIDE TRANSFERRING OF THE LOAD
CORRECT 

The correct way of side-to-side transferring 
of the load is when the back is straight, the 
rotation is executed from the legs and the 
whole body is rotating; the movement of 
lowering the core happens in the hip joints. 

Importance of correct side-to-side 
transferring of the load increases not only 
with the mass of the load, but also with the 
number of repetitions. The higher the number 
of repetitions, the higher the importance of 
correct side-to-side transferring of the load. 

INCORRECT  

Simultaneous bending and rotating the lower 
back often happens in side-to-side transfer 
of the load. This might be the most dangerous 
way of manual handling of the load. 

Even though this way of work seems faster 
and more efficient, in the long term it does not 
pay off because the probability of instant or 
gradual occurrence of injuries is higher.

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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3.9. LEANING THE CORE FORWARD FROM 
THE POSITION OF STANDING

CORRECT 

The correct way to lean the core forward 
from standing is done from the hip joints. 
The movement from the hip joints and the 
straight back are the preconditions of correct 
position of the cervical spine. The cervical 
spine should be an extension of the chest area 
of the spine while leaning the core forward.

INCORRECT 

Leaning the core forward from standing 
is a common situation in the work area. 
Bending the back is the easiest way to 
perform this movement in the moment, but 
in the long term it is considered one of the 
main causes of pain not only in the middle 
and lower back, but also in the neck.

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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3.10. MANUAL HANDLING OF LOAD ABOVE  
THE HEAD LEVEL

INCORRECT 

It is generally considered that lifting or 
grabbing load from above the head level is 
dangerous. The reason is that while lifting 
the load above the head level our back 
hyperextends, and it becomes dangerous 
because that position of the spine is unstable 
and it can lead to back injury.   

CORRECT

While lifting or grabbing load from above the 
head level it is important to keep the lower 
back stable. Stability of the lower back is 
the first precondition of safe lifting of the 
load above the head level. Sometimes it is 
necessary to use steps or other types of 
elevations. 

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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CORRECT  

The correct posture while handling a forklift 
is characterized by a diagonal walk or a semi 
profile walk. The lower body has to be firm, 
stable, and without rotation. By respecting 
the correct posture while handling a forklift 
we are directly protecting health of our 
spine. It is correct to switch hands. 

3.11. HANDLING A FORKLIFT
INCORRECT 

The incorrect posture while handling a forklift 
mainly refers to the so-called frontal walk 
which is characterized by the rotation in 
the lower back. This incorrect movement 
directly affects the occurrence of mechanical 
damages to the spine. It is incorrect to 
always pull the forklift with the same hand.  

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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3.12. STANDING AND WALKING

CORRECT 

Correct posture while standing and 
walking is extremely important for 
the prevention of painful back. While 
standing it is necessary to:

1 1 Stand actively. Include the muscles 
of the whole body and try to be as 
tall as possible.

1 2 The shoulders should be rotated 
outwards; the shoulder blades 
should gravitate towards each other, 
and the palms should face the body.

1 3 The knees should always be slightly 
bent while standing. 

INCORRECT 

There are a few common mistakes 
made while standing and walking:  

1 1 The first mistake is relaxed 
standing. Relaxed standing 
overloads and stretches ligaments 
and “crumbles” joints and bones. 

1 2 The second mistake is positioning 
of the shoulders and forearms/
hands. It is incorrect to rotate 
the shoulders inwards, thus 
significantly separating the 
shoulder blades and making the 
back of the hand visible. 

1 3 It is incorrect to keep the knees 
completely straight.

EXAMPLES OF CORRECT AND INCORRECT POSTURES
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CONCLUSION

Human body is made for movement 
and work. Work contributes to the back 
and spine health, but only under the 
condition that the technique of movement 
performance and manual handling of load is 
correct, and that the incorrect movements 
or mechanisms of injuries are avoided.  

In the manual, some of the most common and potentially most 
dangerous mechanisms of injuries to bones, joints, muscles, 
etc. are presented that happen in the printing and publishing 
industry. The basic differences between the correct and 
incorrect techniques of movements and manual handling of 
load are simply explained and displayed through images. 

Manual handling of load during different work tasks 
performance does not represent a threat by itself to workers’ 
health. Its impact is harmful when it is incorrectly done from 
the aspect of body posture. By respecting the recommendations 
from this manual, you can, to a considerable extent, prevent 
occurrence and/or progression of spine injuries and injuries to 
the other body parts, consequently the occurrence of pain. 

Correct work execution, from the aspect of body posture, is in 
the best interest of both the employers and employees. Health 
is the first precondition of satisfaction at work, consequently 
of work efficiency and effective company business. It affects all 
categories of employees, from the youngest to the oldest, and 
from the beginners to the CEOs. 



The most important 
messages from the 
author of this manual:
D	Manual handling of load 

does not cause back 
pain.

D	 Incorrect manual 
handling of load causes 
back pain.

D	 Correct manual 
handling of load does 
not only preserve 
back health but it also 
promotes it. 








