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ABSTRACT

Regular manual handling at work still cannot be avoided despite current technological advancements.
Manual handling of loads (MHL) is one of the most common causes of musculoskeletal disorders
(MSDs). PURPOSE of the study was to evaluate the risk of manual handling in workers from an iron
casting plant and a forging and pressing plant and to analyze morbidity for employees with high and
moderate risk of MHL. METHOD used for risk assessment included the main characteristics of MHL
determined by Directive 90/269/EEC. The structure of morbidity was analyzed based on the results from
medical examinations and on data about temporary sick-leave. RESULTS from risk assessment showed
high risk for 8 positions, moderate for 13 and acceptable risk for 12 positions engaged in production in an
iron casting plant and forging and pressing plant. Analysis of morbidity among workers with high and
moderate risk showed a significant percentage (25-30%) of MSDs mainly of the spine. These diseases
were also a major cause of temporary sick-leave. The rate of MSDs in workers with high or moderate risk
from manual handling was higher compared with other workers employed in production in those plants.
CONCLUSIONS: Preventive and corrective activities for MHL risk reduction need to be enforced.
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INTRODUCTION

Regular manual handling at work includes
lifting, putting down, carrying or moving,
pushing or pulling of loads by one or more
workers during the larger part of the work shift
(1, 2). Despite current technological
advancements manual handling occurs in
almost all working environments (3).
According to the Fourth European Working
Conditions Survey carried out in the EU-27 in
2005, 35% of all workers are exposed to the
risk of carrying or moving heavy loads for at
least a quarter of their working time (4). A
recent Eurobarometer survey reports that
workers consider ergonomic risks (repetitive
movements or tiring or painful positions) to be
one of the main occupational risks - 28%,
followed by lifting carrying or moving loads
on a daily basis - 24% (5). Manual handling
can result in fatigue, and lead to injuries of the
back, neck, shoulders, arms or other body
parts.
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Manual handling of loads may cause disorders
due to gradual and cumulative deterioration of
the musculoskeletal system through continuous
lifting / handling activities. Damages of the
musculoskeletal structures (muscles, tendons,
ligaments, bones, joints, bursa and nerves) as a
consequence of gradual and cumulative wear
and tear through repetitive manual handling are
called musculoskeletal disorders ‘MSDs’ (3).
Manual handling of loads is one of the most
common causes of musculoskeletal disorders
in workers (6).

PURPOSE

The purpose of this study was to evaluate the
risk of manual handling of loads (MHL) in
workers from an iron casting plant and a
forging and pressing plant and to analyze the
structure of morbidity in employees with high
and moderate risk of MHL.

MATERIALS AND METHODS

Risk from manual handling was evaluated for
24 positions in the iron casting plant and for 9
positions from the forging and pressing plant.
All jobs investigated were directly involved in
the production and the manual material
handling was a significant part from their
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working tasks. The Method for MHL risk
assessment was adapted by the authors from
Leitfaden — Sicherheit und Gesundheitsschutz
bei der manuellen Handhabung von Lasten (7,
8). The main characteristics of manual
handling, determined by Directive 90/269/EEC
were included in the risk assessment (1, 9, 10):

- repeatability and total duration of MHL in a
working shift;

- weight of loads (iron castings, metal billets
or other materials);

- load characteristics (too heavy or too large,
unwieldy or difficult to grasp, unstable with
sharp edges, high temperature or other
health hazards);

- working posture (awkward, standing or
walking a few steps, slight forward
bending);

- working movements (turning, twisting,
bending, stretching);

- distance to reach the load (distance from the
body, height of lifting and lowering the
load);

-working  environment and  working
conditions (restrictions on movements from
working space, clothes or personal
protective equipment, instability of the
floor, working surface, bad working
conditions: temperature, humidity,
ventilation, lighting).

The workers’ capability for manual handling
defined by adequate training, physical
capacity, previous injuries and health condition
was also taken into account in risk assessment.
The structure of morbidity was analyzed based
on the results from medical examinations and
on data about illness with day loss for three
consecutive years. The rate of diseases
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registered was determined after grouping
according to International Classification of
Diseases 10th Revision (ICD-10). The
structures of morbidity and temporary sick-
leave in workers with high and moderate MHL
risk were compared with those in other
workers directly involved in the production,
but without significant risk from manual
handling.

RESULTS

For both plants high risk from manual handling
was found for 8 positions, moderate for 13 and
acceptable risk for 12 positions (Table 1).

Therefore, 28% (32 males and 26 females) of
workers employed in iron casting production
were at high risk from MHL and 23% (46
males) were at moderate risk. For the forging
and pressing plant 4.3% (6 males) of
production workers were at high risk and 39%
(47 males and 7 females) were at moderate risk
from MHL.

The analysis of results from medical
examination of workers with high and
moderate risk (131 males and 33 females)
showed a significant percentage of MSDs
mainly of the spine - dorsalgia, spondylosis,
osteochondrosis, intervertebral disc injuries
and related damage and compression of nerve
roots and plexuses. Diseases of
musculoskeletal system along with related
diseases of nervous system were 31% from all
morbidity registered in workers with risk from
manual handling (Figure 1). For comparison,
the rate of these diseases was 17 % in other
workers involved in production without or with
low MHL risk (123 males and 57 females).

OTHER WORKERS IN PRODUCTION

musculoskeletal system

@ Diseases of the ear

B Diseases of the respiratory
system

O Diseases of the nervous 3%
system related to MSD

M Other diseases of the
nervous system

O Diseases of the circulatory
system

O Diseases of the eye

@ Endocrine, nutritional and 29%
metabolic diseases

0O Other diseases

Figure 1. Rate of morbidity among workers with high and moderate risk from manual handling and
other workers employed in metal production and processing
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Table 1. Positions and working operations with high and moderate risk from manual handling.

Position Sex Working operation
casting cleaner M manual separation of castings with hammer and carrying
(manual handling) castings to pallet
furnace mason M carrying and stacking of castings and different loads
casting packer F  carrying and stacking of castings in pallets
shot blasting machine M  manual loading of castings (over 20 kg) in shot blasting machine
operator
casting core maker F . . . .
(handmade) hand making of casting cores with weight 10-15 kg
emery worker . . . .
(stationary emery) F  handling and cleaning of castings on stationary emery
emery worker cleaning of heavy castings (over 20 kg) with big handheld
(big handheld grinder) grinder

quality controller of metal M grading and stacking of small (< 10 kg) forgings
forgings grading and stacking of medium (10-20kg) forgings
MODERATE RISK - Iron casting plant

molder (conveyor) M carrying full moulds to conveyor
emery worker cleaning of castings with small handheld grinder and loading
(small handheld grinder) castings in pallets
pulling castings from shaking grate
caster (conveyor) M manual handling of metal casting forms
manual weighing of casting forms
caster

(automatic molding line) M  pulling castings from shaking grate

operator metal casting
(automatic molding line)
emery worker (blasting
grit)

MODERATE RISK - Forging and pressing plant

M  manual placing of casting cores

M cleaning of internal channels of castings

pressing machine operator M F working on pressing machine 1600 kg

pressing machine operator M working on pressing machine 2500 kg

emery worker M cleaning of forgings with handheld grinder and loading forgings
(handheld grinder) in pallets

emery worker
(stationary emery)

M handling and cleaning of castings by stationary emery

operator hardening M loading and unloading of forgings

working by forging hammer — medium forgings

forging hammer operator - - - -
working by forging hammer — big forgings

S F calibration of medium forgings
calibration press operator

M calibration of big forgings
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Relatively high rate was estimated for diseases
of the eye and diseases of the circulatory
system among all workers included in
examination, but a possible reason for these
could be the age of workers (average 45 years)
and not the working conditions.

The diseases of the musculoskeletal and
nervous system were also a major cause of
morbidity with day loss — 22% from the cases
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with temporary sick-leave in workers with high
or moderate MHL risk and 20% for the other
production workers (Figure 2). This trend was
also observed in the analysis of the days lost —
18% for MHL risk exposed workers and 17%
for others (Figure 3). The average duration of
a sick-leave for diseases of the musculoskeletal
system was 7-10 days, and for those of the
nervous system — 5 days.

OTHER WORKERS IN PRODUCTION

musculoskeletal system

ODiseases of the nervous

13% system

system

system

O Other diseases

[E Diseases of the respiratory

O Certain infectious diseases

E Injury and certain other
consequences of external

causes
M Diseases of the digestive system

[ Diseases of the circulatory

Figure 2. Rate of cases with temporary sick-leave among workers with high and moderate risk from
manual handling and other workers employed in metal production and processing
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OTHER WORKERS IN PRODUCTION

musculoskeletal system
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system

system
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O Other diseases
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O Certain infectious diseases

B Injury and certain other
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Figure 3. Rate of lost days with temporary sick-leave among workers with high and moderate risk from
manual handling and other workers employed in metal production and processing

The rate of MSDs in workers with high or
moderate risk from manual handling was
higher compared with other workers employed
in production in both plants.

DISCUSSION

A risk assessment has to be undertaken to
determine the MHL hazards that workers are
exposed to.

Once an assessment has taken place and the
risks are identified, appropriate measures to
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prevent exposure can be facilitated (10, 11).
The assessment and risk reduction steps use
the ergonomic approach, where a range of
relevant factors, including nature of the task,
load characteristics, working environment and
individual capability are considered (12). In
our study we determined that 51% of all
workers involved in production of iron casting
and 43% of the employed in forging and
pressing metal production were exposed to
high or moderate risk from manual handling.
These rates correspond to sectoral breakdown
of rates of exposure to manual handling
reported by the European Agency for Safety
and Health at Work - 68% of workers in
agriculture, 64% in construction, 48% in hotels
and restaurants, followed by workers in the
sectors of manufacturing and mining,
wholesale and retail trade - close to 42%, and
transport and communications - 35% (3). The
comparison shows that rate of workers exposed
to manual handling risk in metal production
and processing was one of the highest in the
manufacturing sector.

The high or moderate risk from manual
handling determined for 21 positions came
from different hazardous characteristics — too
heavy loads, which were unwieldy or difficult
to grasp, with sharp edges, necessity of
gripping with  protective gloves; high
repeatability and long duration of MHL,;
awkward working posture; non-ergonomic
design of the workplace and working
environment.

The most common health problems that can
arise from hazardous manual tasks are injuries
or diseases of the musculoskeletal system
known as MSDs. Musculoskeletal disorders
may arise in whole or in part from performing
manual tasks in the workplace, whether
occurring suddenly or over a prolonged period
of time (3, 6, 13). In the present study the
structure of morbidity was examined taking
into account the musculoskeletal diseases and
related diseases of nervous system that could
be caused mainly by repetitive manual
handling and not by manual handling
accidents. The rate of these classes of diseases
(31%) is similar to other results reported. The
European Agency for Safety and Health at
Work notes that about a fourth of European
workers suffer from back pain, which tops the
list of all reported work-related disorders (3).
The US Bureau of Labor Statistics reported
that MSDs accounted for 30% of the nonfatal
injuries and illnesses requiring days away from
work in 2006 and 20% of those in 2011 (11).
Work-related musculoskeletal disorders
(MSDs) account for over a third of all
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workplace injuries in United Kingdom (10).
Manual material handling (MMH) work
contributes to a large percentage of the over
half a million cases of musculoskeletal
disorders reported annually in the United
States (14).

Almost all of the MSDs registered in examined
workers were mainly of the spine -
intervertebral disc injuries and hernias and
related compression of nerve roots and
plexuses, and also dorsalgia, spondylosis,
osteochondrosis. Op De Beeck and Hermans
found that about 25% of European workers
consider that their work affects their health in
the form of back pain, which tops the list of all
reported work-related disorders (15). Work-
related low back pain and low back injuries are
the most common kind of musculoskeletal
disorders caused by manual handling. These
work-related low back disorders are a
significant and increasing problem in Europe
(3). But this is a problem not only for
European workers. In a study of morbidity
pattern among iron and steel workers from an
industry in Central India Biswas et al. observed
that commonest morbidity in the workers
(33.25%) was lumbago, i.e. musculoskeletal
pain (16). Study by Aghilinejad et al., (2012)
showed that among Iranian steel workers,
46.3% in the past week and 61% in the last
year claimed to have one of the following
musculoskeletal disorders — of the spine,
knee(s), and neck (17).

The higher rate of musculoskeletal diseases
and related diseases of nervous system in
workers exposed to high or moderate MHL
risk compared with the other workers involved
in metal production and processing confirms
the significant contribution of hazardous
manual handling for MSDs.

Musculoskeletal and nervous diseases were an
essential part of cases with days lost from
workers employed in iron casting plant and
forging and pressing plant. The latest estimates
from the British Labour Force Survey (LFS)
show that the total number of MSD cases in
2013/14 was 526 000 out of a total 1 241 000
for all work-related illnesses and the total
number of working days lost due to MSDs was
8.3 million (18). An average of 15.9 days per
case of MSDs was estimated from LFS. It is
significantly higher than the estimated in our
study average duration of a sick-leave for
musculoskeletal diseases.

Work-related musculoskeletal disorders due to
manual  handling may have serious
consequences to workers. They can result in
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protracted pain, disability, medical treatment,
and financial stress for those afflicted (3, 14).
The employers often prefer to pay for work-
related health damages, either directly or
through workers’ compensation insurance, and
they must also cope with the loss of the full
capacity of their workers. The current
demographic changes in Europe will worsen
the problem with workforce capacity.
According to Eurostat population projections
(Europop 2010), the working population aged
between 55 and 64 in the EU-27 is expected to
increase by about 16 % between 2010 and
2030 (19). The aged workers are more
vulnerable to hazardous manual handling and
prone to MSDs.

Sound health and safety for workers is
necessary for a sustainable working life and
active and healthy ageing, especially in light of
the ageing working population and the
extension of working life. Successfully
prolonging working careers depends strongly
on appropriate adaptation of workplaces and
work organisation (19).

CONCLUSIONS

A risk assessment is a careful examination of
what in the work could cause harm to people.
It can then be decided whether sufficient
precautions have been taken, or whether it is
necessary to do more to prevent harm. The
challenge is to eliminate, or at least reduce, the
potential for accidents, injury or ill health that
arise from working activities and tasks.

Manual handling is still a significant risk for
workers employed in metal production and
processing. Preventive and corrective activities
for risk reduction have to be enforced:
increasing automation and mechanization,
providing information and adequate training
for workers, better fit between the demands of
the work tasks and the capabilities of workers,
appropriate organizational measures to reduce

exposure, improvement of the working
environment and  working  conditions,
optimization ~ of  rest  periods. The

implementation of these measures would
reduce the morbidity and temporary sick-leave
among the exposed workers.
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