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This study was aimed at examining the relationships between the effectiveness of safety intervention programmes and
implementation strategies in the Nigeria construction industry. Structured questionnaires were distributed to construction
stakeholders across some selected states in Nigeria and the data generated were analysed using Pearson’s product moment
correlation. The study found that the effectiveness of safety intervention programmes for construction site accidents prevention
is significantly related to the communication implementation strategies. Based on the principles of social ecological theory
and UNICEF’s communication for development strategies, this study developed a multilevel safety intervention implementation
strategy for construction industries in Nigeria. Four communication strategies, namely, advocacy, social mobilisation, social change
communication, and behaviour change communication, which are central to the effectiveness of safety intervention implementation
programmes for construction site accidents prevention, were identified. It further revealed that these communication strategies
could be individually and collectively applied at different intervention levels but that the greatest effect would be felt when all
strategies are systematically combined with more efficient use of resources. The study recommended systematic actions by policy
makers, construction organisations, and various community groups towards construction safety interventions, since maximum
effect could only be felt when safety interventions are implemented across all levels.

1. Introduction
Construction industry is globally recognised as one of the
most hazardous industries due to the unique nature of its
products and complexity of its process with array of network
of people involved. Accident records in the industry so
pronounced that it cuts across developed and developing
economies and so the industry is known as one of the
industries with very high rate of accident. Mouleeswaran [1]
agrees that construction workers are more prone to accidents
as the industry is regarded as one of the most dangerous
industrial sectors. Mouleeswaran also avers that construction
still contributes to a high number of occupational related
fatalities despite recent efforts to improve the safety image [1].
The above position is anchored by Sousa et al. [2] who contends that the pace of accidents in the construction industry

is still very high despite considerable improvements over the
recent years. Buttressing this fact, Hinze [3] avows that when
the construction industry is compared with other labour
intensive industries, it exhibited a disproportionately high
rate of disability injuries and fatalities incomparable to its
size. A closer look also reveals that the construction industry
is lagging behind most other industries in terms of safety
improvement [4]. Nonetheless, Huang and Hinze [5] contend
that even though a remarkable safety improvement in the
construction industry has been achieved in recent decades,
safety records in the industry are still a big concern and one of
the poorest, thus, hindering any performance improvement
[6]. At the same time, it is a source of social and economic
problem to both the individual workers and employers and
even the society [7]. In this respect, Umeokafor et al. [8]
suggest that adopting adequate intervention strategies is
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essential in the prevention of accident and improvement of
occupational health and safety but regretted that this area
remains underexamined by researchers especially in Nigeria.
Whereas there have been substantial efforts, safety intervention strategies, and approaches towards improving safety
performance of the construction industry and decreasing rate
of accident occurrence [4], accidents continue to happen,
even at an increasing rate in some countries. Although
Dyreborg et al. [9] acknowledge that the risks of accident at
workplace have reduced over the last decades, they observe
that the number of accidents at workplace is significantly
very high, which has generated great concern from different
fields of human endeavour. More worrisomely, accident data
and reports on construction site have not been officially
documented in Nigeria over the years, even as Ezenwa [10]
and Umeokafor et al. [11] found that occupational accidents in
Nigeria are increasing as years roll by. Correspondingly, a case
study by Nkem et al. [12] conducted on an Engineering and
Construction Company that was carrying out an upgrade on
a flow station in Nigeria between 2008 and 2012 reveals that,
within this period, there were 582 unsafe acts/conditions and
91 recorded construction accidents on site which increased
as construction progressed. Anecdotal evidence also shows
that accidents still occur at construction sites despite all
efforts. When added to the records of fatalities and casualties
arising from the incessant collapse of building in Nigeria, the
situation calls for a decisive action and policy readjustment.
The questions, however, are why do accidents continue
to increasingly happen at various construction sites? Why do
various safety intervention strategies fail to yield the desired
safety improvement? The answers rest with identifying and
applying appropriate safety intervention implementation
strategies, even though Dyreborg et al. [9] had argued that
the knowledge regarding knowing which interventions and
programmes are most efficient in minimising workplace
accidents is still lacking. In addition, DKM Economic Consultants Ltd. [13] observes that implementation of occupational health and safety intervention is weak, inconsistent,
or even nonexistent just as it is in any other field. Despite
this pesky situation, there is inadequate research profiling in
this respect and virtually none in the Nigerian context. For
example, Kennedy et al. [14] state that the knowledge about
the most effective occupational health and safety interventions to reduce upper extremity musculoskeletal disorders
(MSDs) and injuries is limited. Thus, it is worth noting that
implementation research studies are aimed at systematically
documenting how an intervention is carried out [13, 15].
Thus, attempt by Okoye [16] only gave an insight into what
is desired. Consequent upon this, therefore, this study argues
that available safety interventions lack efficient and effective
implementation mechanisms through which they can be
permeated into the subconscious of construction workers,
thereby influencing their safety behaviours for optimum
safety performance. It further argues that appropriate implementation mechanism holds the potential to infuse safety
interventions into the main stream of accidents prevention
framework on construction site.
The above arguments are based on the premise that accidents were formerly seen from a technical, legal, or human
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factors perspective, while, presently, cultural and organisational dimensions have become important safety intervention programmes in the workplace [17]. Furthermore, the
possibility of not knowing whether any strategies used on a
regular basis by work health and safety regulators are being
effective in achieving desired policy outcome of reducing
work-related deaths, injuries, and disease has been suggested
[18]. Farooqui [19] surmises that the traditional application
of normative approach of safety intervention ignores how
the individual characteristics, groups, and production system
processes influence workers behaviours and affect the possibility of errors and accidents, despite aiming at creating safe
work behaviours. Accordingly, the efficiency of production
and economic pressures is not considered in the normative
approach. In addition, the approach does not consider such
factors as individual commitments, cultural norms, attitudes,
and perceptions of an individual and group, which shapes the
work environments. According to Farooqui [19], these factors
create the environments in which workers work and at the
same time the ability of workers to collectively perform safely,
continuously, and consistently. Nevertheless, a number of
safety-related communications, according to Olson et al. [20],
have been associated with higher levels of safe behaviours
and conditions and higher perceived safety climate. Thus,
it is obvious that increasing number of safe behaviours at
construction site is essential for elimination of site accidents
[21]. To this end, this study is aimed at establishing a
multilevel safety intervention implementation strategy for
accident prevention in the Nigeria construction industry. On
this premise, the following hypotheses are postulated:
H0 : there are no significant relationships between the
effectiveness of safety intervention programmes and
the implementation strategies.
H1 : there are significant relationships between the effectiveness of safety intervention programmes and the
implementation strategies.

2. Literature Review
2.1. Construction Industry Safety Scenario. Occupational
Safety and Health Administration (OSHA) [22] reports that,
every day, there are more than 12 workers that die on job (this
is more than 4,500 a year); likewise, every year, more than 4.1
million workers suffer a serious work-related injury or illness.
According to McKenzie et al. [23], the construction industry
alone accounts for about 30% of all fatal industrial accidents
across the European Union (EU), yet only 10% of the working
population is employed in the industry. Che Hassan et al.
[24] affirm that construction industry is responsible for about
22% of all fatal accidents in The United States of America
(USA). However, based on the statistics from the USA Bureau
of Labour Statistics for the year 2010 OSHA’s reports [22]
that the number of deaths arising from work is about 4,547,
the estimated annual cost is almost $40 billion, while the
estimated value of each life lost is $8.7 million.
In the developed countries of the world, accidents still
occur on construction site. For instance, the report of Health
and Safety Executive (HSE) [25] shows that annually between
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2011/12 and 2014/15 about 69,0000 (3.1%) workers in the construction sector in Great Britain suffered from an illness that
they believe was caused or made worse by their work in the
sector. The report [25] further indicates that between 2012/13
and 2014/15 about 65,000 (3%) construction workers in Great
Britain sustained an injury at work. A quarter of these cases
according to the report result in absence from work of over
7 days. Furthermore, the report [25] states that, in 2014/15,
there were 35 fatal injuries to workers in the construction
sector which is 20% lower than the five-year average for
2010/11–2014/15. Accordingly, these have resulted in the loss
of about 1.7 million working days [25], despite a downward
trend in the rate of fatal injury in the last 20 years and, more
recently (since 2008/09), a less clear accident trend [26].
The significant improvements made by Singapore
through a comprehensive Occupational Safety and Health
(OSH) framework such as strong legislation, policies, a sound
structure, and functional systems do not stop accidents from
happening neither, because, according to Siang and Tan [27],
the gaps between Singapore and other leading countries of
the world in OSH are still great when benchmarked against
each other. Asanka and Ranasinghe [28] concur that accident
still happens at construction sites in Singapore and even
at increasing rate when compared with the global benchmark.
The same accident scenario applies in the Middle East and
Asian countries even with their sophisticated technologies.
For instance, General Organization for Social insurance
(GOSI) [29] reports that, in 2014, the total number of reported
work accidents in Saudi Arabia was about 69,241; out of these,
construction industry was responsible for 51.35%. To this
end, scholars [2, 30, 31] have attributed the high percentage of
workplace accidents to many factors related to the construction industry, such as the dynamism of the working environment where the working environment is usually unstable.
More still, even though construction labour accounts
for about 7.1% of the labour force in Jordan, accidents in
construction industry account for about 10.5% of incidents
[32].
Other developing countries are not also left out. For
instance, Somasundaraswaran et al. [33] reveal that about
25% of total workers’ accidents were from the construction
industry in Sri Lanka. They maintain that the fatal accident
rates in the construction industry were higher than other
industries. In the Malaysian construction industry equally,
Chong and Low [34] report that the statistical data and court
cases on the construction site accidents show that accident
is not declining, despite its compelling legal consequences.
In Iran, report of Soltanzadeh et al. [35] on occupational
accidents recorded from 2009 to 2013 shows that the rate of
construction accident is still high even among largest Iranian
construction companies.
In Africa, the situation has not fared well. Smallwood et
al. [36] report that in South Africa, construction health and
safety is not improving commensurately with the efforts of
many industry players and stakeholders. Notably also, it was
observed that the construction has continue to contribute a
greater number of fatalities and injuries when compared with
other industrial sectors, which has resulted to continuous
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high levels of noncompliance with health and safety legislations generally [36]. In support of this claim, the Department
of Labour (DoL) statistical data on construction health and
safety quoted by Smallwood et al. [36] that covers from
2004/05 to 2007/08 reveal a sharp increase in accidents to
about 160 fatalities and 400 nonfatal accidents (i.e., temporary or permanent disablements) in 2007/08 [36]. Irumba
[37] also reports that the Ugandan construction industry
health and safety condition is worsening. This situation is the
same across African countries, and even worse in some cases.
In Nigeria, dearth of reliable accident records on construction site makes the situation more wretched. Abubakar
[38] argues that workplaces in some countries like UK have
become safer over the years unlike in Nigeria. Hämäläinen
et al. [39] equally reveal that the work-related death rate in
Nigeria is one of the highest in the world, and it stood at
an average of 24 fatalities per 100,000 employees annually
based on data available in 2003. A repeat of Ezenwa’s [10]
study by Umeokafor et al. [11] using data from a field
study conducted by the then Federal Ministry of Labour
and Productivity Inspectorate Division between 2002 and
2012 agrees with Ezenwa’s. This gives credence that workrelated accidents in Nigeria are increasing. Just recently,
Abdulahi et al. [40] conducted a survey on artisans’ working
condition in the Nigerian construction industry in some
states in northern Nigeria and found that about 76.40% of the
artisans have been involved in one form of accidents or the
other on construction sites. Notwithstanding the high level
of awareness of importance of occupational health, Akinwale
and Olusanya [41] found that there is inadequate investment
in safety intelligence programmes and prevalence of occupational hazards in various organisations in Nigeria. From
the above scenarios, it does indicate that something is amiss
with safety intervention efforts of construction stakeholders.
Examining what makes these efforts ineffective in improving
safety situation of construction industry and formulating an
appropriate intervention implementation mechanism form
the thrust of this study.
2.2. Safety Interventions at Construction Workplace. Safety
intervention has been defined as an attempt to change
how things are done in order to improve safety [42, 43].
Safety interventions (which entail a number of activities) are
resourceful tools in the control or prevention of workplace
accidents [44]. On their part, MacEachen et al. [45] define
safety intervention as a planned systematic programme or
strategy that is aimed at reducing occupational health problems, which include programmes focusing on education to
workplace staff and/or programmes focusing on general organisational factors. For Dyreborg et al. [9], safety interventions for prevention of accidents at work are characterised
as a complex process and integrate a number of components
such as safety campaigns, safety training, legislations, and
machines’ guarding.
Over the years, researchers have proposed different
approaches of safety interventions for prevention of accidents
at work; however, Mohan et al. [46] argue that the standard
package for interventions suitable for all contexts and countries is nonexistent. van der et al. [47] argue that though
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there are some injury control strategies proposed by different
organisations, their effectiveness in reducing the rate of
injuries in the construction industry cannot be ascertained.
To this end, Mohan et al. [46] suggest a careful adaptation and
evaluation of every intervention strategy since interventions
proven in one case may not be easily transferable in another
case. They further suggest a scientific research where effective
interventions are totally lacking, so as to develop and test
new measures [46]. Even Peden et al. [48] agree that there
are many good practices which can be followed, irrespective
of the country’s economic status. Nevertheless, the issue
remains with the implementation strategy within which
safety intervention approaches can be applied. This is attested
by Robson et al. [49] who observe a lag phase, dependent on
the type of safety intervention and the context in the implementation of safety interventions.
In the last 4 decades, therefore, several researchers [46,
48, 50–56] have stressed integrating different components or
approaches of safety interventions so as to achieve a high
level of safety at work. Adebiyi [57] posits that no single
safety intervention can bring about the much desired reduction in accidents rather a combination of more than two
interventions. Ajayeoba et al. [44] and Adebiyi and Ajayeoba
[56] agree with the above assertion but maintain that a
combination of these interventions achieved more results
compared with individual application of these interventions.
Regrettably, there are uncertainties in the effectiveness of
any accidents preventing measures at work till date [48, 58],
even though there are several efforts towards realising that [9]
in addition to existence of several proposed safety interventions measures [59]. The effectiveness of these measures is not
widespread across the globe, when compared with the rate
at which accidents still occur at construction site. This suggests that the problem lies on the application of intervention
programmes rather than the programme itself. Supporting
this, Oyewole and Haight [42] aver that the application
of safety interventions programmes should be at different
levels of an industrial safety system instead of generalising.
Responding to this, Celis [43] outline the levels at which
safety interventions can occur to include the level of safety
management (policy, procedures, organisational structure,
and communications mechanisms); human subsystem level
(safety attitude and perceptions, knowledge, motivation,
behaviour, and safety culture); and technical subsystem level
(physical settings, machine design, and protective gears).
The above view is shared by different researchers in their
findings.
A systematic evaluation of 53 different research reports
by Guastello [50] using 10 different approaches shows that
Behavior-Based Safety (BBS) approach was the most effective
accident reduction measure, followed by the ergonomic and
engineering approaches with an average of 60%, 52%, and
29% reduction, respectively. The study further reveals that
other approaches such as group problem solving, government action, management audits, stress management, poster
campaign, personnel selection, and near-miss reporting have
an average accident reduction that ranged from 20% to
0%. Though recent studies [44, 51] have advocated for an
integrated approach, Guastello’s findings were affirmed by
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[60–62]. This means that Behaviour-Based Safety (BBS) is
attracting more attention across industry sectors globally,
with its numerous advantages [63]. Nevertheless, the issue
remains that implementation holds greater percentage of
effectiveness of any intervention approach.
An exploratory study conducted by Whysall et al. [53]
reveals that workers’ resistance to changing their behaviour,
gaining managerial commitment, and managers’ general attitudes towards health and safety were among the top barriers
and facilitators to effective implementation of safety interventions. It further found the existence of patterns of mutual
influence between these factors and structural issues such as
allocation of resources. Based on this, it emphasises giving
attention to work environments and psychosocial domain of
workers for effective safety intervention implementation.
Bhattacharjee et al. [4] evaluated nine major safety
improvement approaches in construction industry in terms
of techniques and effectiveness and found that all the
approaches (personnel selection, technological intervention,
behaviour modification, poster campaign, quality circle, exercise and stress management, near-miss accident reporting,
safety climate, and zero injury technique) transfer the burden
of responsibility on contractors. They, however, recognise the
indisputability of the role of contractors in ensuring safety of
workers and aver that researchers are of the opinion that ideal
time to consider construction safety is during design phases.
In this regard, Bhattacharjee et al. [4] propose a new approach
of preventing accidents and incidents through design (prevention through design) as future direction of safety improvement in the construction industry which is based on the
prolonged involvement of architects and engineers from the
phase of inception and important role they can play in identifying and mitigating potential hazards to construction workers.
There is no doubt about, therefore, the efficacy of this
concept in reducing or eliminating certain identifiable risks
on construction site, but the frameworks within which it can
be applied remain unclear. On this premise, Lingard et al. [64]
contend that the current policy and legislative approaches to
Construction Hazard Prevention through Design (CHPtD)
are intrinsically limited, because they do not adequately
reflect the sociomaterial complexity of decision-making in
construction design. Lingarg et al. [64] further contend that
attributing the sole responsibility to one sociotechnical actor
called “the designer” does not reflect the multiple and disparate influences that have an impact upon occupational
health and safety outcomes, despite the fact that Spangenberg
[17] recommended that future safety research and practice
should be focused on injury prevention measures in the
design phase, based on the claim that many accidents are the
product of design error. Therefore, this suggests that multiintervention approaches are most desirable.
Systematically, van der Molen et al. [47] review a literature
on preventing occupational injuries among construction
workers and found that neither the introduction of regulation
only nor the regionally oriented interventions such as safety
campaign, training, inspections, or introduction of occupational health services are evidently responsible for effective
prevention of nonfatal and fatal injuries in construction
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workers. However, a multifaceted safety campaign and a multifaceted drug-free workplace programme at the company
level were observed to have a low-quality effect in reducing
nonfatal injuries. While acknowledging the ineffectiveness of
introducing regulation alone in reducing nonfatal and fatal
injuries in construction workers, they suggest having additional strategies that will increase workers and employers’
compliance to safety regulations.
Another systematic review by Dyreborg et al. [9] identified six categories of safety intervention approaches that
could be applied in preventing accident at work. The following safety intervention approaches were identified: multifaceted approaches; attitudinal approaches; behavioural
approaches; safety climate approaches; structural approaches;
and safety culture approaches. Dyreborg’s finding was in line
with the findings of the following researchers [49, 51, 65–69]
who also recognised the above approaches in their separate
studies.
Supporting, Adebiyi and Ajayeoba [56] pointed out that
research on safety planning and management has revealed
that focusing on one safety intervention programme and
use of lagging measures for safety evaluation are not sufficient. Thus, they propose an integrated model for safety
intervention programme management using system dynamics and combinatorial approaches. In another development,
Ajayeoba et al. [44] used retrospective accident analysis to
determine the effectiveness indices (Uk) of various identified safety intervention strategies, so as to ascertain the
preventable number of accidents (Sk). Fifteen strategies (S1 to
S15) were determined from six safety interventions (Personal
Protective Equipment (PPE), Training (Tr), Guarding (Gu),
Accident Investigation (AI), Awareness (Aw), and Incentives
(In)), out of which PPE and Tr were considered prominent.
Their respective effectiveness indices (𝜇1 to 𝜇15) were calculated. It was revealed that 𝜇15, 𝜇12, and 𝜇11 have highest
effectiveness indices of 5.50×10−06 (Q/N), 5.47×10−06 (Q/N),
and 5.46 × 10−06 (Q/N), respectively. The effectiveness indices
𝜇3 and 𝜇4, however, have the lowest effectiveness indices of
3.50 × 10−06 (Q/N) and 3.52𝐸 × 10−06 (Q/N). The highest
effectiveness index reduced the highest number of accidents
of 46, while lowest effectiveness index reduced accidents by
19. This suggests where more emphasis should be placed while
planning and managing safety issues.
In line with the scenario above, Dyreborg et al. [9]
opine that safety intervention can be for a shorter or longer
period of time or can represent a permanent change; they
further suggest that the programme can be initiated at the
workplace by any of the industry players or stakeholders.
Kines [70] also suggests that safety communication should
form a fundamental part of the entire construction process,
from planning to construction and operation and that group
influence should also be taken into account when designing
an intervention. This means that the object of any intervention(s) which is improving safety at workplace or during
work should not be misplaced. For example, Oldenburg and
Brodie [71] suggest that an intervention designed around a
theoretical model should recognise the influence of a wide
range of factors from intrapersonal and interpersonal factors
to institutional and community level factors as well as societal
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level factors such as public policy on behaviour. It should also
develop a framework for implementing such strategies that
are aimed at the multiple levels of influence [71]. That is to say
that interventions aimed at preventing accidents at work can
be implemented at different levels, for example, individual,
group, or organisational or broader societal-industry level
[17, 51, 72, 73], depending on the specific target.
In the construction industry specifically, it is acknowledged that the construction worksite and workforce vary
between projects and over time; thus, for most construction
projects, interventions for reducing injuries are likely to
work in similar ways [47]. Based on this, Haslam et al. [72]
advance four areas for interventions that can be applied in
a typical construction project and their causal factors as presented in Table 1. Haslam et al. [72] maintain that these casual
factors are subject to more distal originating influences,
which include the permanent works design, project management, construction processes, safety culture, risk management, client requirements, economic climate, and education
provision.
Although there is evidence that these programmes are
effective in improving safety, it is only when they are effectively implemented [74, 75]. Consequently, the effectiveness
of safety interventions and the extent to which involvement
of parties’ contributes to the success of the programme
were measured by Zulkefli et al. [75]. The study reveals that
when safety intervention programme is implemented, there is
improvement on site safety performance which inadvertently
motivates workers. Increasing evidence also supported public
health and safety behaviour interventions that are based on
social and behavioural science theories because they are more
effective than those lacking a theoretical base [76].
In line with this, Okoye [16] develops a safety performance improvement framework based on social ecological
theory. Unlike Whysall et al. [53], Okoye [16] proposes four
strategic steps through which safety performance improvement framework can be implemented in the construction
industry. Although these steps include identifying and implementing the intervention mechanisms, the framework fails to
establish which mechanism(s) is required and how efficient
the mechanisms are if any, thus, limiting its applicability.
Secondly, the appropriateness of the framework in implementing safety interventions is not established. Two critical determinants through which effective behaviour change
interventions can be utilised were even suggested by Fabrizio et al. [77]. They are thoughtful formative research to
develop and implement intervention and a hypothesis of the
programme impact pathway with assessment of intermediary
behaviour outcomes. Nonetheless, in the developing countries, improvement of safety performance in the construction
industry still remains a subject of intense debate. Since effective implementation requires interventions at multiple levels,
SEM becomes the most appropriate. According to Finkelstein
[78], effective response to labour hazards depends on working
condition information, risk data, accurate indicators, and
high-quality safety knowledge. On this premise, therefore, a
theory-based framework through which this intervention can
be applied for effective reduction or prevention of accidents
on construction site becomes very crucial.
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Table 1: Areas of safety intervention in a typical construction project.
Area for intervention

1

Worker and work team

2

Workplace

3
4

Materials
Equipment

Causal factor
Worker actions and behaviour, capabilities, communication, health,
and available supervision
Site conditions and layout, work environment, work scheduling, and
housekeeping
Material suitability, usability, and condition
Equipment suitability, usability, and condition

[72].

2.3. Social Ecological Model (SEM). Glasgow and Linnan [79]
advocate the need to understand the conditions where intervention can be effectively implemented and those targeted
for such intervention when assessing its impact. Accordingly,
there is also a need to understand the contextual issues
surrounding such intervention both at the organisational and
individual levels, especially for most health behaviour and
education interventions. According to USAID [80], a social
ecology approach to behaviour change planning and communication provides an encompassing framework that aims
not only at achieving short-term behaviour change outcomes
but also at changing conditions that prevail in interpersonal
relationships, in communities, and in the society as a whole.
Thus, the underlying principle of an ecological model
according to Sallis et al. [81] is that behaviour is influenced
at multiple levels of intrapersonal (biological, psychological),
interpersonal (social, cultural), organisational, community,
physical environmental, and policy. This means that individual behaviours are influenced by multiple interdependent
factors [82] irrespective of the setting. However, for this to
be effective, a wide variety of mutually reinforcing communication channels is used to implement the programmes
through strategic complementary communication activities
[82]. Thus, the overarching object of ecological models is to
use multilevel intervention approaches to target its influence.
To this end, it is believed that the model does not focus on the
individual behaviour change only, but target multiple levels
of influence, through the use of a range of interventions in
different settings [83].
That is to say that the strength of the models lies
on their ability to influence at multilevel settings which
provides different options for interventions [81]. This further
implies that the model emphasises a coordinated and strategic
intervention rather than indiscriminate interventions [84].
However, Gielen et al. [85] surmise that the tools available to
health professionals to design, implement, and evaluate the
underlying theories of health behaviour change programmes
are inadequate. They maintain that the appropriateness of
selection and application of these tools can determine to an
extent the success or failure of the programme [85].
Notwithstanding, the application of social ecological
model of human behaviour that focused mainly on the way
people interact with their environments has been successful in the fields of sociology, psychology, education, and
public health over the decades [86]. In its simplest form,
Callahan-Myrick [87] defines the social ecological model
(SEM) as a graphic depiction of ecological theory of a given

health behaviour or outcome. As a theory-based framework
SEM helps to understand the multifaceted and interactive
influences between peoples and their environment. It also
determines behaviours and identifies behavioural and organisational influencing power that promotes health within
organisations. Through SEM framework, many factors and
barriers that have an impact on health behaviours of worker
can be understood better. The social ecological model,
therefore, helps workers in an organisation to understand
factors affecting their behaviours and also provides guidance
for developing successful programmes through social environments [76, 88]. In addition, it helps to direct attention
to external environmental influence (political) that shape
individual and interpersonal characteristics of a person [89].
According to McLeroy et al. [82], SEM has five nested
hierarchical levels: individual, interpersonal, organisational,
community, and public policy (see Figure 1). While recognising the challenge it poses, Elder et al. [90] are of the
opinion that the components of social ecological model
remain the same but can vary depending on the target
population and context. In this case, the construction workers
working on construction site are considered. For the purpose
of this study, the five levels SEM of McLeroy et al. [82] are
adopted. This is because it is comprehensive and addresses
the peculiarity of construction industry setting. These levels
are briefly discussed below.
2.3.1. Individual. This involves individual characteristics that
influence behaviour change, including knowledge, attitudes,
behaviour, self-efficacy, personal goals and values, age,
gender, developmental history, sexual orientation, religious
identity, racial/ethnic identity, economic status, financial
resources, expectations, literacy, stigma, and others personal
attributes peculiar to an individual.
2.3.2. Interpersonal. This involves both formal and informal
social networks and social support systems that can influence individual behaviours, including family, friends, peers,
coworkers, religious networks, customs, or traditions.
2.3.3. Organisational. Organisations or social institutions
with rules and regulations for operations that affect how or
how well, for example, welfare facilities are provided to an
individual or group of workers. A good-fit structural model
obtained by Khosravi et al. [91] indicates that social and
organisational constructs influence safety performance via
the general component of safety climate.
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Public policy (national, state, local
laws)
Community (cultural values,
norm)
Organisation (environment,
ethos, institution)
Interpersonal (family, peer,
social network)

Individual (knowledge,
attitude, skill)

Figure 1: Social ecological model [82].

2.3.4. Community. Community level represents the relationships between organisations, institutions, and informational
networks within a specified geography or context (e.g., work
site, village associations, community leaders, businesses, and
transportation).
2.3.5. Public Policy. This involves laws, policies, or programmes whether local, state, national, or international that
affect directly or indirectly the health and safety behaviour of
a worker in a given setting. They include policies regarding
the allocation of resources for maternal, newborn, and child
health and access to healthcare services, restrictive policies
(e.g., health and safety regulations), or lack of policies that
require government interventions.
2.4. Communication Implementation Mechanism. Enough
evidence abound that communication is very critical in
minimising the health and safety risks in any organisational
setting [92, 93]. In case of health education, communication
helps to attract the attention of stakeholder because of its
influencing power in shaping the human dealings [92]. A
health communication activity may be designed to advocate
essential changes in health regulations to policymakers or
use interpersonal communication to promote actions that
prevent accidents on construction site. Thus, depending on
the objectives, target groups, and communication channels,
health communication activities can widely vary [94]. Applying safety interventions at multilevel scale requires appropriate implementation mechanism. Proper and adequate
communication channel is indispensable for effective safety
intervention implementation. Liao et al. [95] acknowledge
the importance of communication in achieving construction
safety, but how it influences unsafe behaviour in the construction workplace is a subject of determination.
Looking at multidynamic and complex nature of construction industry, communication becomes very important
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for improving safety performance of the industry. Hammer et
al. [96] attribute decreased health and safety of construction
workers partly to poor safety communication. Therefore, the
construction health and safety relies solely on effective communication between individuals, teams, and organisations
[97]. Consequently, improvement of construction project
communication processes and technologies may change the
organisation of future projects and how their business activities and work routines are designed, planned, and performed
at different functional levels [98].
Therefore, behaviour change communication is a medium through which individuals, communities, and societies
develop communication strategies which promote positive
behaviours appropriate to their context. It also provides a
supportive environment that enables people to initiate and
sustain positive behaviours very vital for human interactions.
Sustaining positive behaviour usually requires continuous
investment in behaviour change communication as part of an
overall safety programme [99]. Nevertheless, the effectiveness
of organisations is modelled by the communication strategies
which engender relationships and behaviours of people in
the workplace [99]. At an individual and team level, people
find it difficult to function in the industry if they do not
develop a mutually agreed communication modus operandi
to underpin their work activities [100].
Finnegan Jr. and Viswanath [92] identify different models
that are available for assessing communication impact to
include empirical, critical, or applied approaches. However,
application of any one of these depends on the research interest. Meanwhile, Lamstein et al. [101] stress the importance
of effectiveness of communication-related interventions as
it affects the behaviour change and, at the same time, extol
the role of structural, environmental, and systems-related
interventions in achieving sustainable social and behaviour
change (SBC). On this premise, therefore, communication for
development (C4D) becomes the mechanism through which
the intervention could be applied.
Thus, the World Congress on Communication for Development (WCCD) [102] sees communication for development
(C4D) as a social process based on dialogue that uses a broad
range of tools and methods to seek change at different levels.
C4D creates a platform through which individuals, families,
and communities are empowered and engaged through
dialogue, consultation, and participation so as to make decision regarding their safety and health [103]. This means that
communication for development (C4D) strategies can be
applied in developing implementation strategies for safety
interventions in accident prevention on construction site
since it can promote behaviour and social change in a given
setting [104, 105].

3. Methodology
This study is framed within the frameworks of social ecological theory using McLeroy et al. [82] model of the social
ecological levels and the UNICEF communication for development strategy [105] to examine the relationships between
effectiveness of multilevel safety interventions programmes
and implementation strategies in accident prevention in the
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Table 2: Means, standard deviations, and intercorrelations of variables of safety interventions and implementation (communication)
strategies.
Sn
1
2
3
4
5
6
7
8
9

Variable
IND
INT
ORG
COM
PUP
ADV
SOM
SCC
BCC

Mean
4.38
4.32
4.09
4.35
4.24
4.29
4.26
3.94
4.21

Std. dev.
0.73
0.76
1.10
0.81
0.84
0.78
0.87
1.04
0.88

1
1
0.9936
0.9901
0.9976
0.9940
0.9931
0.9974
0.9297
0.9933

2

3

4

5

6

7

8

9

1
0.9995
0.9835
0.9983
0.9999
0.9984
0.9652
0.9998

1
0.9782
0.9981
0.9993
0.9962
0.9713
0.9990

1
0.9854
0.9828
0.9907
0.9031
0.9834

1
0.9977
0.9967
0.9589
0.9976

1
0.9986
0.9664
1.0000

1
0.9521
0.9988

1
0.9658

1

IND = individual; INT = interpersonal; ORG = organisational; COM = community; PUP = public policy; ADV = advocacy; SOM = social mobilisation; SCC
= social change communication; BCC = behaviour change communication.

Nigerian construction industry. It adopted the UNICEF’s
communication for development (C4D) strategy [105] in
developing an implementation strategy for safety intervention in construction industry. This approach focuses attention
on multiple issues, such as personal, social, and physical
environments, and policy implications. Since construction
activities are carried out within the social and physical
environment, and it affects and/or affected by human and
government policies; this approach is greatly suitable.
The study made use of questionnaire administered randomly to the selected construction stakeholders across some
selected states in Nigeria. Parts of consideration for selection
of participating states are the state’s infrastructural development statues and geographical location. The questionnaire
was divided and structured into three parts. Part 1 captured
the respondents’ demographic data (the work trade, job
position, nature of employment, site location, age of respondents, and years of experience). Part 2 contains forty (40)
statements on the general effects of safety interventions based
on five intervention levels of SEM on accident reduction
on construction site. Part 3 contains thirty-two statements
that measure the effectiveness of communication strategies
in implementing safety interventions in the construction
industry. The respondents were required to express their level
of concordance on a five-point Likert-scale, where 1 means
strongly disagreed and 5 means strongly agreed.
With the help of associates and friends, the questionnaires
were administered to 1,960 construction stakeholders (workers (management and operatives), construction firms’ representatives, construction professionals, community leaders,
and government officials), in the selected sites and states. A
total 822 questionnaires were returned and found to be good
and adequate for use. The response rate therefore is 58.06%
which is good for this kind of study. Subsequently, data generated through the questionnaire survey were descriptively and
quantitatively analysed using tables, charts, mean score index,
and standard deviation.
To determine the degree to which communication strategies aid implementation of safety interventions in the construction industry, the study employed Pearson’s product
moment correlation to establish the relationships between
various communication strategies and safety intervention

variables. The ranges of correlation coefficient (𝑟) value varies
from −1 for perfect negative correlation to +1 for perfect
positive correlation.
However, to determine if the calculated correlation coefficient (𝑟) is statistically significant or not, a correlation
significant test (𝑡-test) was conducted. This test is a two-tailed,
nondirectional test where the degree of freedom (df) at 5%
(𝛼 = 0.05) significant level equals (𝑛 − 2). In this test, the
sign of the correlation coefficients (𝑟) is immaterial but always
assumed to be positive.
Decision. Reject H0 if 𝑡calculated > 𝑡critical at df (𝑛 − 2) and at
5% (0.05) significance level; otherwise, do not reject H0 and
conclude.

4. Results and Discussion
Table 2 shows the computed means score, standard deviations, and intercorrelations of variables of safety interventions
and implementation (communication) strategies. Maximum
and minimum average mean scores of the variables are
4.38 and 3.94, respectively. The high mean score suggests
that the variables are highly interrelated. The result of the
correlation analysis reveals that each of the variables has very
strong positive correlation which is statistically significant at
5% significance level with each other. Strongest relationship
occurred between advocacy and behaviour change communication strategy with a correlation coefficient (𝑟) of 1.000,
while the least relationship occurred between community
intervention variable and social change communication strategy with a correlation coefficient (𝑟) of 0.9031. However,
all the variables are strongly correlated and, in each case,
are significant. This implies that the variables cannot be
separately isolated when the issue of implementation of
safety intervention through communication strategy in the
construction industry is concerned.
Table 3 presents the results of correlation analysis between
safety interventions and implementation (communication)
strategies. The result reveals that each of the five safety intervention factors (individual, interpersonal, organisational,
community, and public policy) based on SEM has very strong
positive correlation with all the communication strategies.
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Table 3: Result of correlation and test of significance of the relationship between safety interventions and implementation (communication)
strategies.
S/n

Variables

1

Individual

2

Interpersonal

3

Organisational

4

Community

5

Public policy

Advocacy

Social mobilisation

0.9931
(14.668)
0.000687∗
0.9999
(122.465)
<0.00001∗
0.9993
(46.267)
0.000022∗
0.9828
(9.218)
0.002701∗
0.9977
(25.494)
0.000132∗

0.9974
(23.972)
0.000159∗
0.9984
(30.582)
0.000077∗
0.9962
(19.811)
0.000281∗
0.9907
(12.611)
0.001075∗
0.9967
(21.267)
0.000227∗

Social change
communication
0.9297
(4.372)
0.022138∗
0.9652
(6.393)
0.007751∗
0.9713
(7.073)
0.005811∗
0.9031
(3.643)
0.035667∗
0.9589
(5.853)
0.009942∗

Behaviour change
communication
0.9933
(14.887)
0.000658∗
0.9998
(86.590)
<0.00001∗
0.9990
(38.701)
0.000038∗
0.9834
(9.387)
0.002561∗
0.9976
(24.955)
0.000141∗

Values in parenthesis = 𝑡-test value; ∗ 𝑝 value (significant at 5% (2-tailed)).

This suggests that each of these communication strategies can
be used to promote implementation of safety interventions
at all levels. When the significance of the correlations was
tested at 𝛼 level of 0.05 and df of 3, the result reveals that
the computed 𝑡-values were greater than the 𝑡-critical value
(3.182) (i.e., 𝑡cal > 𝑡3,0.05 ). Likewise, the 𝑝 values of all the factors were less than 0.05 (𝑝 < 0.05) as can be seen in Table 3.
In view of this result, H0 is rejected in all cases and the study
concluded that there are significant relationships between
the multilevel safety interventions programmes and implementation (communication) strategies.
This implies that the four communication approaches for
implementation of safety interventions identified were interrelated and interactive. When these approaches were combined strategically, the maximum effectiveness of safety interventions is achieved. Advocacy and behaviour change communication strategies stimulate the most immediate preventive actions among individuals, interpersonal, families, and
communities for decreasing accident rates. Advocacy strategies can be used to create new laws or change existing
policies to facilitate change. Multilevel approaches that help
to change social, cultural, or institutional norms and enable
behaviour change are most likely to result in sustained behaviour change over time.
Table 4 presents strategic road map for implementation of
safety intervention programmes in the construction industry.
It also shows a summary of the C4D approaches, their
key features, the usual intended participant groups for each
approach and the level of implementation of each strategy.
Since the C4D approaches are interrelated, when clinically
combined they produce the maximum behavioural change
and by extension maximum improvement in the health and
safety performance of construction workers. However, it is
important to note that different approaches can be applied
to different levels of interventions; for example, advocacy
approach can also be used at the community or organisational
levels [104] and likewise other approaches.

5. Conclusions
Questions on why accident has continued to occur increasingly at construction sites despite development of several
intervention strategies have been reverberating among construction stakeholders over the years. As argued in this
paper, solution lies in identification and application of appropriate implementation strategies that are central to effectiveness of safety interventions in preventing accidents at construction site. Based on this tenet, this study has successfully established that safety intervention programmes are
significantly related to the implementation (communication)
strategies in the construction industry. The study identified
four communication strategies (advocacy, social mobilisation
social change communication, and behaviour change communication) based on the UNICEF’s communication for
development strategy. It then found that these communication strategies can be individually and collectively used in
implementation of safety interventions at different levels of
intervention but that the greatest effect would be achieved
when all the strategies are systematically combined with more
efficient use of resources.
It is however clear that this study has both theoretical
and practical implications. It has highlighted multiple applications of social ecological theory and practice outside the
purview of public health, education, sociology, and psychology. The outcome of this study indicated that the theory
can be applied in a complex and dynamic industry like construction. This means that it has added a new dimension
in the application of social ecological theory. The relationships established between safety intervention variables and
communication strategies indicated that, with good and
appropriate safety intervention implementation strategies
such as the ones identified and tested in this study, the rate
at which accidents occur on construction sites can be greatly
minimised. The results of this study have also expanded the
existing body of knowledge in this area of research through
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Table 4: Road map for multilevel safety intervention implementation strategy in the construction industry.

C4D approach

Key features

Participant groups

Level of
implementation

Advocacy

Focuses on policy environment Seeks to
develop or change laws, policies, and
administrative practices
Works through coalition-building,
community mobilisation, and
communication of evidence-based
justifications for programmes

Policymakers and
decision-makers
Programme planners
Programme implementers
Community leaders
Government agencies/authorities
Regulatory bodies
Company’s management echelon

Public Policy

Social mobilisation

Social change
communication

Behaviour change
communication

Focuses on uniting partners at the national
and community levels for a common
purpose
Emphasises collective efficacy and
empowerment to create an enabling
environment
Works through dialogue, coalition-building,
group/organisational activities
Focuses on enabling groups of individuals to
engage in a participatory process where their
needs are defined and their rights demanded
in collaboration with the social system
Emphasises public and private dialogue to
change behaviour on a large scale, including
norms and structural inequalities
Works through interpersonal
communication, community dialogue,
mass/social media
Focuses on individual knowledge, attitudes,
motivations, self-efficacy, skills building,
and behaviour change
Works through interpersonal
communication, mass/social media
campaigns

combination of application of social ecological theory and
communication for development principle into improving
safety status of the construction industry and construction
workers safety performance.
To further unearth its significance, the results of this
study have generated some compelling implications for
policy readjustment, institutional reawakening, construction cultural practice, and need for future research. The
extent of relationships found between safety interventions
and communication strategies is particularly striking, given
the current workplace realities and several efforts towards
improving safety performance at construction sites across
Nigeria. The empirical confirmation of these relationships
calls for special focus on the direction of implementation of
safety interventions through these communication strategies.
Undoubtedly, the aim of this study has been achieved
by providing resources for further research actions. The
challenges of achieving this are not to be underestimated
to avoid the pitfall in previous strategies. The approach
calls for higher levels of collaboration between stakeholders providing separate service components than has likely
been the case in the past. Communication implementation
strategies can be effective in improving knowledge of and

National and community leaders
Community
groups/organisations
Public and private partners
Professional associations
Construction firms associations

Organisational

Groups of individuals in
communities
Workers unions
Social organisations
Peer groups

Community
Interpersonal

Individuals
Families/households
Small groups
Peer groups

Interpersonal
Individual

perceptions about safety and accidents at construction site in
that lack of accurate knowledge can lead to unsafe behaviour.
Recommendations in terms of systematic actions by policy
makers, construction organisations, and various community
groups are required. There is need for collective efforts since
maximum safety can only be achieved in the construction industry when safety interventions are implemented
across all levels. Multiple approaches should be used when
attempting to improve knowledge and perceptions about
construction safety among workers.
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