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Purpose 

The labor inspectors surveyed on a construction site in Galati. The purpose of the study was to provide information and increase the awarness on the hazards that may lead to musculoskeletal disorders amongst workers.

The survey was conducted due to the following:

· the need to fight against  muscoloskeletal disorders 

· the europen statistics regarding the musculoskeletal disorders occuring in the construction field

· the musculoskeletal dissorders’ risk factors 
Why should we fight against the musculoskeletal disorders?
As two thirds of the European Union workers stated to have had to perform repetitive movements of their hands and arms, while one quarter stated they were exposed to machinery vibrations, risk factors that may cause neck and arms professional disorders.  

What are work-related musculoskeletal disorders?

The term musculoskeletal disorders (MSDs) describes a whole range of disorders which are not typically the result of an acute or instantaneous event, but which are the result of a chronic development, 

Moreover, these disorders are either worsened by work conditions (or made to last longer), or else have a direct association with the work environment or the work performance. 

Various other risk factors, including personal characteristics (for example physical limitations) as well as societal factors may also help to contribute to the development of these disorders.

Defined work-related disorders as multi-factorial, in the sense that a number of risk factors (for example physical, work organization, psychosocial, individual and socio-cultural) may be causative. 

A disorder is work-related when work procedures, equipment, or environment contribute significantly to the cause of the disorder.
Work-related musculoskeletal disorders have a multi-factorial background which includes the physical/biomechanical factors and psychological factors. 

The physical risk factors encompass work postures, heavy dynamic work, light repetitive work, static work, vibrations, temperature, lighting and noise; whereas the psychological factors include work demands (time pressure, difficult work tasks), influence, social support (from the supervisor, work mates), salary and rewards, work times and role allocation/ambiguity.
The situation in today's construction area
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The construction area is a complex industry that employs a large manpower. This sector is characterized by the mobility of workers, a constant change of workplaces, a tremendous diversity in regard to the importance and type of work performed, an extreme sensitivity to economic instability and large cyclical and seasonal variations in activity level.
The complexity and instability inherent to this sector have repercussions on health safety of construction workers. Many construction tasks are physically very strenuous, and the incidence of work-related accidents among construction workers is considerably higher than that in most other occupations
Tasks are often carried out in unfavorable postures with highly repetitive movements, and thus generating a load believed to increase the risk of injury. In addition, time pressure on construction sites may lead to disregard of recommendations such as safety equipment regulations, and thus constitute a risk factor that should not be neglected. The number of work diseases increases considerably with increasing age for many occupations in the construction industry.

Musculoskeletal diseases magnitude in the construction area

According to the statistics for Europe, since 1997 onwards the occupational diseases have ceased to incline and have been steady. For example, the number of reported cases in 2004 is on the average at the same level as the two previous years 2002 and 2003. 
The most common diseases are still the musculoskeletal disorders which of all occupational diseases reported constituted 73 percent in 2002, 73 percent in 2003, and 75 percent in 2004. 
Workers who work at floor level and kneel while working, like floor layers and roofers, sheet metal workers and insulators have many more knee problems. Other trades which kneel a lot and have a higher risk of knee injuries include roofers and carpenters. Carpenters and other trades that require constant use of hand tools, have more hand and wrist problems.
Risk Factors for Hands, Wrist, Neck and Shoulders 

Risk factors for musculoskeletal disorders of the hands, wrist, neck and shoulder may include:

1. Forcefulness or muscle effort. 

2. Awkward body posture. 

3. Repetitive work. 

4. Vibration from hand tools. 

5. External contact stress from tools and sharp objects. 
Good practices                                      

 Which are the good practices in construction? 

Those processes and methodes idetified on construction sites, that run smoothly, are effective in eliminating or reducing disorders, and promote health and security at the work place. 
Good practice – The Local Labor Inspectorate of Galati

 The labor inspectors conducted a survey on a construction site in Galati, in order to provide  information and increase awarness of the risks that may lead to musculoskeletal diseases amongst the workers.  
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The pilot company 

S.C. VIVA CONSTRUCT SRL Galaţi, 

Construction site  Ansamblu de locuinţe - Faleza, 

Address b-dul Marii Uniri, no of workers on the site-141

Strategy applied

a) Labor inspectors self-training 

b) Information collection  

c) Construction site visit 

d) Sending information to the pilot company’s management 

e) Setting up a meeting at the inspectorate premises 
Step  I

Choosing the construction company subject to this study. 

Informing the management of selected company and presenting them the objectives proposed by the labor inspectors. 

Building up the team, preparing the materials and the work strategy at the Local Labor Inspectorate of Galati.  

Step II

The labor inspectors’ visit at the selected company’s premises; preliminary discussions with the decision making personnel and, together with them, selection of the construction site. 

The labor inspectors’ visit  at the construction site. 

Identification of the work places, the main risk factors, analysis of the work environment and observing the way the activities on the construction site are organised. 

The selection, together with the chief ingineer, of the vocational groups performing activities on the construction site, i.e. carpenters, concrete workers, plumbers, electricians, workers performing activities at height, floor layers, machine operators. 

The team and the site superviser’s visit at every vocational group work place and interviewing of  the workers. 

The interviews were held at every employee’s work place, based on some check-lists that considered the following: 

· Various locations of the musculoskeletal disorders 

· Methodes used by construction workers to diminish the muscoloskeletal disorders 

· Identify the main risk factors that affect their health condition 

During this study carried out on the construction site, the workers informed on various parts of their bodies where they had felt muscoloskeletal pain due to work tasks.

                       Different locations of pains as reported by the eight construction groups.
	Body parts 

Occupational group
	Neck
	Back
	Shoulder/s
	Elbow/s
	Wrist/s
	Arm/s
	Hip/s
	Leg/s

	Carpenters (10)
	3
	7
	8
	3
	0
	0
	0
	0

	Concrete workers (10)
	0
	9
	9
	0
	0
	10
	0
	0

	Floor layers (5)
	0
	3
	4
	2
	0
	0
	0
	0

	Electricians (5)
	5
	4
	4
	0
	0
	2
	0
	0

	Machine operators (5)
	4
	3
	4
	0
	3
	0
	0
	0

	 Plumbers (5)
	2
	5
	3
	0
	0
	2
	0
	0

	Roofers (5)
	0
	4
	0
	0
	0
	3
	0
	0

	Scaffolding worker s(7)
	5
	5
	7
	0
	0
	0
	3
	3

	All workers (N=52)
	37%
	77%
	75%
	9%
	5%
	33%
	5%
	5%


According to the interviews with workers, the majority of workers across all eight occupational groups affirmed that the back and shoulder pains are the prevalent form of musculoskeletal pain that often came from performing their job tasks.

However, the locations of pain such as wrists, hips and legs were rarely mentioned by workers, except by the machine operators and the scaffolding workers who expressed having pain respectively in wrists and hips and legs.
 
In the interviews, workers have expressed several control measures they used or applied in order to reduce or even prevent the musculoskeletal pains that interfered with their work. 

Many of those measures mentioned by workers are common to most of the eight occupational groups. Other control measures that came up in the interviews seemed to be significant to some workers groups, and not at all mentioned by other occupational groups.

      Control measures that were reported in the interviews by the eight occupational  groups.End 
	Occupational groups

Control measures
	Carpenter
	Concrete worker
	Floor layer
	Electrician
	Machine operator
	Plumber
	Roofer
	Scaffoldin g worker

	Physical exercise after work
	
	
	
	
	
	
	
	

	 Rest on weekends


	X
	
	
	
	X
	
	
	

	 Work rotation


	X
	
	X
	
	
	
	
	

	Keep upright work posture


	X
	
	X
	
	
	
	
	

	Massage therapy


	
	
	
	
	
	
	
	

	Pain killers intake
	
	
	
	
	
	
	
	X

	 Mechanical aids
	X
	X
	X
	
	
	X
	
	

	Personal protective equipment
	X
	X
	
	
	
	X
	
	X


These are some of the solutions or best practices applied in the construction workplace that have been known for reducing or eliminating the work-related musculoskeletal problem among workers.

According to the interviews, the workers have indicated that there exists a delicate balance between work requirements, the control over them and the resources available to achieve those work demands. 
Workers have expressed that work demands were often large while the human resources (construction workers) to achieve these demands are sometimes limited due to absenteeism within occupational groups working on the site in small numbers.

According to the interviews, the majority in each group of workers stated that awkward work postures had an impact on their musculoskeletal health. In the interviews, construction workers mentioned that working above shoulders, working on knees and static work led to awkward work postures. 
Some workers expressed that some awkward work postures are due to cramped workspaces or/and lack of appropriate hand tools and mechanical aids which restricted workers from performing their work tasks in a good work posture.

In the interviews, the second biggest health influencing factor was the handling of heavy materials. All workers groups except the machine operators stated that manual material handling was still a problem to their musculoskeletal health. 
However, several workers in all occupational groups have acknowledged that recently there has been a decrease in manual material handling due to more mechanical aids (such as lifts, cranes, carts, trolleys) being brought in on construction sites.
         Work-related health influencing factors reported by different occupational groups.
	Occupational groups Influencing factors
	Carpenter (N=10)
	Concrete worker (N=10)
	Floor layer (N=5)
	Electrician (N=5)
	Machine operator
(N=5)
	Plumber (N=5)
	Roofer (N=5)
	Scaffolding worker (N=7)

	Awkward work posture
	8
	10
	4
	6
	3
	4
	4
	6

	Weight handled
	6
	7
	4
	5
	-
	3
	4
	6

	Lack of variation
	3
	2
	2
	3
	3
	4
	-
	4

	Work cycle length
	3
	4
	-
	3
	-
	-
	-
	-

	High Work pace
	6
	2
	5
	5
	3
	3
	-
	4

	Little Work space
	1
	6
	2
	4
	3
	3
	-
	-

	Competence demands
	10
	10
	4
	4
	5
	5
	5
	6

	Poor Work task design
	-
	-
	3
	-
	-
	-
	-
	4


Step III

Results’ centralization and submission of conclusions to SC VIVA CONSTRUCT SRL management.

Step IV

Setting up a meeting at the Local Labor Inspectorate with the workers’ representatives, managers and persons responsible for labor safety and health, that are working for construction companies in Galati. 

The purpose of the meeting was to make both the employee as well as the employer aware of the importance of complying with the regulations in the labor safety and health field, with regard to manual handling of loads that may be at risk for workers. It also had in view the importance of adopting good practices during work, in order to avoid or diminish the MSDs. 

The meeting held in the conference hall of the Local Labor Inspectorate of Galati was attended by 62 persons, and the following items  were addressed: 

· Law 319/2006 regarding labor safety and health 

· The Government Decision 1051/2006 regarding the minimum safety and health requirements for the manual handling of loads that may be at risk for workers, especially risks leading to dorsolombar disorders.  

· The risk factors identified on the construction sites – examples – risk assessment method by using the check-list 

· Effective methodes to diminish  the MSDs – training and exercises

· Conclusions of the survey conducted on 8 vocational groups that perform activities on the construction site

· NAPO videos – Lighten the load! 

Educational materials were made available to all participants.

Conclusions 

The project accomplished its goal, by having the labor inspectors, workers and employers in the construction area involved in creating a safety and healthy work environment on the constructions site. 

*

*     *

The following would support the employers in accomplishing good practices in the construction field:

a) Risk factors identified on the construction sites

b) Ergonomic interventions 

a) Risk factors identified on the construction sites 
1. Forcefulness or Muscle Effort
Force is the amount of effort it takes to do an activity or work. Pushing, pulling, gripping a tool are examples of activities that require you to exert force or muscle effort. 
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Keeping your body in one position for a period of time (for example, doing overhead work) also requires muscle effort. The more force you have to exert, the greater the stress on your body.
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2. Awkward Body Postures

Think about the most comfortable working posture for your neck, shoulders, arms, wrists and hands. Your shoulders are down and relaxed, your arms are close to your sides, elbows bent and wrists and hand straight, almost as if you were going to shake hands with someone. This is called a neutral posture. When your working posture is out of the neutral position, the stress on your joints, muscles, tendons, nerves and blood vessels is increased.
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 The amount of muscle effort is also increased and your risk of fatigue and injury also increases. It takes more muscle effort to work at eye height than to work at elbow height. [image: image5.jpg]
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Working with your arms raised is a very awkward posture which puts stress on the muscles, tendons and joints of your arms, hands and shoulders. Working at elbow height also allows you to use your body weight to push the tool being used.
3. Repetitive Work 

Nailing a deck and screwing drywall are examples of repetitive tasks. Doing the same motions over and over again puts stress on muscles, tendons and joints. 
4. Vibration from Hand Tools

Damage to the blood vessels and nerves in your hand and fingers can result from the long term use of powered hand tools. Rotary hammers, chainsaws, grinders and jackhammers all cause vibrations to travel through the hand. 

The risk of conditions, such as Raynaud’s Syndrome, from powered hand tools is increased if you are also exposed to cold, because the cold causes you to use a much tighter grip on the tool. 
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5. Contact Stress Tools and Sharp Objects 
Tools and materials (wood, metal) can press against the soft part of the palm of your hand or other soft tissues of your body. When tools or sharp edges press into the palm of your hand, they can press on or compress the soft blood vessels and nerves in your hand. 

When blood vessels are compressed, the amount of blood that gets through to the tissues is reduced. Compressed nerves can cause numbness and tingling. Continuous compression may cause irreversible damage to the blood vessels, nerves and surrounding tissue.
 Risk Factors for Back Injuries and Pain 

There are a number of common risk factors associated with injuries to the back. They include: 

1. Lifting 

2. Pushing, pulling, tugging 

3. Twisting, reaching, sideways bending, unequal lifting 

4. Working in a single position 

5. Whole body vibration 
1. Lifting
Lifting is a forceful movement requiring energy and muscle effort. It stresses muscles, tendons and ligaments and increases forces on your spine. This is true even if you use proper lift techniques. If you bend from the waist and lift at the same time, the forces on your spine are increased even more. This is also true if you reach, twist or hold the object away from you body as you lift. Using one arm to lift an object or carrying and object on one shoulder or one hip also places extra (and uneven) stress on the spine:
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Factors that affect the stress of a lift on the back and other parts of the body include:

· Size and weight of the object. If the object is too big or bulky you won't be able to do a squat lift (bent legs, straight back). If you have to bend from the waist to lift an object, the stress on your lower back is three times greater than if you lift with a straight back.

· Horizontal distance of the lift. If you hold the object away from your body, with your arms out in front of you, your back muscles have to work much harder to hold the object. When the object is held away from your body, the forces on your lower back increase. Lifting with the load away from your body also puts stress on your arms and shoulders. 
· Vertical distance of the lift. Try to keep the vertical distance of lifts between knuckle and shoulder height. The lift should not start below knuckle height nor end above shoulder height. Lifting from below knuckle height puts stress on the legs and knees as well as on the back. Lifting above shoulder height puts stress on the upper back, shoulders and arms. 
· Twisting or bending done at the same time as the lift. Bending or twisting while lifting greatly increases the stresses on the spine over a straight lift.
· Amount of lifting. Repeated lifting, even lift light loads may cause localized muscle fatigue or whole body fatigue. Fatigue increases the risk of accident and injury. Frequent lifting also puts stress on the discs, tendons and ligaments of the back. 

2. Pushing, pulling, tugging and sliding 

· Pushing, pulling, tugging and sliding objects require muscle force or effort. They put a strain on your lower back. They also stress the muscles, tendons and joints of your shoulders, arms, upper back and legs. The amount of force these movements require depends upon the amount of force you use to pull or push the object.  Pushing uses less force and allows you to use your own upper body weight. 

· Body posture while pushing or pulling. If you are in an awkward posture you will have to exert more force to move the object.

· Condition of the walking surface.

· High friction between the object and the surface, for example over gravel, causes you to exert more force or push harder to move the object. Slippery surfaces reduce the amount of traction, leading to the possibility of slips and falls.

· Slope of the work surface.
          The greater the slope the harder it is to push the item. 

· Weight of the object 

· Position of the object 

Pushing or pulling an object that is above your shoulder or below your waist is more stressful.

3. Twisting, Reaching, Sideways Bending, Unequal Lifting 

Any amount of twisting, reaching or bending while lifting causes more stress on the back.

· Reaching upward usually causes you to arch your back. This increases the forces on the lower spine. It also puts stress on the upper back, shoulders and arms. 

· Forward reaches that are longer than the length of your arm and require you to bend or stretch put stress on your lower back and on your legs. 

· Bending sideways or twisting your trunk puts stress on your lower back. 

· Carrying an object on one shoulder, arm, hand or hip puts more stress on one side of the spine. 

4. Working in a Single Position (static postures) 

Working in one position for an extended period of time causes muscle fatigue. Bending over, leaning forward, and/or working with arms above shoulder height for a period of time stresses the lower back, neck and shoulders. Even sitting for long periods causes back fatigue. 

If you have already had low back pain, constant standing can be painful. Putting inserts in your boots and standing on padding rather that hard ground or concrete may help. It's important to move around, change positions and rest your muscles as often as possible.
                           
[image: image10]
5. Whole Body Vibration 

Whole body vibration is mainly a problem for heavy equipment operators and truck drivers. Over time, certain types of vibration can cause little changes (cumulative traumas) in the spine that can build up until there is permanent damage.

During a survey carried out on the constructions work sites, the workers reported the different locations of the work-related musculoskeletal pain that they have experienced due to their work tasks.
Ergonomic interventions on the construction site 

· New materials
· New tools and equipment
· Improved work practices
· Improved work organization and planning
· Education and exercise
· Personal protective equipment
  New materials



Construction materials have changed over the past few decades. Poured concrete has replaced a lot of brick walls. Sometimes the changes are beneficial from an ergonomic point of view. The trend in newer materials can be useful when lightweight materials are designed. The use of fiberglass ladders reduces the weight of handling compared with wood ladders. Plastic piping has also reduced the weight of materials for plumbers.

New tools and equipment
New tools and equipment are constantly being used to make construction work easier.  These tools are designed to reduce the need for bending, allow for work from a standing height. 
Carts and dollies can be used to help move materials around a site and reduce the need of manual handling. Pulleys and hoists make it easier to lift materials. Power tools can be purchased with vibration dampening to reduce the amount of vibration transmitted to the hands.
The design of any new tool or equipment should include on evaluation to demonstrate reduced risk of injury, at least, a reduction in risk-factor exposure.   
Improved work practices
Improved work practices involve changing how the work is done. By substituting a scissors lift for a ladder, workers can get to overhead work more easily and position themselves closer to the work, requiring less work with arms above shoulder level. For those tasks where manual handling is unavoidable, teaching better work technique is important. 
For example, lifting heavy bags from ground level should be done from a kneeling position by sliding the bag into the knee and then standing. Training in these techniques could help reduce the risk of musculoskeletal injuries although it is unclear at this point how effective such training is.
Improved work organization and planning
This means changing the way work is organized to reduce the risk of injury. The site. managers, work supervisors and health and safety representatives have a major role to play in the proper planning of the construction work to make sure the work tasks gets done under healthy work conditions. They need to make sure that materials are delivered on time and as close to the work area where they will be used as possible. 
Sufficient materials handlers should be available to make sure workers are supplied with the materials and equipment they need when they need it. A proper break schedule is also critical. Insufficient rests lead to fatigue and reduce productivity as well as increasing risk of injury. The distribution of workload is another important work organization issue that needs to be addressed.
  Training and exercise
Over the past few years, exercise or stretching programs have become popular among construction contractors in some of the European states. They improve the blood circulation, increase flexibility and reduce fatigue.    
Workers who did the stretching exercises liked them and felt that they helped in reducing fatigue and increasing awareness of ergonomic risk factors. 
Labeling of the weights of materials to be manually handled may also help reduce the risk of musculoskeletal injury. 
Personal protective equipment 
While some work can be modified to allow work to be done from a standing height, there will still be some work required at floor level. Kneeling will have to be done at some point. Large amounts of time spent kneeling has been correlated with knee disorders in construction. The problem is that workers don't like to wear kneepads. The straps used to keep them on bind against the back of the legs and make them uncomfortable to wear.
 CONCLUSIONS


The workplace health promotion will reach its aim if it is oriented along the following guidelines:



WHP has to be integrated in all important decisions and in all areas of organizations 
(integration).
A comprehensive approach is needed to handle the problem of musculoskeletal disorders among construction workers, especially those most affected.


MSDs are a complex phenomenon and they have a multi-factorial background. Diverse literatures associated with musculoskeletal disorders, reflect the role that various factors such as work procedures, equipment, and environment; organisational factors; physical and psychological factors of individuals; non-work-related activities; and social factors, can play in their development.


The construction workplace system model takes into account the technology used at the workplace, the organizational culture, the working environment, the tasks, the planning and the individual worker. As far as the individual worker is concerned, it is his musculoskeletal health that is the focus. 


When all the components are in balance, then the health at the construction workplace can be improved.
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