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Objectives   The objective of this study was to explore the necessary steps to define the implementation of
interventions aimed at reducing physical work demands due to manual materials handling in the construction
industry.
Methods   A theoretical structured framework of six steps is outlined as a method for developing the
implementation of interventions. In this framework, both the proposal for implementing the intervention
measures and the context analysis are conditional.
Results   Application of the framework in the development of the implementation of interventions to reduce the
physical work demands for bricklayers and bricklayers’ assistants has been presented.
Conclusions   The framework was found appropriate for defining implementation strategies and (ergonomic)
measures in the construction industry.

Key terms   construction industry; implementation; intervention; manual materials handling; methods.

1 Academic Medical Center, University of Amsterdam (Department: Coronel Institute for Occupational and Environ-
mental Health, Research Institute AmCOGG), Amsterdam, The Netherlands.

2 Arbouw, Amsterdam, The Netherlands.
3 Technical University Delft/Industrial Design, Delft, The Netherlands.

Reprint requests to: Dr HF van der Molen, Academic Medical Center, Universiteit van Amsterdam, Coronel Institute for
Occupational and Environmental Health, Research Institute AmCOGG, Meibergdreef 9, 1105 AZ Amsterdam, The Nether-
lands. [E-mail: h.f.vandermolen@amc.uva.nl]

In the construction industry, the manual handling of
materials (lifting, carrying, pushing and pulling) is a fre-
quently occurring worktask (1–3). Reviews have shown
the relationship between manual materials handling and
the prevalence of musculoskeletal complaints (4, 5).
Therefore, interventions have been planned to reduce
both physical work demands and musculoskeletal com-
plaints, in the longer run, for nine high-risk professions
in the Dutch construction industry.

In implementation research, a systematic approach
to the implementation of research evidence in daily
work practices is recommended (6–9). It has been stat-
ed, for example, that, before intervention measures are
implemented, different phases of accumulating research
evidence with respect to the interventions to be used
should be followed (6). Grol (7) suggests a framework
for the implementation of research evidence that would
lead to an understanding of barriers and opportunities
involved in the implementation of guidelines in health

care. In our report we have modified this framework into
the following six steps (figure 1): (i) selection of the in-
tervention measures, (ii) an analysis of the social and
organizational context, (iii) goal setting (specification
of the targets), (iv) selection of the intervention strate-
gies, (v) development of an implementation plan for the
intervention measures and (vi) implementation of the in-
tervention measures and evaluation of the progress.

Before defining and evaluating implementation stud-
ies, it is recommended that a distinction be made between
the (ergonomic) measures themselves and the strategies
used to implement the measures (10). Our main objec-
tive was to explore [in line with Grol (7, 8)] a concep-
tual framework that would be usable in defining the in-
tervention measures and, ultimately, implementation
strategies aimed at reducing physical work demands due
to manual materials handling for professions in the con-
struction industry. The second objective was to apply
this framework to the profession of bricklayers.
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Conceptual framework

Selection of (ergonomic) intervention measures

The goal of step 1 is to select or develop a specific pro-
posal for the intervention measures to achieve a (most-
ly) generally formulated objective. Effective measures
that reduce physical work demands due to manual ma-
terials handling are the starting point of developing the
implementation of interventions. The evidence for ef-
fectiveness can be obtained in two ways (11): (i) from
scientific research evidence and (ii) from a consensus
development (a systematic combination of evidence-
based measures, practical experiences and consensuses
between the involved employers and employees).

According to Campbell et al (6), reviews may lead
to the improved specification of the active ingredients
of an intervention. In addition, previous studies may
have found evidence for closely related interventions.
An analysis of surveillance data on diseases, injuries,
risk factors, or exposures can be used as a guide for de-
veloping intervention measures (12). A special point of
interest is the definition of research evidence for (ergo-
nomic) intervention research. There are several concepts
of evidence in intervention research, mostly separated
into efficacy and effectiveness. Efficacy studies are con-
ducted under optimized and experimental circumstanc-
es. These studies are often conducted in laboratory set-
tings and, therefore, are not uniform enough to trans-
late into real work settings (13). Effectiveness studies,
like ergonomic intervention studies, are, by definition,
conducted in a field setting and have to deal with prob-
lems of selection bias and confounding.

By means of participatory action research (empow-
erment methods), for example, stakeholders’ perspec-
tives can be taken into account in the selection of inter-
vention measures. Explicitly, attention should be paid
to the roles of all of the participants. Therefore, the par-
ticipants in the intervention can actually already be in-
volved in this first step.

In conclusion, the intervention measures of imple-
mentation studies should be based on a consensus of
involved experts and actors with respect to the assumed
effectiveness of these measures and, preferably, evi-
dence-based in nature.

Analysis of the social and organizational context

The goal of step 2 is to detect obstacles or stimuli with
respect to all of the actor groups involved in the imple-
mentation of the intervention measures. Different au-
thors stipulate the importance of analyzing the social and
organizational context of interventions (12, 14–16). The
ultimate goal in most intervention studies at work is to
actually change the behavior of the workers, supervi-
sors, and employers involved. Therefore, the knowl-
edge, attitudes, and behavior of the target populations
are critical when the introduction of effective interven-
tion measures is the aim (12). Obstacles that hinder the
implementation of measures within the intervention pop-
ulation must be analyzed before the implementation plan
is established (8, 12, 17). This analysis can be performed
in different ways (eg, through pilot studies, literature
research, interviews, questionnaires, or expert opinions).

To detect possible obstacles to the implementation,
all of the actor groups should be taken into account in
the analysis of the social and organizational context. For
the implementation of measures, the following four
groups can be defined (18, 19): users, importers, deci-
sion makers, and facilitators of the intervention meas-
ures under study. Users, as “participants” in the inter-
vention, actually work with the proposed measures. Im-
porters are people that facilitate the implementation of
the measures in daily work, either directly or indirect-
ly. Decision makers advise or decide about whether the
implementation of the measures in the work situation
will take place. Finally, facilitators are defined as ac-
tors outside the companies that can stimulate the imple-
mentation of ergonomic measures within the companies
(ie, labor inspectorates, research institutes, or trade un-
ions). During the implementation of intervention meas-
ures, the users may be the primary target population, but,
if obstacles are to be eliminated or processes stimulat-
ed, the other actors are also important.

In implementation studies, the following seven lev-
els of changing behavior with respect to intervention
measures can be distinguished for every actor [modi-
fied from Grol & Wensing (9) and NIGZ (19)]: (i) be-
ing aware of the intervention (accessible), (ii) under-
standing the intervention, (iii) wanting the intervention
(conscious), (iv) intending to buy (lease) the intervention,

Figure 1. Scheme for the development and evaluation of interventions aimed at reducing physical work demands related to manual handling,
musculoskeletal symptoms, and process variables, categorized according to the effectiveness of the measures and the effectiveness of the
implementation strategies [van der Molen et al (10)]. The numbers in the figure refer to the steps from the framework for defining the implementation
of intervention measures [modified from Grol (7)]: (1) selection of intervention measures, (2) analysis of social & organizational context, (3)
goalsetting—specification of targets, (4) selection of intervention strategies, (5) implementation plan, (6) implementation & evaluation.

Effectiveness measure Effectiveness implementation strategy 

Independent  
variables 

 Dependent  
variables 

     Independent  
variables 

   Process variables  Dependent  
variables 

Measure (1)  Manual handling (1)  (2)  (3)  Implementation strategy (4)  (5)  Process (6)  Manual handling (6) 

  Musculoskeletal  
symptoms (1) 

           Musculoskeletal  
symptoms (6) 
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At least the following five different strategies can
be distinguished (11, 19) and matched with the found
obstacles to, and facilitators of, the implementation of
intervention measures: informational, compulsory, ed-
ucational, persuasive, or facilitating strategies. For ex-
ample, if an actor is “not aware” of a health risk, an in-
formational strategy can be used to explain the cause
and consequences of the risks. “To understand” the in-
tervention measure, more emphasis on tailored informa-
tion or personal contact can be chosen. “Wanting” the
intervention measure can be facilitated by trials and pos-
itive arguments (healthier, more efficient, cheaper). The
“intention to buy (lease)” an intervention measure can
be facilitated by financial support (tax advantage, lease
construction). Education and instruction are examples
of strategies that help a worker “be able to work” with
the intervention measures. Experience with the meas-
ure during daily work is thought to be an essential ele-
ment in the change process (27, 29).

“Performance” indicators (or outcomes of the proc-
ess) should be selected for every step, to give the possi-
bility of a valid measurement of the stage of the change
process with respect to the actors involved. Indicators
can be selected for structure, process, or outcome as-
pects, depending on the element of interest. These indi-
cators should be made operational by means of criteria
(30). Furthermore, process data are usually more sensi-
tive and more informative measures of the quality of the
implementation when compared with outcome data (30,
31) and less susceptible to confounding.

In conclusion, step 4 should result in the selection
(of a combination) of strategies and performance indi-
cators to facilitate and measure the process of the im-
plementation of the intervention measures.

Development of the implementation plan for
intervention measures

Step 5 involves developing an implementation plan for
the intervention. This plan is a combination of the (as-
sumed) effective measures to reduce the physical work
demands (results of step 1) and the planning of optimal
strategies for the group of actors to implement these
measures (results of steps 2, 3, and 4). The effective-
ness of the intervention measures according to scientif-
ic studies is a prerequisite for starting and executing the
implementation of intervention measures. Before the as-
sumption of effective measures is valid and can be
made, a (pilot) study to determine the effectiveness
of the proposed intervention measures should be
planned.

Step 5 should result in an implementation plan with
a defined time and financial perspective. This plan is a
combination of the intervention measures and the inter-
vention strategies for different groups of actors.

(v) able to use the intervention, (vi) using the interven-
tion (experience), and (vii) continuing to use the interven-
tion. On every level, an obstacle can arise that would cause
an actor not to proceed in the change process.

In conclusion, both goal setting and the selection of
implementation strategies should be based on the results
of this context analysis.

Goal setting
Step 3 is aimed at specifying the targets of the imple-
mentation of intervention measures (goal setting). The
goals should be chosen according to the acronym
SMART (specific, measurable, achievable, realistic and
timed). “Specific” means that the targets should reflect
the planned results of the intervention. For example,
when the intervention is aimed at decreasing muscu-
loskeletal symptoms by adjusting lifting heights, the re-
sult should reflect improved trunk and shoulder postures
instead of changes in external force exertion (20).
“Measurable” assumes that valid and reliable methods
are used to assess the outcome measures according to
an adequate measurement strategy (21–23). Changes in
work practices can be used as proxies for decreased ex-
posures (12, 24). Kilbom (25) defines such proxies as
intermediate outcome measures. “Achievable” reflects
the dependency on resources such as money, people,
project organization, and a commitment to the planned
intervention measures (12). “Realistic” refers to the need
for realistic planning to achieve the targets since imple-
mentation is considered to be time consuming. There-
fore, focusing the implementation on the expected ear-
ly adopters of new work methods (18, 26) is more re-
alistic than focusing on the group that obstructs changes.
Incorporating (ergonomic) measures in daily activities and
existing work structures of the intervention populations
facilitates the implementation (24, 27). “Time” must cor-
respond with the goals of the intervention. An interven-
tion aimed at reducing musculoskeletal complaints, for ex-
ample, needs a longer period of time than interventions
aimed at reducing the physical work demands only.

Step 3 should result in concrete and measurable
goals for the implementation phase.

Selection of intervention strategies (implementation
strategies)
The goal of step 4 is to select the strategies that tackle the
obstacles to (or, formulated in a more positive way, that
facilitate) the implementation of the measures. Measures,
defined as ergonomic controls to eliminate or reduce phys-
ical work demands, can be the proposed intervention
measures. Implementation strategies are defined as the
planning and process of the implementation of (assumed)
effective measures aimed at incorporating them into the
job, the work organization, and the sector of industry (28).
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Implementation of the intervention measures and the
evaluation of progress
The ultimate goal of step 6 is to demonstrate the impact
of interventions. A control group that is comparable to
the intervention group with respect to individual and job
exposure variables should be planned as a prerequisite
(22). A true experimental design (a-select, randomized
controlled) is scientifically the most rigorous design, but
it is difficult to achieve in a field setting (32) because
of the scarcity of experienced possibilities for randomi-
zation in companies. A quasi-experimental study design
is thought to be an alternative with which to assess the
implementation of intervention measures on manual
materials handling. The principal goal in choosing this
design should be the ability to show that the interven-
tion will make a difference (internal validity) and that
the results are generalizable (ie, external validity), while
the resource (eg, time, funding, expertise) and feasibil-
ity (eg, political and practical limitations, needs of part-
ners) limitations are also addressed (12).

In step 6, the total intervention (measures and imple-
mentation strategies) should be executed and evaluated.
The selection of an adequate study design and the selec-
tion of both effect and process variables can be the most
important elements in evaluations of an implementation study.

Framework applied in the implementation of
interventions for bricklayers

In The Netherlands, within a time frame of 3 years, im-
plementation interventions were planned that were
aimed at reducing the physical work demands and the
musculoskeletal complaints, in the longer run, for nine
professions in the Dutch construction industry. Brick-
layers (21 700 bricklayers and an estimated 8 000 as-
sistants, together comprising 15% of a whole worksite
population) formed one of the target groups for the
implementation of interventions. The facts that are pre-
sented in this report came from research studies, expert
opinions, questionnaires, and interviews of employers
and employees.

Selection of intervention measures to reduce physical
work demands
The selected intervention measures for bricklayers in
The Netherlands, the mechanization of transport and the
optimization of work heights, were based on research
evidence (20, 33, 34) and on a consensus document be-
tween the employers and employee organizations in
construction (35). Case studies (36, 37), reviews (10, 22,
38), and an exploratory trial (20) were used as elements
for the ultimate selection of the ergonomic measures. It
was established that bricklayers and bricklayers’ assist-

ants work as a team. Normally, one assistant works for
two to five bricklayers. The tasks between the two pro-
fessions overlap. The task with the highest physical
work demands is the manual transport of bricks and
mortar (manual lifting and carrying materials and push-
ing–pulling wheelbarrows during more than 4 hours eve-
ry workday) for the assistant and one-handed repetitive
lifting of bricks (1 to 6 kilograms in awkward postures
of the lower back during more than 4 hours per day) for
the bricklayers. As an ergonomic measure, the mecha-
nization of transport (figure 2) was selected as an inter-
vention measure because it eliminates most of the lifting
and carrying of materials. For the mechanization of brick-
laying, there are no feasible solutions. Reducing awkward
work postures with several devices to optimize lifting
height (figure 3) was selected as an ergonomic measure.

Figure 2. Mobile crane for transporting bricks.

Figure 3. Trestles for adjusting the storage height of bricks and
mortar.
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actors in each group for implementing one of the sup-
posed implementation intervention measures (ie, the
mechanization of transporting bricks and mortar).

The assessment of the motives of each actor group
in relation to the selected ergonomic measure was based
on the expert judgment of three experienced ergonomists
in construction. Arguments were available to support the
implementation of mechanized transport for bricks and
mortar for all of the actor groups. Nevertheless, for 6
out of the 20 actor groups, there were also obstacles.
Three actor groups were directly involved inside the
companies and three outside. For the equipment servic-
es and work planners, a negative side effect could be
the extra time needed for maintenance and the manage-
ment of the installation of the new equipment. For the
employer, the unknown cost-benefit of mechanization
could be a reason for not implementing this measure.
The general contractor is the most important actor out-
side the company that can hinder the implementation of
mechanized transport. This actor has to make appoint-
ments with the scaffolders and other subcontractors
about the capacity, layout, and costs of the scaffold.

By means of a questionnaire, employees (N=739)
were asked about the degree of and barriers to the im-
plementation of ergonomic measures. The selected er-
gonomic measures, mechanized transport and optimized
work height, were included in this questionnaire. Most
of the bricklayers and bricklayers’ assistants knew of
the selected ergonomic measures, but the degree of ac-
tual use of these measures differed considerably. The
employers subscribed to the health risk of manual ma-
terials handling but stated that they had made progress
already in reducing its physical work demands. Five in-
terviewed employers knew of the selected ergonomic
measures and acknowledged that they could reduce the
physical work demands associated with manual materi-
als handling. They believed that bricklayers and brick-
layers’ assistants would accept the measures when im-
plementation became a fact. But the willingness to in-
vest in measures was less univocal. Reported obstacles
to implementing the lifting devices are the insufficient
amount of structured information available about lift-
ing devices and the necessity for such implementation;
the unknown (financial) advantages and disadvantages
associated with the implementation of the devices; no
possibility to test the devices on a smaller scale; no fi-
nancial aid or leasing available. The favorite implemen-
tation strategies among the interviewed employers were
personal communication, tailored information, demon-
stration projects, manufacturer’s information, financial
aids, and possibilities for trying the lifting devices. Be-
cause attitude alone is not enough to change the behav-
ior in the targeted direction among involved actors, an
assessment was made of the position of the most direct
actors at the worksite with respect to their placement in

Table 1. Estimated motives and arguments of the involved actor
groups for the intervention measure “mechanization of trans-
port”. (+ = positive, – = negative)

Actor group Mo- Arguments
tives

Users

Bricklayers’ assistants + Easier work, healthier, better image
Bricklayers + Time saving, healthier
Crane drivers + Part of job
Equipment services + Pride on logistics

– More work for maintenance and logistics
Importers

Employers + Efficient, less damage, healthier, cheaper
Foremen + Efficient, less damage, healthier
Purchasers + Cheaper
General contractors + Efficient to arrange logistics for all

subcontractors, cheaper
– More attuning

Scaffolders + Quality of work increases
– Depends on general contractor

Decision makers

Work planners + Quality
– More work for maintenance and logistics

Employers + Healthier work, legislation
– Unknown cost-benefit, no tailored

information, no trial, no financial aid
Manufacturers, bricks + Consolidation of market, better image
Architects, principals + Legislation

– Not primary concern

Facilitators

Organizations, employers + Commitment by national agreement
Unions + Commitment by national agreement
Labor inspectorate + Commitment by national agreement,

legislation 
Suppliers, cranes + Chances for new market
Occupational health + Collective contract for construction
services workers facilitates knowledge transfer
Educational institutes + Eager to offer training in new work

methods
Research institutes + Scientific involvement, mission to

improve work conditions

The effect of work height and the mechanization of trans-
port of materials on physical work demands and local dis-
comfort were evaluated during a within-participants, con-
trolled field experiment for bricklayers’ work (39).

Analysis of the social and organizational context of
bricklayers and goal setting
From all of the different actor groups involved in the
implementation of the selected ergonomic measures, a
division was made into the following four groups: us-
ers (bricklayers’ assistants, bricklayers, crane drivers,
equipment services), importers (employers or manage-
ment, foremen, purchasers, general contractors, scaf-
folders), decision makers (work planners and calcula-
tors, employers or management, manufacturers and sup-
pliers, architects, principals) and facilitators (eg, gov-
ernment representatives or the labor inspectorate, par-
ties involved in the collective labor agreement, occupa-
tional health and safety services). Table 1 shows the es-
timated motives and arguments of all of the involved
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the behavioral change process for the two types of se-
lected ergonomic measures (tables 2 and 3).

For the implementation intervention study, the in-
tention of the organizations of employers, employees
and the government to reduce musculoskeletal com-
plaints was operationalized into three main goals. The
first was a 10% increase in work with the selected er-
gonomic measures (ie, mechanized transport and opti-
mized workheight) after 1 year, as the ultimate “per-
formance indicator”. Examples of other “performance
indicators” are determination of the readiness to partic-
ipate in the implementation process after 1 month, de-
termination of the involvement of all of the stakehold-
ers and actors after 1 month, and determination of new
required skills of the bricklayers after 2 months. The
second was a 10% decrease in physical work demands
with respect to the frequency of lifting and carrying
loads during the task of transporting materials, and with
respect to less back flexion of more than 60 degrees
during the task of bricklaying (by means of a 1-month
experimental study or a questionnaire after 1 year). The
third was a 10% decrease in musculoskeletal discom-
fort in the lower back and shoulders after work on the
shorter term and a 10% decrease in the prevalence of
musculoskeletal symptoms of the lower back and shoul-
ders after at least 1 year.

Selection of the intervention strategies and
implementation plan
A comparison of tables 2 and 3 shows that the interven-
tion measure of mechanized transport is in a more ad-
vanced stage of the change process than the interven-
tion with an optimized workheight. Because all of the
actors are in different stages of this change process, a
combination of all the following strategies was selected
for the implementation of the intervention measures for
bricklayers at the national level: (i) an informational
strategy (dynamic database with various engineering
controls on the internet, code of practice for bricklay-
ers, manual to introduce the proposed equipment in the
companies, national publicity campaign); (ii) compul-
sory strategy (tailored legislation on the proposed im-
plementation intervention); (iii) educational strategy
(from suppliers and manufacturers of engineering con-
trols, vocational training); (iv) persuasive strategy (dem-
onstration and participatory ergonomic projects to fa-
cilitate the implementation of ergonomic measures); and
(v) a facilitatory strategy (financial and personal support,
commitment of unions and employers organizations).

Implementation of the intervention measures and an
evaluation of progress
A special project organization with a specified budget (50%
by government and 50% by employer’s organizations and

unions) is available to reduce manual handling for nine
professions, whereof the bricklayers are one. The inter-
vention of the whole branch of bricklayers will be mon-
itored by means of a fixed cohort, measuring perceived
physical work demands, use of ergonomic measures, and
the prevalence of musculoskeletal complaints, particular-
ly from the low back and shoulders. At the company lev-
el, a randomized controlled trial on the effectiveness of a
participatory ergonomic implementation strategy on the
use of ergonomic measures is planned. Performance indi-
cators have been defined to measure the quality and de-
gree of the implementation process.

Discussion

To maximize compliance, a thorough description of the
intervention and the intervention process is necessary.
Identifying barriers or facilitators for the implementa-
tion is an important part of this process. In the applied
six-step framework with respect to bricklayers, the pro-
posed intervention measures and the implementation
strategies are based on a context analysis of stakehold-
ers (actors) and on a diagnosis of the physical work de-
mands and the use of possible intervention measures at
baseline. The context analysis was achieved by means

Table 2. Estimation of fulfilled phases (x) in the behavioral
change process of mechanizing transport in six actor groups.

Brick- Brick- Fore- Work Gener- Em-
layers’ layers men plann- al ploy-
assist- ers con- ers
ants tractor

1. Aware of it x x x x x x
2. Understand it x x x x x x
3. Want it x
4. Intention to buy or lease it
5. Ability to use it
6. Use it 
7. Continue use it

Table 3. Estimation of fulfilled phases (x) in the behavioral
change process of work between knee and shoulder height in six
actor groups.

Brick- Brick- Fore- Work Scaf- Em-
layers’ layers men plann- fold- ploy-
assist- ers ers ers
ants

1. Aware of it x x x x x (x)
2. Understand it x x
3. Want it
4. Intention to buy or lease it
5. Ability to use it
6. Use it 
7. Continue to use it
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of questionnaires for employees and interviews for em-
ployers and expert guesses for the other involved ac-
tors. Checking the results of this analysis through par-
ticipatory meetings (eg, round table sessions) (40) is
another option to consider.

The planned implementation strategies focus on a
combination of informational, compulsory, education-
al, persuasive, and facilitating strategies. This approach
is in accordance with the recommendations of Linton
& Van Tulder (41), who stated that preventive studies
should focus more on multidimensional programs that
tailor the program to the risk profile of the worker or
the workplace. In addition to a sufficient follow-up pe-
riod and large study population, it is essential to put ef-
fort into increasing the compliance to preventive inter-
ventions. The concept of participatory ergonomics is
often reported as a means with which to increase the
implementation of interventions (14, 27, 42). Essential
in the approach is that it is of a participatory nature (43).
Stepwise strategies, like participatory ergonomic ap-
proaches, can also be used to monitor the implementa-
tion process. In a planned controlled study at the com-
pany level, a participatory approach will be used to in-
crease compliance. Through follow-up measurements,
this process will be monitored by means of “perform-
ance indicators”. At the branch level, compliance will
be more difficult to achieve. The same intervention
measures will be applied, but no direct involvement with
stakeholders is guaranteed (ie, by means of a participa-
tory ergonomics process). Through a combination of
implementation strategies, the compliance at the branch
level will be stimulated and monitored.

Both physical work demands (external mechanical
exposures) and health variables should be measured
when intervention is directed towards manual materials
handling to improve musculoskeletal health (22). Knib-
be & Friele (24) have also emphasized the importance
of assessing exposure to physical work demands in cre-
ating more understanding of the direction, effects, and
side-effects of preventive interventions for manual han-
dling. Such action has taken place in an experimental
study after the specification of the engineering controls
(ie, mechanized transport and bricklaying at an opti-
mized workheight). In the intervention groups, as well
as in the control groups, of bricklayers, physical work
demands can be assessed through direct measurement
and observations to quantify all three dimensions of the
physical work demands involved. The measurement
should be applied to whole teams of bricklayers and
during a whole workday to detect shifts in physical work
demands over the day. By means of a logbook, the fre-
quency and duration of use of the ergonomic measures
can be evaluated during the implementation phase
through self-report. Knibbe & Friele (24) used a fre-
quency-oriented log, because practical problems in nurs-

ing limit the use of continuous direct observation and
measurements.

According to Westgaard & Winkel (22), the follow-
ing four elements should be considered in the design of
an intervention study aimed at reducing physical work
demands and musculoskeletal complaints: the scientif-
ic quality, a thorough description of the intervention and
intervention process, the sustainability of the interven-
tion, and the inclusion of both exposure and health ef-
fect variables. In applying the framework for defining
the implementation of the intervention measures in the
construction industry, all these aspects are taken into
consideration.

For the profession of bricklayers, the six steps of the
framework resulted in the selection of the following two
types of intervention measures (ie, mechanized trans-
port and adjusted workheight) and in a combination of
strategies to implement these measures. An implemen-
tation plan, containing 27 facilitating projects, has been
appointed by unions and employers’ organizations. The
time that is needed to analyze the social and organiza-
tional context could be seen as a drawback on the short-
term. On the longer-term, the chance of compliance and
intervention sustainability may be increased by means
of the structured approach that resulted both in inter-
vention measures and in intervention strategies.

In conclusion, the proposed six-step conceptual
framework for defining the implementation of interven-
tions aimed at reducing physical work demands due to
manual materials handling has been found practical and
applicable in a study of bricklayers. The framework is
probably also applicable and useful for other professions
in the construction industry.
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