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ABSTRACT

This descriptive study employed a deductive reseapproach and a survey strategy to assesg risk

perception and its influencing factors among camsion workers in Malawi. Three specifjc

construction hazards and their associated riske welected. The hazards were ‘working at heyght

(WAH) ‘manual handling of loads (MHL)' and ‘heavyorkload or intense pressure to be m

productive (HWP)'. The study engaged multistage @arg. A total of 376 eligible subjects

(comprising brick layers, painters, plumbers, eleietns, carpenters, unskilled labourers and t

pre

heir

supervisors) were sampled from 30 building consibacsites in the central region of Malawi. Data

was collected using a questionnaire through fadade interviews and observation checklist at gach

project site. Univariate analysis, factor analysigl multiple linear regressions were performed in

order to determine the main influencing factors aghthe independent variables.

The study established that workers are aware ké f®sed by their work. They perceived the
associated with WAH, MHL and HWP as very high (63,7 =8.80 + 1.95); (48.5%X =8.10 +
2.38); (57.9%,x =8.49 + 2.22) respectively. The workers howeveridatkd that they woul

isk

I

continue working in a risky environment despitenigeaware of risks involved. The study identified

six factors as variables that showed significafgatfon workers’ perception of risk< 0.05). Thesg

factors are “dreaded factor”, “avoidability and tfability”, “expert knowledge”, “person

knowledge”, education level and age. The studyakethat there was non-compliance of most of

the construction sites to minimum requirements @&dlth and safety. The safety climate was

perceived as poor by most of the workers.

It is therefore concluded that although constructiworkers’ perception of risk associated w
construction is high, they continue to work in haais environment. The health and safety statu
many construction sites in Malawi remain poor. Thiady therefore recommends that Natig
Construction Industry Council should enhance riskcpption and risk management awareness
the involvement of all key players in constructidh.should also strengthen the monitoring
contractors’ compliance with safety and health gdiions. Contractors should incorpor

occupation health and safety management progranBeiimplementation of their projects. T

Iso

ith
s of
nal
and
of
hte

he

contractors should also integrate analysis of bensnand risk perception of the workers and ogher

players so as to guide the identification of bettealth and safety interventions at their worksites
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CHAPTER I: INTRODUCTION

1.1 Background Information

Risk perception is defined as “the ability to detere the amount of risk from a hazard” while
risk is defined as “the calculation of how likely ancident is to occur, and given its occurrence,
how dire the consequences would be” (Inouye, 2012), Sjbberg, Moen, and Rundmo (2004)
define risk perception as “the subjective assessmkthe probability of a specified type of
accident happening and how concerned people ahetlgtconsequences” (p. 8). Several authors
(Alexopoulos, Kavadi, Bakoyannis, & Papantonopou®309; Portell, Gil, Losilla, & Vives,
2014; Rohrman, n.d; Sjoberg et al., 2004) agreettiee are multiple factors which influence
risk perception both at and outside work. At anvittial level, a collection of psychological,
social, institutional and cultural factors influendsk perception. These factors include safety
climate, peer/community pressure, risk attributesd ahe individual demographic and
occupational characteristics (Alexopoulos, et a009; Portell, et al., 2014; Rohrman, n.d;
Sjoberg, et al., 2004). Risk perception is onehef factors that guide individual's response to
risky situations (Rohrman, n.d). When risk is pered lowly, workers are left exposed to
harmful work conditions (Wong, Gray, & Sadiqi, 2018 addition, lack of common perception
of occupational risks among stakeholders bringgusion to health and safety management at
work (Portell, et al., 2014).

Construction workers are at risk of exposure toidewange of occupational health hazards
(Weeks, 2011). The construction industry operatesfragmented nature which, to some extent,
contributes to the health and safety (H&S) hazavbgh construction workers are exposed to
(Charles, Pillay, & Ryan, 2007). Construction wdmkngs together a collection of tradesmen
with very different practices and levels of skitiften working simultaneously at one site
(Hinksman, 2011; Weeks, 2011). In addition to hdgdrom their own trade (primary hazards),
construction workers are also exposed to hazaidm@rfrom jobs done by fellow tradesmen
(bystander hazards). Although exposure to a hasastten characteristically irregular and short

lived, chances of reoccurrence are usually highek§e2011).



The cyclical demand for contracted services andireseployed individuals, alongside the
involvement of large groups of unskilled laboureesxacerbates the already hazardous
construction work environment and negatively afectanagement of health and safety in the
workplace (Hinksman, 2011; Hislop, 1999; ILO, 20049 one site, the workload of each worker
is seldom consistent and difficult to predict (Hsnkan, 2011). Workers are forced to perform
specialized tasks, work long hours, with the respulity of safety left in their own hands
resulting in safety being compromised due to swttofs as fatigue, burnout and exhaustion
(Hislop, 1999).

Although the construction industry exposes workersarious types of hazards, it is widely
recognized as a major contributor to the economsnanfy nations (Alkilani, Jup, & Sawhney,
2013). In most countries, the construction industigstitutes 5% to 15% of the gross domestic
product (GDP). The construction industry constagua example, 4% of USA’s GDP, 6.5% of
Germany’'s GDP, and up to 17% of Japan’s GDP (We28%1). In Ghana, the construction
industry consistently contributed an average GDPB.&f6 to the economy between 2003 and
2008 (Danso, 2010). In Malawi, the industry comnsaaad% share of GDP (MoFEPD, 2014).
Despite this, construction is usually among theeg¢hmost risky industries in most countries
(Pekka, 2011). The injury and fatality rates in wh@ustry are considered to be high and should
not be tolerable socially or from the human perspeqDias, 2009; Wong, et al., 2015). The
International Labour Organization (ILO) estimatieattl7% of all the occupational accidents that
occur globally are fatal (Dias, 2009). Alkilaniat (2013) noted that the construction industry’s
occupational health and safety (OHS) problems naetito increase, with 100,000 fatalities
yearly, representing close to 30-40% of all occigpai fatal injuries. According to annual
global figures, at least 45 million non-fatal inps (those causing at least 3 days’ absence from
work) occur in construction industry, translating dt least one non-fatal injury every second
(Dias, 2009).

High injury and fatality rates are reported evewanntries with well-established OHS standards
such as Australia and Britain. The Australian haidgand construction industry for instance, has
injury rates twice as much as those occurring iheotsectors; and the susceptibility of

construction workers to fatal accident is “threwds the national workplace average” (Wong, et



al., 2015). In the British construction industrynstruction contributes one third of all fatal

accidents with a fatality likelihood which is sixnes higher than in other sectors (HSE, 2003).
Available literature indicates that data for theiéd region on fatal work injuries occurring in

specific sectors is scarce due to lack of propeording and notification systems (Hamalainen,
Takala, & Saarela, 2009; Mekkodathil, EI-MenyarA&Thani, 2016). Consequently, estimates
for the rates of both fatal and non-fatal accidentdMalawi have not yet been established
because of unavailability of data. Nonetheless falee remains that occupational accidents and
diseases occur on daily basis in workplaces, sdmehach are reported while others are not

(Malawi Government, 2010).

Despite the scarcity of data for the Africa regmm work injuries in specific sectors including
the construction industry, empirical research edrout in the region gives evidence of shortfalls
in OHS regulations, management and practice whighoge construction workers to risky
working environments (Agumba, Pretorius, & Hauf112; Chiocha, et al., 2011; Kheni, Gibb,
& Dainty, 2006; Musonda & Smallwood, 2008). Sevesiaidies have reported poor OHS status
in construction sector of developing countries ldk@dan, Ghana and Botswana, specifically
among small and medium sized enterprises (SMEdjiléhi, et al., 2013; Kheni, Gibb &
Dainty, 2006; Musonda & Smallwood, 2008). Therelaninance of SMEs which is related to
more significant numbers of accidents and injui&ilani, et al., 2013). The attitude of SME
contractors towards health and safety is poor duadk of awareness and desire to maximize
profits. The SME do not make efforts to identifyzheds, conduct risk assessment and risk
control (Kheni et al., 2006). They failed to progichinimal OHS requirements like personal
protective equipment (PPE), onsite safety signs@H& training for workers (Alkilani, et al.,
2013). ‘Operating machinery and equipment’ andsflom height’ were the frequent causes of
construction accidents (Kheni et al., 2006). Adoog to Musonda and Smallwood (2008), poor
performance of the construction industry in Botsaamas proven by low levels of H&S
awareness among construction workers; lack of hbtdders commitment; inadequate
implementation of H&S standards and legislationsskRiaking behavior was common in

construction sites and accidents were reported dhlds & Smallwood, 2008).



Another study carried out by Gibb and Bust (2006)ive African countries (Botswana, Egypt,

Malawi, Nigeria, and South Africa) revealed thatwgational risks such as lifting operations are
done in ways not consistent with safety practic¥¢orkers used power/ hand tools

unsatisfactorily and construction equipment andatet were used in unsafe manner (Chiocha,
et al., 2011; Kheni et al., 2006). A comparatiwedgtby Teo, Haupt, and Feng (2008), conducted
in South Africa (a developing country) and Sing&pa developed country) demonstrated that
developed countries’ performance in constructiomltheand safety is more advanced as
compared to developing countries. Discrepanciesewaported as regards management

commitment, supervisory environment, and trainiagmpetence levels (Teo et al., 2008).

In Malawi the Occupation Health, Safety and Welfaot (OSHWA, 1997) makes provision for
the regulation of the conditions of employment iorkplaces as regards safety, health and
welfare. Nevertheless, utilization of the OSHWAcHallenged by lack of sector specific OHS
regulations resulting in OHS standards not beingimeost Malawian workplace environments
(Morse, Taulo, & Lungu, 2011). “Malawi is even faom meeting universal minimum standards
of occupational health and safety, such as the @d@vention No. 161 on Occupational Health
Services and No. 155 on Occupational Safety andtiigdlorse, et al., 2011, p. 84).

In Malawi, the regulatory authority of the constiian Industry is placed in the hands of the
National Construction Industry Council (NCIC) whietas established through the National
Construction Industry Act (NCIA) No. 19 of 1996. NCs code of ethics for contractors

requires that all contractors should give utmostsateration to safety, health and welfare of
their workmen and the general public (NCIC, 2008)spite of this, OHS standards in most sites
in Malawi are poor and no one seems to take actrsites where the contractors are doing
something to promote H&S (for example, provisionRI®E), cooperation and commitment of
workers is lacking. Safety measures are rarelp¥atid and PPE is worn incorrectly, disused or
sold out (Chibwezo, 2015). One notable result feostudy on health and safety in the Malawian
construction industry, conducted among key constmcstakeholders, was that poor OHS
persist in the construction industry (Chiocha, Swabd, & Emuze, 2011). Chiocha et al.

(2011) concluded that consultants like architeatsl &ngineers; clients, project managers,



building and civil contractors rarely provide sifipant contribution towards OHS resulting in

poor OHS standards in the Malawian constructionsty.

Implementation of an effective health and safetggpam is a precondition for increased
employee productivity (Enshassi, n.d; Hinze, 1993afe Work Australia (2011) however,
argues that chance or guesswork can never pronesihhand safety at a workplace. An
effective health and safety program is underpinbgdthe concept of risk, through risk
management (Charles et al., 2007; Safe Work Austra011).

Risk management is a four-stage process; it ingaldentification of hazards in the work
environment, assessment of the risks posed by dhartis, the selection of appropriate
risk control measures according to a risk contrirdrchy and review of control

measures to ensure their effectiveness (Safe Waoskrédlia, 2011, p. 6).

Effective risk management requires commitment difess owners and managers as well as
workers’ participation and cooperation (Safe Worlkis&kalia, 2011).Chances of identifying all
hazards and choosing effective control measureshigite when risk management draws the
experience, knowledge and ideas of workers. Neel$ls, accuracy of risk judged from a
situation or set of action by an individual religgon that individual’s risk perception(Charles et
al., 2007; Safe Work Australia, 2011).

Lay people’s perception of risk from hazard(s) eliéf from the perception of risk by technical
experts or medical personnel (Schmidt, 2004). Bspsefine risk in terms of annual mortalities
while lay people’s definition of risk considers ethelements such as voluntariness, catastrophic
potential, controllability familiarity and more (Re, n.d). As a result, lay people judge risk from
hazard(s) lowly as compared to judgment awardeteblgnical experts during risk assessment
(Schmidt, 2004). Differing risk perception of peephvolved in risk management contributes to
disagreements when selecting best practical haalthsafety measures (Yule, Flin, & Murdy,
2000). According to Wong et al. (2015) underestiomabf risk negatively affects demand and
efficiency of health and safety measures. For nt&along serving members of the work force

become overconfident, rate risk as low and belteaethey do not require safety training (Wong



et al., 2015). Similarly, some employers/managensl to perceive risk from their work as low,
or have the belief that risk is an intrinsic pdrtheeir work. Either way; workers are left exposed
to harmful work conditions (Wong et al., 2015). IRibehavior, likelihood of accidents and
incidents of ill health at the workplace are infleed by the perception of risk; therefore,
improvement of health and safety at workplace shaédriously consider occupational risk

perception of both workers and employers (Portedll.e 2014).

1.2.  Statement of the Problem

The status of occupational health and safety inadn construction sites is sub-optimal. There
is lack of sector-specific regulation coupled wiittle or no input to promotion of health and
safety at construction sites from various stakedrsidike clients, consultants, contractors,
managers and workers. Occupational risks and ristdgavior continue to be rampant in
construction sites; a situation which may resultoecurrence of accidents causing serious
injuries and incidences of preventable ill healtid @eath among workers. There appears to be
lack of documented empirical evidence regardingoit@upational risk perception of the various
stakeholders in construction industry in Malawi.idtin this regard that this study sought to
investigate risk perception of workers and itsueficing factors in the construction industry
especially among workers of contractors in the ramnégion of Malawi. Understanding how risk
is perceived by people involved in constructiomecessary for effective risk communication
and risk management. It is also a critical stepatols creating effective programs and campaigns
to raise awareness and make construction workpkafes. Occupational health, well-being and
the quality of life of workers are crucial preregjtes for productivity and are of utmost
importance for overall socio-economic developm&itQO, 1994). Health at work and healthy
work environments are among the most valuable sssgtindividuals, communities and

countries.

1.3 Broad Objective
This study aimed at investigating risk perceptiord ats related factors among construction

workers in Malawi.



1.4. Specific Objectives
Specific objectives of the study were:

1. To assess construction workers’ perceptionstéf ppsed by their work.
2. To identify factors that influence risk perceptiamong construction workers.
3. To determine construction workers’ actions esdab perceived risky situations.

1.5. Outline of the Dissertation

This thesis has been organized into five chap@hmapter one is the introduction of the study and
it is grouped into background information to thedst, statement of the problem, research goals
which contains the aim and specific objectives.ajiér two of this thesis presents a literature
review which focuses on risk, risk perception atgl measurement, factors influencing risk

perception, and the action of workers when facdtl wirisky situation. Chapter three dwells on

the methodologies used in this study. Chapter fmasents results of the study comprising

tables, figures, graphs, and texts. Finally, inptéa five the thesis gives the discussion of

findings, some concluding remarks and recommenadstiased on the research findings.



CHAPTER II: LITERATURE REVIEW

2.1 Definition and Explanation of Risk

“Risk is always the risk of something (technicatifidy or natural hazard) to someone (an
individual, a group of people, society or all hurkiad)” (Schmidt, 2004, p. 3). Risk is distinct
from hazard. Hazard is something tangible (phykigalcould be a thing, situation, event or
material with potential to cause unwanted outcontessigally, socially or financially
(Rohrmann, n.d). Risk on the other hand is a nfatteted concept that has many denotation and
connotations because of the heterogeneous natin@&zafds from which risks arise (Phoya, n.d;
Rohrmann, n.d; Sjoberg, et al., 2004). Rohrmanu) (Suggests that risk is an inference,
interpreting what could happen if someone is exppdsea hazard. Phoya (n.d) argues that risk
frequently refers to regrettable results of an ev&ocording to Kirchsteiger (as cited in Charles
et al., 2007, p.){ risk is defined as “possibilities that technologjiaativities or natural events

lead to consequences that affect what human bealgs.”

In most contexts, the concept ‘risk’ is described fmaving two dimensions; likelihood or
probability that adverse event will happen and wagaty about potential severity of the event’s
outcome (Bohm & Harris, 2010; HSE, 2003; ISO, 208@berg et al., 2004).Within the natural
sciences, quantitative risk assessment often dakfirek as the probability of damage. The
problem with this judgment of risk was that likeldd of many hazards was low yet great
damage would be caused once they occur, for instanuclear or chemical disaster (Rohrmann,
n.d). Similarly defining risk using severity alongas inappropriate; hazards with high
probability but causing less damage (such as azait®) would be rated low. This therefore
necessitates the integrative riskiness model stanhates risk by both likelihood and severity of

an event (Rohrmann, n.d).

In engineering-type of calculation of risk, defiait combining the probability and severity
values might suffice, however it may be deceptiveem applied at wide scale to intractable,
public risk management (Sjoberg et al., 2004). Risk be looked at in two ways as objective

and subjective. Objective risk is operationalizgcchlculation of annual injury and fatality rates



derived from accident data (Bohm & Harris, 2010¢4n also be estimated using matrices of
probability against severity of consequences inualitative manner or with quantitative values
(Zolfagharian, Ressang, lIrizarry, Nourbakhsh, & ,Z#011). Subjective risk perception is
considered to be accurate when there is high degfeeongruence with objective risk
measurement (Bohm & Harris, 2010). Most people @obé in a position to give basic
definition of risk and citing examples of risky l@eiour but it is not possible for all people to

give common judgment of risk posed by a hazarduyep2014).

The alarming injury and fatality rates of the coustion industry are closely related to the
hazards and risks faced during construction worknfellainen, et al., 2009). Construction work
has a wide range of hazards typically classifiedresmnical hazards, physical hazards, biological
hazards, ergonomic hazards and psycho-social lagdughes & Ferrett, 2007; MoTPI, 2011;
Weeks, 2011). According to Weeks (2011, paragraptEgposure differs from trade to trade,
from job to job, by the day, even by the hour”. \Wems may experience these hazards either as
primary or bystander hazards while working closecteworkers of different trades on site
(Weeks, 2011).

2.2.  Definition and Explanation of Risk Perception

Risk perception stands for the subjective judgnpedple make about the probability that a
specific incident will occur and its severity onitehappens (Rohrmann, n.d; Sjoberg, et al.,
2004). It is a result of complex evaluation of hdz&atures (Phoya,n.d; Rohrmann, n.d).
Perception of risk is a construct that goes beybedndividual, it reflects the social and cultural
values, beliefs, experiences, and philosophiebefridividual (Phoya, n.d; Sjoberg, et al., 2004;
Schmidt, 2004). In different situations, peopleiskrperception will be done in different

manners. The “context in which the risks are exgwed” is an additional yardstick for risk

perception (Alexopoulos, et al., 2009, p. Bohm and Harris (2010, p. 56) argue that “risk
perception implies further calculation or considiera of the likelihood and severity of

consequences of an incident’. Likelihood and dgveof consequences are confirmed
components of risk perception, however lay peoptesk perception is strongly linked to the

severity of consequences component as comparédctlihndod (Bohm & Harris, 2010).



It was first discovered in the 1960s that risk petion was very significant to policy; new
technology opposition by the general public wad $aibe influenced by their risk perception. In
an attempt to address this, several studies wemne.d6or instance, Starr found out that lay
people tolerated risks that were beneficial to thesrmed voluntary risk; nevertheless, people
also saw risks where experts saw no risk (Sjold99). Renn (n.d), Schmist (2004) and Slovic
(1987) asserted that lay people evaluate risk stibgdy by considering other hazard
characteristics such as catastrophic potentialintatiness, possibility of personal control, threat
to future generations and familiarity. As a reslay, people’s risk perception tends to differ from
their own expert’s estimates of objective risk oddted from statistical data (Slovic, 1987). The
evaluation of risk lay people make is less fornaal;urate and based on intuition; however it is
rich and reveals people’ genuine concerns that mely be incorporated in experts risk
assessment (Portell, et al., 2014). This discrgpancisk assessment between experts and the
general public brings dilemma when it comes to nsknagement (Renn, n.d; Sjoberg, et al.,
2004). Improvement of risk management skills igafere underpinned to better understanding
about risk perception (Renn, n.d). Understandingkets’ perception of risk will help in

developing a proper safety culture (Alexopouloslgt2009).

2.3.  Measurement of Risk Perception

One approach to assessing risk among responddngjisalitatively scaling risks using a Likert
Scale of 1 — 5 (1= very likely to occur, 2= likely occur, 3= moderate, 4= not very likely to
occur, and 5= not likely to occur meaning no chanmaeoccurrence). Using the Likert Scale, a
study by Phoya (n.d) revealed that site managepgrsisors and workers had similar perception
associated with risks like falling from height, kegain, hearing loss and respiratory illness.
Differing views were however observed for somegiike musculatory disorders and being hit
by falling object (Phoya, n.d).

Paired Comparison Technique (PCT) is viewed asteerheigorous approach which requires
respondents to “compare each item with every oitegan until every permutation of paired
comparisons has been exhausted (Bohm and Harti, p(b7). The drawback with PCT is that,
it is suitable for comparing small item sets; lasgés comparison becomes unmanageable. Bohm

and Harris (2010) used PCT to assess perceptioiraber drivers and Subject Matter Experts
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(SMEs) concerning seven staged and photographegetunsk scenarios. A dumper is a four
wheeled construction plant which has a load skifront of the driver, designed to carry bulk
material. SMEs comprised an H&S expert, managingctlrs, an instructor and engineers from
dumper manufacturers. The seven scenarios inclug@ddriving forward with visibility
severely obstructed by load; (i) jumping off fraime footplate; (iii) traveling unladen at top
speed across uneven ground (seatbelt unsecurediiriging fully laden in a high gear down a
steep gradient (seatbelt secured); (v) turningyfldiden dumper uphill on a steep gradient
(seatbelt unsecured); (vi) sitting in the seat @/tiking loaded by an excavator; and (vii) after
tipping, driving dumper with skip still raised ($kelt unsecured)” (Bohm & Harris, 2010, p. 58).
This assessment discovered that risk perceptioduafper drivers was significantly different
from SMES’ risk perception and objective risk maasuderived from accident data. The ‘dread
factor had more influence on drivers’ risk perdeptas compared to likelihood (Bohm &
Harris, 2010).

According to Portell et al. (2014) and Slovic (138the psychometric paradigm is one

guantitative approach in psychology used to charee risk perception. The assumption of the
theoretical framework in psychometric paradigmhattat an individual level, a collection of

psychological, social and cultural factors influentsk perception. Another assumption is that
guantification and modelling of these factors isgible with correct survey design and will

enable clarification (understanding and interpretgt of individual responses to hazardous
situations (Portell, et al., 2014; Slovic, 1987heTpsychometric paradigm uses ‘cognitive maps’
produced through scaling and multivariate analysisdescribe risk perception and attitude
thereby revealing discrepancies in risk percepiotong different groups of people (Schmidt,
2004; Slovic, 1987).

Over the years, several studies have replicatedattter analysis of psychometric paradigm to
study risk perception of different groups of layopke and experts. Factor analysis is statistical
method aimed at summarizing variability among savemariables and detecting a smaller
number of underlying (latent) variables (Garrettya 2006; Taylor, 2001). Portell et al. (2014)
adapted the factor analysis of the psychometri@agigm to characterize occupational risk

perceived by health care workers at an individaael. They analyzed the relationship between
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ratings of variables such as risk attributes, deaygc and occupational variables (termed
predictor variables) and perceived risk (termededon variable). The ‘dread evoked factor’
(comprising dread, vulnerability, severity and s#taphic potential) was found to be the main
predictor of perceived risk for all the three hazarScores for personal knowledge were high as
compared to scores of expert knowledge for allttihee hazards which indicate that participants
underestimated expert knowledge of the risk (Ploetedl., 2014). Similarly, Alexopoulos et al.
(2009) used factor analysis to study employee pisiception of specific groups of hazards in
English and Greek bakery companies in order to igeovnsight on how cross-cultural
differences affect their risk perception. Employ@etged the hazards over the qualitative risk
characteristics of frequency, controllability, knedge, dread, voluntariness, familiarity, and
catastrophic potential. The results highlight viaoias in risk perception as a result of cultural

differences combined with disparity in levels ofiedtion (Alexopoulos et al., 2009).

2.4.  Factors Influencing Risk Perception

Rohrman (n.d) outlines multiple factors which imfhce responses to all kinds of risk exposure
in a model called ‘the conceptual risk percepticodel (CRPM)’. The model presents a theory
similar to the one explained by Inouye (2014), wahiinks risk perception, risk tolerance and
risk taking behavior. The CRPM elucidates that mekception (risk magnitude appraisal)
influences risk acceptance which affects risky basrgRohrman, n.d). Inouye (2014) postulates
that inaccurate risk perception may increase r@&rance levels which results in high-risk
behavior. The trend can also take the oppositectitire where by habitual engagement in high
risk behavior increases risk tolerance which resualinaccurate, specifically low risk perception
(Inouye, 2014). According to the CRPM factors difeg risk perception (risk magnitude
appraisal) and risk acceptance are categorize€tiamard characteristics’ (catastrophic potential,
probability of dying, health impairments, harm tssats, delayed/future impacts); ‘individual
situation /characteristics’ (affective associatiomsasons of exposure, exposure or impact
history, and controllability beliefs); ‘societal @rcultural influences’ (eco-centric worldview,
technology skepticism, and safety culture) (Rohrnmadh).
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Inouye (2004) suggests that factors influencing perception (and tolerance) both at work and
outside work are at three levels: (i) structuralitutional level called macro-level factors; (ii)
community/peer-to-peer level called meso-leveldesstand (iii) individual psychological level
called micro-level factors. Two macro-level factarge ‘the culture of safety together with level
of safety leadership within an organization’ anafédy enforcement and organization trust’. Risk
influencing factor at the meso-level is peer/ comityupressure. Factors at micro-level include
‘individual level of knowledge regarding situatiorpersonal perceived control over a situation’
and ‘optimism bias’ (Inouye, 2014).

2.4.1 Factors Influencing Risk Perception at Ingtitional (Societal & Cultural) Level

a. Safety Culture and Safety Leadership

Positive safety culture means behaviors, work popes and management systems that
prioritize health and safety of employees in anaaigation (Inouye, 2014; Che Hassan, et al.,
2007). In an organization that upholds positiveesatulture and has managers and supervisors
that show commitment to health and safety at wadk perception is positively influenced.
Employees’ risk taking behavior is also reducedrahg reducing workplace injury rates.
Opposite findings are observed in organizations @&ipoor safety climate (Inouye, 2014). Bohm
and Harris, (2010) and Che Hassan, et al., (20130) agree that safety culture influences risk

perception and is a prerequisite to successfutyirgantrol programs at the workplace.

b. Safety Enforcement and Organizational Trust

Low levels of safety compliance and high risk bebaamong employees is more likely in an
organization believed to have no health and saéstfjprcement procedures (punishment of
unsafe behavior) as well as unavailability of feleasafety information and lack of credibility
among safety communication officers (Inouye, 20T4k study conducted by Alexopoulos et al.
(2009) among Greek and English bakery workers, skowhat presence of structures for
managing health and safety, such as policy hadipesnfluence on British workers. Greek
workers, on the other hand, lacked trust in theinagement actions which was linked to have a

negative influence on their risk perception.
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2.4.2. Factors Influencing Risk Perception at Petr-Peer Level

According to Inouye (2014), peer/community pressunffuences risk taking behavior both

within the environment of a workplace or outsidét the workplace, new employees, or

subcontractors rarely “swim against the tide” (p-E)ey usually copy high risk behavior from

long serving employees even if it is against thtter judgment (Inouye, 2014). For instance,
situational factors like site safety rules and watraof other personnel onsite were the factors
that influenced risk taking behavior among dumpereds (Bohm & Harris, 2010).

2.4.3. Factors Influencing Risk Perception at Inddual Level

According to the psychometric paradigm, severallipiive hazard characteristics have been
identified to account for risk judgment at an irdival psychological level. These characteristics
are catastrophic potential, perceived lack of @ninequitable distribution of risks and benefits,
severity of consequences, dreaded consequencesyvabidity, knowledge about risk by
exposed people and experts, immediacy of effectamsequences, novelty (newness or the
familiarity with the risk source), voluntariness ofk, preventability or avoidability, and
vulnerability/personal risk (Alexopoulos, et alQd®; Portell, et al., 2014; Slovic, 198Btudies
across a wide range of these factors have revéadedhere is correlation among many of them;
there is similarity in the way some of these hazdraracteristics are perceived (Schmidt, 2004;
Slovic, 1987). These factors also referred to asst can therefore be condensed using

multivariate factor analysis into three, smallfsetors of higher order as follows:

a. Dreaded Risk
This presents the extent to which a hazard evodelinfis of dread. Items include catastrophic
potential, perceived lack of control, inequitablistdbution of risks and benefits, severity of

consequences, dreaded consequences/ dreadful.

b. Unknown Risk

This represents the degree to which a risk is wtded. Items include observability, knowledge
about risk by exposed people and experts, immeda@ceffect or consequences, novelty
(newness).
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c. People Affected by Risk

Represents the number of people exposed to therchaltams include personally affected,
general public affected and future generationscedte (Portell, et al., 2014; Schmidt, 2004;
Slovic, 1987).

Findings of risk perception studies using the peycétric paradigm have revealed that lay
people’s risk perception show a positive assocaiatuith hazard’'s position in the factor space;
and it specifically correlates with the ‘dread risktor’(Portell, et al., 2014; Slovic, 1987). “The
higher the risk topic is judged on this factor, thigher its perceived risk and the more people
want to see its current risks reduced and regulai8bbvic, 1987, p. 283). Risk perception
studies using other approaches concur that theaddfactor’ has more influence on risk
perception (Bohm & Harris, 2010). Inouye (2014 )pagrees that at an individual psychological
level, high levels of knowledge regarding a sitoiatiperceived personal control over a situation
and optimism bias may result in perceived low risgulting in higher risk tolerance levels and
unsafe behaviors.

Several studies (Alexopoulos et al.; Phoya, n.@%2®ortell, et al., 2014) reveal differing results
about the influence on worker’s risk perceptionifgividual characteristics like age, education
level, professional category, length of experieraed knowledge of safety (or background
safety training). Phoya (n.d) revealed that risicpption correlated strongly with, education and
age. However, there was no strong correlation benwisk perception and workers’ knowledge
of safety. Alexopoulos et al. (2009) found that kests length of experience and background
safety training was responsible for disparitiesrisk perception noticed among Greek and
English bakery workers. The study by Portell et(2014) revealed that professional category
was a significant predictor for two risk factorsilghother personal characteristics (gender, age,
length of experience and permanent position) weoé significantly contributing to the
prediction of perceived risk.

2.5  Action (Response) of Workers when Faced with Bky Situation
The decision to accept risks is steered by riskquion; similarly, behaviours shown before,

during and after an incident are greatly influenbgdisk perception (Rohrmann, n.d; Schmidt,
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2004). Bohm and Harris (2010) explain that thereaiscomplicated relationship between
perception of risk and risk-taking behavior. Woskeometimes indulge in risky behaviour with
full knowledge of amount of risk posed by work haiza Phoya (n.d) on the other hand argues
that unsuitable risky behaviours prevail when woskeave wrong perception of risks. There is
need for confirmation as to whether indulgencennuitable behavior is a result of misjudgment
of risk or willingness with full knowledge of assated risks (Bohm & Harris, 2010). Slovic
(1987) highlights that people willingly engage iskly behavior when they feel it is beneficial to
them. For instance workers may engage in a riskiyigcin order to “save face in front of
coworkers, impress supervisors, complete work ieffity or for financial gains like bonuses”
(Inouye, 2014, p.6). Sjoberg et al. (2004) adds then people voluntarily engage in an

activity, they tolerate considerably more risk.

2.6 Conclusion Remarks

The theories highlighted in the literature reviewinp to the fact that risk perception is a
construct that is influenced by several factorsddferent levels. At the workplace, risk

perception may be influenced by factors that inelugualitative risk characteristics (as
demonstrated by psychometric paradigm studies)iviohebl characteristics of age, gender,
education level, history of safety training, pr&iesal category and length of employment; peer/
community pressure; and safety climate (safetyucetlevel of safety leadership, safety
enforcement and organization trust). The safetyaben shown by workers will indicate their

perception of risk as well as risk tolerance levels
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CHAPTER Ill: METHODOLOGY

3.1 Introduction
This section highlights the research design, tagmmtulation and sample, data collection

instruments used, analysis procedures, as wethasakconsiderations for the study.

3.2 Research Design

This was a descriptive study that employed the digriresearch approach aiming at assessing
risk perception and its influencing factors amomgstruction workers. Quantitative research

techniques were used to collect, analyze and suimendata. A survey strategy was employed to

allow rapid collection of large amount of data fréme selected sample in an economic way; and
also to allow generalization of findings from trengple to the population so that inferences can
be made about the variables being studied (Saureteed., 2009). The survey was cross-

sectional involving analysis of data collected frtma study population at a single point in time.

3.3  Study Variables

First of all, three specific construction hazarasl d@heir associated risks were selected and
termed as risk factors. These hazards were ‘workingeight (WAH)’ (risk of falling from a
height causing serious injury), ‘manual handling fads (MHL) (risk of chronic
musculoskeletal disorders), and ‘heavy workloadimense pressure to be more productive
(HWP)' (risk of stress causing ill health). Workiagtheight was selected due to the fact that it is
rated as most risky situation causing many fagsliind minor injuries (Hughes & Ferrett, 2007;
McDonald & Hrymak, 2002; Schwatka, Butler & Rosewe, 2011; Work Safe Australia, 2015).
The other two hazards were selected based on ttemmonality among all trades in
construction (Hughes & Ferrett, 2007; Weeks, 201Respondents were asked to judge the
‘overall perceived risk’ associated with each od three risk factors; these were the criterion
variables. In order to identify factors influencirigk perception, respondents were asked to rate
each of the three risk factors across nine quaisk characteristics, based on those used in
the initial study of Portell, et al., (2014). In diion data was collected on individual

characteristics of the workers, and constructida safety climate. Finally, the respondents’

18



immediate action when they or a fellow worker ip@sed to risky situation was assessed. The

study variables are as presented in table 3.1 below
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Table 3.1: Variables of the Study

Criterion Variables

WAH-Overall Perceived Rit
MHL -Overall Perceived Risk
HWP -Overall Perceived Risk

Independer

Variables

Categories

Variables

Quialitative Risk Characteristi

Dread Factc- dread, vulnerability, severitanc catastrophic potenti

Knowledge/understanding fac- personal knowledge, expert knowlec

and immediacy

Controllable damage fact avoidability anc controllability

Individual Characteristi

Age

Gende

Education Leve

Professional Categc

Length of employmet

Safety Training Histor

Safety Climate

Construction Site Safety Clime

Response to risky situati

Immediate action when exposed to risky situe
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3.4  Population and Sampling

3.4.1 Target Population

In this study, the target population was all camgion workers that are directly involved in
actual construction work and these include briclgeta, painters, plumbers, electricians,
carpenters, unskilled labourers, their supervisoid managers. This excluded clients, employers
(those not directly involved in work) and consutsan However, due to constraints of time and
money, the study was conducted among constructmkess working with building contractors
in the central region of Malawi and registered vilile National Construction Industry Council.
In order to capture sufficient number of constrctiworkers of all trades involved in

construction, only contractors that had an actiestruction project were included.

3.4.2 Sample Size

According to key findings of the Malawi Labour FerSurvey 2013, 2.6% of the 5.5 million
(154,000) employed persons were in the construcsiector (NSO, 2014).From these key
findings, it was estimated that there are over0D0, construction workers in the central region of
Malawi. Sample size was calculated using SurveyeByssample size calculator; an online
survey software package designed to help desigmidgconducting surveys (Creative Research
Systems, https://www.SurveySystem.com/sscalm.htimgllows calculation of sample size for
large or unknown population. At 95% confidence lened 5% confidence interval, sample size

was 384 construction workers.

3.4.3 Sampling Technique

The study employed multistage random samplinghéndentral region, 538 building contractors
were registered with NCIC in 2015. However, theisegy did not indicate whether a contractor
had an active project or not. Firstly, simple ramdsampling was employed to select a
convenient number of 30 contractors from the boddicontractors’ register. These were
contacted to inquire if they had an active projectnot. Those without active project were
excluded and replaced by repeating the samplingegsountil the 30 active contractors were
identified. All construction workers and subcontesctradesmen working at project site of the
selected contractors were eligible respondent. #theproject site, 13 workers were to be

selected. In the event that there were more thacof8truction workers at a site, simple random
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sampling was employed to select 13workers who weladed in the study.

3.5 Data Collection Tool and Technique

Data was collected through face to face intervi¢lazg were conducted either in English or

Chichewa languages depending on preference ofdkgondent. A questionnaire containing

closed-ended questions was used to generate qiiaetitlata. The interviews were lasting 20 to
30 minutes. In addition, an observation checklias\@dministered at each project site to collect
additional data regarding the state of health aafdtg at each construction site. The state of
health and safety was assessed by observing aligylab safety information and warnings, as

well as availability and use of PPE.

The questionnaire comprised four sections namelividual characteristics, risk perception and
risk characteristics, safety climate and respormseidky situation. Section one comprised
guestions on six individual worker’'s characterstinamely age, gender, education level,
professional category, length of employment, anst jéstory on safety training. Section two

comprised ten questions developed by Portell, et(2014), with Likert Scales that allowed

respondents to rate each risk factor across niraditgpive risk characteristics and judge the
overall perceived risk. For ‘overall perceived tjdRortell, et al, (2014) used scale starting at 0
(very small) to 100 (very high) while this questmaire used a 0 to 10 point numeric scale.
Section three adopted six safety climate evaluagioestions developed by NIOSH-USA,; rated
on a numeric scale of 1 (strongly disagree) totebifglly agree). Finally section four comprised
six questions that required the respondents to @nswther yes or no to indicate the possible
actions he or she would take in the event thathleets co-workers were exposed to a risky

situation.

3.6 Data Analysis

Data analysis was done using Statistical Packag®8doial Sciences version 16 (SPSS 16). First,
univariate analysis was conducted to come up wetdptive statistics such as mean, standard
deviation (SD), and percentage of the independedtdependent variables. Secondly, factor
analysis of the risk qualitative characteristicsswi@ne. The analysis used principal component

analysis (PCA) because the sample size was largrighn (>300 subjects) and that
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communalities were high enough to opt for the PTéaccount for the problem that might arise
due to inadequate sample size, the Barlett's téstpbericity and the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy were perfornhaitially, factors with Eigenvalues of
over 1 were extracted. Furthermore, one method sedected to carry out the rotation: the
Varimax, on assumption that the factors were notetated with each other. In this method
extraction was done, first with factor extractiaa #igenvalues > 1. Lastly, multiple regressions
were done to determine significantly influencingtéas for the criterion variables. Multivariate
Linear Regression analysis was performed by finsinging the measurement levels of the three
criterion variables: WAH_Overall perceived risk “MHL_Overall perceived risk and
“HWP_Overall perceived risk from ordinal to continuous scale. This was felked by the
multivariate linear regression on assumption tihat three criterion variables were normally
distributed.

3.7 Ethical Considerations

Contractors and participants were assured of vatynparticipation through verbal consent.
Privacy, anonymity and confidentiality were ensurBdspondents were assured that results of
this study will not reflect the views of an indival person but will be shared to the public as an

overall result. No gifts that could be interpretedcoercive were given.

3.8  Study Limitations
The main limitation of the study was insufficiemmé&ncial resources to reach contractors in all
regions of the country. The study was thereforedooted among construction workers working

with building contractors in the central region\dlawi.
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CHAPTER IV: RESULTS AND INTERPRETATION

4.1 Demographic Characteristics of Study Subjects

The study sampled 376 eligible subjects from 30ddimg construction sites. After excluding
cases with data assumed to be missing completelyamtiom, 373 subjects remained,
representing a response rate of 97%. Table 4.lemieslemographic characteristics of study
subjects and their descriptive statistics. Basedhenresults, about 98% (n = 367) were males
while 2% were females. The majority of the subjegéent as far as primary level of education
(42%, n = 157); followed by secondary level (41%=n154); while only a few subjects
completed tertiary level (0.54%, n = 2). In ternigpmfessional level, most of the subjects were
skilled workers (63%, n = 234), and none of therd Aananagerial position. Most of the study
subjects were brick layers, in terms of their tygdrade (47%, n = 110). The majority of the
subjects (38%, n = 141) had work experience of d¥eryears, followed by 1-5 years (32%,
n=118). In terms of age, slightly over 70% of thijects were aged between 20 to 40 years (20-
29 years = 32%; 30-39 years= 39%); the subjectsahradan age of 35 years +/- 9.97.
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Table 4.1: Number and Percentage of Respondentstiibution by Demographic
Characteristics
Characteristic Value Count (n) Percent (%)
Respondent's Gender Male 367 98.4
Female 6 1.6
Highest Level of No education 15 4
Education Primary 157 42.1
Secondary 154 41.3
Vocational 45 12.1
Tertiary 2 0.5
Professional Category General Workers 105 28.2
Skilled worker 234 62.7
Supervisor 34 9.1
Manager 0 0
Type of Trade for Brick layer 110 47
Skilled Workers Carpenter 46 19.7
Electrician 18 7.7
Painter 21 9
Plumber 17 7.3
Steel fixers 22 9.4
Duration of <1vyear 31 8.3
Employment 1-5 years 118 31.6
6-10 years 83 22.3
>10 years 141 37.8
Respondent's Age <20 6 1.6
Categories 20-29 121 32.4
30-39 147 39.4
40-49 61 16.4
50-59 29 7.8
> 60 9 2.4
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4.2 Safety Training History of Workers

This section presents findings about the safetyitrg history of subjects. As shown in table 4.2
below, about one third of the subjects (31%, n=11d5) ever attended safety training. Very few
subjects (5.6%, n=21) attended an on-site OHS tmlucourse. Only 13% (n=48) attended an
extensive OHS training organized by the currentleygy while 20% (n=74) attended extensive
OHS training at school or previous job. The pedading which the majority (78%, n=90) of the

subjects had attended safety training was one oe years ago (earlier than October 2015).

Table 4.2: Number and Percentage of Subjects’ Distition by Safety Training History

Characteristic Value Count (N) Percent (%)
Ever attende OHS training Yes 11t 30.¢
No 25¢ 69.2
Ever attended OHS Inductic Yes 21 5.€
training at this site No 352 94.£
Ever attended extensive OF Yes 48 12.¢
training lasting a day or more by No 30E 87 1
contractor
Ever attended extensive OHS train Yes 74 19.¢
at school or previous job No 29¢ 80.1
(If attended OHS training) when w <3 months ag 16 13.¢
the last time safety training was
attended? 3 months to <t 2 1.7
months ago
6 months to <: 7 6.1
year ago
1 or more year 9C 78.<
ago
TOTAL 115 100
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4.3  Safety Climate at Construction Site

In terms of safety climate che current construction projesites, slightly over half (54.69%)
the subjects perceived their sites as poor, foltbimg 42.36% who perceived the sites as fai
was also observed that all the 30 constructiors sitgther had safety information available
the workers nor safety signs posted on their sibegy one of the thirty sites (3.3%) had
workers putting on a full safety kit of the requineersonaprotective equipment (PPE). Ther
of the sites had either few staff putting on a kitlof appropriate PPE or some staff putting
inadequate PPE, for instance, gumboots

60

54.69

50

42.36

40

30

Percent

20

10

1.88
0 [

<9 = Very Poor 9-15 = Poor 16-20 = Fair 21-24 = Good

1.07

Safety Climate Overall Score

Figure 4.1: Percentage Distribution oConstruction Sitedy State oSafety Climate
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4.4  Trends for Qualitative Risk Characteristics

Table 4.3 presents the mean scores and standaiatioe\of the qualitative risk characteristics
and overall perceived risk for the three risk fastoamely ‘working at height (WAH)’, ‘Manual
handling of loads (MHL)' and ‘Heavy workload or @mse pressure to be more productive
(HWP)'. Figure 4.2 presents the graphical presemtadf the qualitative risk characteristics
mean scores. Mean scores of personal knowledgeenaldility and catastrophic potential for all
the three factors fell between 5 (slightly high)daé (high). As for the dread factor (being
anxious about the risk), WAH and HWP means scoresewover 5 (slightly high) while the
mean score for MHL was lower at 4.8. WAH mean ssdoe expert knowledge and severity of
consequences were high, being above 6 (high) apa®u to scores for MHL and HWP. One
notable result was that the mean scores for sgvetritonsequences for all three risk factors
were higher (WAH=6.22; MHL=5.51; HWP=5.56) than sz of the dread factor (WAH=5.31;
MHL=4.8; HWP=5.05). Paired-sample t-test was comellitco evaluate the difference of these
two factors (refer to Appendix 2a). It was foundattithere was a statistically significant
difference between the mean scores of severityongequences and dread factor for all three
risk factors; WAH severity of consequences — WAHed&t t(372) =9.107, p<0.000; MHL
severity of consequences — MHL Dread t(372) =6.6960.000; and HWP severity of
consequences — MHL Dread t(372) =5.319, p<0.0009%&0 CI. This indicates that the
perception of severity of consequences had moilaeinée on subsequent risk perception as
compared to the individual's perception of dread.
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Table 4.3: Mean Scores for Respondent’s Perceptidreach of the Nine Qualitative Risk
Characteristics and Overall Perceived Risk
Characteristic Mean (X)
WAH MHL HWP
Qualitative Risk Characteristics
Personal Knowledge 5.67 +£1.44 5.66 +1.57 5.86+1.31
Expert Knowledge 6.03 +1.63 575+1.75 572+ 1.76
Dread 5.31+1.66 4.8 +£1.97 5.05+1.89
Vulnerability 59115 545+1.44 5.56 +1.49
Severity of Consequences 6.22 +1.23 5.51+1.63 5.56 £ 1.67
Avoidability ~ 4.45+1.99 445 +1.92 4.2 +£2.09
Controllability 3.2+1.96 3.36 £1.98 3.53+1.92
Catastrophic Potential 5.87 +1.54 5.09+1.78 5.46 + 1.67
Immediacy 1.43+1.02 1.8+1.31 244 £1.7
Overall Perceived Risk 8.8+1.95 8.1+2.38 8.49 +2.22

Note WAH=Working at Height; MHL= Manual Handling of LoadgHWP= Heavy Workload

and Intense Pressure to be more productive
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Figure 4.2: Profile of Mean Ratings for Qualitativ®isk Characteristics

4.5. Construction Workers’ Perception of Risk Posedby their Construction Work
This section presents results of construction watk@erception of risk posed by their
construction work as measured by their rating céetcriterion variables:overall perceived risk
of working at height (WAH) “ overall perceived risk of manual handling of log®#HL)"; and

“overall perceived risk of heavy workload or intepsessure to be more productive (HWP)

4.5.1. Overall Perceived Risk

Figure 4.3 presents the construction workers’ dvpexceived risk for WAH, MHL and HWP.
Most of the workers perceived the risk of WAH asyvligh (62.7%, n = 234X =8.80 *

1.95).Workers perceived the risk of MHL as alsoyvieigh (48.5%, n = 181X =8.10 + 2.38).
Similarly, majority of the workers perceived thekiof HWP as very high (57.9%, n = 216,

=8.49 + 2.22).
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Figure 4.3: Percentage Distribution of Respondertg Overall Perceived Risk for WAH, MHL
and HWP
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4.5.2 Comparison of Mean Scores for Overall Pereg\Risks

The mean scores for all the three risk factors vaggl above 8; however there was a statistically
significant difference between the mean scoreshe$d factors based on paired sample t-test
results as shown in Appendix 2b. WAH_overall peredirisk score was highesk & 8.8 +
1.95) followed by HWP_overall perceived risk € 8.49 * 2.22); while MHL_overall perceived
risk had the lower scoreX(= 8.10 + 2.38), (p< 0.05).

4.5.3. Workers' Combined Overall Perceived Risk
When the three overall risks were combined (tab#y #to a multiple response set; it was
established that the overall perceived risk wasyVigh” (56.4%, n = 631)

Table 4.4: Number and Percentage Distribution oé&pondents by Combined Overall

Perceived Risk

Risk Perception Scale Values Count (n) Percent (%)
1 8 0.7
2 11 1.0
3 20 1.8
4 17 1.5
Moderate risk 148 13.2
6 26 2.3
7 58 5.2
8 102 9.1
9 98 8.8
Very high risk 631 56.4
Total 1119 100

1 n = 631 gives the total number of responses othe@fexpected number of responses from each & thierion

variables, made by each of the 373 respondents.
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4.6  Factors that Influence Risk Perception among i Construction Workers

This section presents results of the analysis doneletermine factors that influence risk

perception among the construction workers. Thst fiart presents results of factor analysis to
determine the factors, while the other part preseesults of a multivariate linear regression

done to isolate the most influential factors orafles.

4.6.1 Factor Analysis

The variables that were included in this factorlgsia are the 27 independent variables namely
gualitative risk characteristics; and three (3)ecion variables: WAH_Overall perceived risk
“MHL_Overall perceived riskand “HWP_Overall perceived risk

According to Kaiser-Meyer-Olkin (KMO) results presed in Appendix 2c, the measure of
sampling adequacy was greater than 0.5 (KMO=0.788j¢ating that the sample was adequate
enough for either factor analysis or principal comgnt analysis (Field, 2000). The Bartlett's
Test of Sphericity was significant’(= 3904.363pf = 435;P< 0.001), indicating that there was
some inter-correlation among the variables in dactor and that the original correlation matrix

was not an identity matrix. Factor analysis waseftae performed.

Initially, nine factors with Eigenvalues greateathone (1) were extracted (Appendix 2d). All
the nine extracted factors explained about 66.98% e total variance among the 30 selected
variables (Appendix 2e). To determine the numbefacfors to retain, a scree-plot was then
plotted to extract fewer factors. An elbow bend waserved at factor 4, so four factors were

retained (Appendix 2d).

4.6.2 Factor Loadings and Factor Scores

When the four factors were extracted, it was fothmat eight (8) variables loaded strongly on
Factor 1, herein referred to d®readed Factor” comprising vulnerability, severity of
consequences, dread and catastrophic potentithese were found to be inter-correlated with
two criterion variables: HWP_Overall perceived risland MHL_Overall perceived riskin
addition, six (6) variables loaded strongly on Ba@, herein referred to ag\Voidability and

Controllability”. Furthermore, three (3) variables loaded hightyFactor 3, herein referred to as

33



“Expert Knowledge Finally, two (2) variables loaded strongly oncka 4, herein referred to as
“Personal KnowleddgTable 4.5).

In summary, the analysis identifiedDreaded factol, “Avoidability and Controllability;
“Expert Knowledgk and “Personal Knowleddeas risk qualitative factors that influence risk
perception among the construction workers. In teofrthieir contribution to the total variability,
“Dreaded factdr was found to account for 16.21% of the total sade; ‘Avoidability and
Controllability” was found to account for 12.17% of the total &ade; Expert Knowledgewas
found to account for 10.06% of the total variamnejle “Personal Knowleddgewas found to
account for 5.6% of the total variance. All the fdactors extracted were found to account for

44.34% of the total variance.
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Table 4.5: Risk Characteristics Factor Analysis Rtibnal Component Matrix

Risk Characteristics

Factor 1 Factor 2 Factor 3 Factor 4
HWP_Dread 0.737 0.064 -0.056 0.045
MHL_Dread 0.625 -0.070 -0.189 0.158
WAH_Dread 0.488 -0.082 -0.022 0.015
HWP_Vunerability 0.724 0.043 0.093 -0.134
MHL_Vunerability 0.664 -0.085 -0.081 0.223
WAH_Vunerability 0.447 -0.323 0.094 -0.090
HWP _Catastrophic potential 0.640 0.082 0.040 -0.277
MHL_Catastrophic potential 0.541 -0.042 -0.023 -0.089
WAH_ Catastrophic potential 0.327 -0.146 0.161 -0.427
HWP_Severity of consequences 0.623 0.148 0.080 -0.205
MHL_Severity of consequences 0.600 -0.239 -0.010 0.159
WAH_ Severity of consequences 0.160 -0.121 0.334 -0.083
HWP_Controllability -0.103 0.580 -0.031 -0.142
MHL_Controllability -0.063 0.744 0.042 0.025
WAH_Controllability 0.039 0.727 0.134 -0.011
HWP_Avoidability 0.219 0.665 -0.117 0.039
MHL_Avoidability 0.083 0.733 -0.052 0.015
WAH_Avoidability 0.008 0.725 -0.091 -0.003

35



Table 4.5: Risk Characteristics Factor Analysis Rtibnal Component Matrix (cont.)

Risk Characteristics Factor 1 Factor 2 Factor 3 Fator 4
HWP _Expert Knowledge -0.082 -0.105 0.755 -0.152
MHL_Expert Knowledge -0.142 0.009 0.798 -0.021
WAH_Expert Knowledge -0.156 0.039 0.705 -0.150
HWP_Personal Knowledge 0.402 0.149 0.363 0.294
MHL_Personal Knowledge 0.185 0.105 0.437 0.624
WAH_Personal Knowledge 0.093 0.062 0.384 0.570
MHL_Immediacy 0.046 -0.033 -0.238 0.396
HWP_Immediacy -0.292 -0.240 -0.240 0.347
WAH_Immediacy 0.147 0.051 -0.414 -0.030
Eigenvalue 4.37¢ 3.28i 2.71¢ 1.59:
% Variance accounted for: 16.20¢ 12.17« 10.05; 5.89¢
16.20¢ 28.38( 38.43% 44.33¢

Cumulative Variance

Note: Extraction method- Principal Component Anslywith Kaizer Normalization

Factor loadings> 0.5 are reported in bold
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4.6.3 Factors with Significant Effect on Workers’d?ception of Risk

Based on the results of the ‘test of between-stbjeffects’ presented in Appendix 2f, all the
four factors identified, “dreaded factor”; “avoidhty and controllability”; “expert knowledge”;
and “personal knowledge”; including education leweld age showed significant effect on
workers’ perception of riskpk 0.05). On the other hand, gender, professiortagocay, duration
of employment, ever attended safety induction aming course; and safety climate had no

significant effect on the workers’ perception akrip>0.05).

Dreaded factor had a significant effect on workerstception of all three risk factors, WAH,
MHL and HWP f< 0.001). Both avoidability and controllability haggnificant effect on
workers’ perception of WAHp< 0.001) and MHL but not on HWR=£0.33). Expert knowledge
had a significant effect on the perception of HWR (0.005), and not on the other two risk
factors, WAH and MHL. Personal knowledge had aificant effect on perception of WAHx¢
0.001) and HWPp< 0.001). Age had a significant effect on the pptiom of MHL (p= 0.031)
while level of education had a significant effeotWAH (p< 0.001) and MHL (= 0.024).

4.6.4. Estimates of Parameter Effect of the Factars Workers’ Risk Perception

The results of regression analysis to estimatesffef the factors on workers’ perception of risk
and their corresponding 95% confidence intervadspaesented in Appendix 2g. It is clear from
the results that dreaded factor and personal krimelesignificantly increased workers’
perception of WAH while avoidability and controliaty and education level significantly
decreased the worker’s perception of WA 0.05). A one-unit increase in dreaded factor and
personal knowledge increased perception of WAH bgctor of 0.573 and 0.739 respectively. A
one-unit increase in avoidability and controllayildecreased WAH by 0.436. Not going to
school did not show a significant effect on workeperception of WAH, however attaining
primary level of education significantly decreas&®H by a factor of 3.337 as compared to
attaining tertiary level of education. Charactécstsuch as age group, gender, duration of
employment, professional category, attending atgafeduction course, attending a training
course organized by a contractor or at school didsignificantly predict workers’ perception of

risk as their 95% confidence intervals containeér (> 0.05).
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The results also showed that workers’ perceptionvibfL was significantly influenced by
dreaded factor, avoidability and controllabilitydueation level and agg< 0.05). Dreaded
factor and education level increased workers’ perer of risk associated with MHL while
avoidability and controllability and age decreadbd workers’ risk perception. A one-unit
increase in dreaded factor increased MHL risk peioe by a factor of 1.321. Furthermore, not
going to school significantly increased MHL riskrpeption by a factor of 5.305 while attaining
primary level of education significantly increas@&dHL risk perception by a factor of
4.901compared to attaining tertiary level of edigrat On the other hand one-unit increase in
avoidability and controllability decreased MHL riplkerception by a factor of 0.486. Having age
<20 and 50 to 59 did not show significant effectp@nception of MHL; yet having age 20 to 29,
30 to 39 and 40 to 49 significantly reduced MHLkrerception by a factor of 1.933,2.188 and
1.727 respectively compared to having 60 years gd ar more. Factors such as expert
knowledge and personal knowledge, gender, profeakiategory, attending a safety induction
course, attending training course organized by raractor or at school did not significantly
predict the workers’ perception of MHpX 0.05).

Significant predictors for workers’ perception ofWHP included dreaded factor, expert
knowledge and personal knowledge< (0.05). A one-unit increase in dreaded factoreased
HWP risk perception by a factor of 1.616; a ond-umérease in expert knowledge increased
HWP risk perception by a factor of 0.242 while aeamit increase in personal knowledge
decreased HWP risk perception by a factor of 0.388ctors such as avoidability and
controllability, age group, gender, educationalelevduration of employment, professional
category, attending a safety induction course,ndite a training course organized by a
contractor or at school did not significantly prEdierception of HWPpE& 0.05).

4.7 Construction Workers’ Actions Related to Perceied Risky Situations

This section presents results of construction wwsrkactions related to perceived risky
situations. Most of the workers (58.45%, n = 21&ji¢ated they would not stop working to
report the risk to their supervisor. When asked tivre they would request for information
regarding health and safety from their supervisoost of the workers declined (80.16%, n =

299). In addition, most of the workers (67.29%, 234) also indicated they would not request
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for personal protective equipment (PPE), when iteésded. Ironically, when asked whether they
would warn co-workers about health and safety riskghe situation, the majority of them
indicated that they would (82.31%, n = 307). Syrhpatally, majority (63.27%, n = 236)
indicated they would continue working even withl krlowledge of the risks associated with the
situation.
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CHAPTER V: DISCUSSION, CONCLUSION AND
RECOMMENDATIONS

5.1 Introduction

The aim of this research was to study the perceptb occupational risk by Malawian
construction workers and to determine factors ithffdence risk perception. The study had three
specific objectives as follows: to assess constmatorkers’ perception of risk posed by their
construction work; to identify factors that influmn risk perception among the construction
workers; and to determine construction workersicast related to perceived risky situations.
This chapter therefore presents a discussion of fthdings, concluding remarks and

recommendations that have been drawn from the study

5.2  Construction Workers’ Perception of Risk

Workers’ perception of the risk posed by constauctivork was assessed by rating three specific
risk factors, ‘working at height (WAH)’ (risk of Bang from a height causing serious injury);
‘manual handling of loads (MHL)" (risk of chronic usculoskeletal disorders); and ‘heavy
workload or intense pressure to be more produdti@/P)’ (risk of stress causing ill health).
This study has shown that the majority of workexecpive the risks associated with WAH (63%,
X =8.841.95), MHL (49%,X =8.1+2.38) and HWP (58%X =8.49+2.22) as very high.
Similarly, the overall risk (a combination of ragm for the three risk factors, WAH, MHL and
HWP) showed that most workers (56%) perceive rizéep by their construction work as being
very high. This clearly reveals that constructioorkers in Malawi are aware of and understand
the risks posed by their work. According to Porg&tlal. (2014), the evaluation of risk lay people
make, reveals their genuine concerns that may eahdorporated in experts risk assessment.
These findings have shown that Malawian constract@rkers are in agreement with what
other authors have said that construction worksisyr(Hinksman, 2011; Hislop, 1999; Hughes
& Ferrett, 2007; ILO, 2001; McDonald & Hrymak, 2Q0&eeks, 2011). This is therefore a good
premise for developing a proper safety culture XAfoulos, et al., 2009) which can facilitate
health and safety risk management in the Malawa@rsituction industry. This is in consonant
with what Charles et al. (2007) and Safe Work Aalgr(2011) clearly stated that an effective
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health and safety program in the workplace is ymdeed by a good risk management system.
Additionally, comparison of mean ratings of thebesé risk factors showed that workers are
more concerned about the risk posed by WAH, thenPHWIllowed by MHL. This could be
because working at height is associated with hadgasrof fatal injuries worldwide (Charles et al.,
2007; Khen, et al., 2006; Petrovic, et al., 200% auch could also be the case in Malawi.

5.3 Factors Influencing Risk Perception

In this study, nine qualitative risk characteristitnamely dread, vulnerability, severity of
consequences, catastrophic potential, personal lkdge, expert knowledge, immediacy,
avoidability and controllability); individual chasteristics of age, gender, education level,
professional category, duration of employment aistbhy of safety training; and safety climate

were assessed.

5.3.1. Qualitative risk characteristics

The study replicated the factor analysis of psyo#toin paradigm to assess the influence of nine
qualitative risk characteristics, expert knowledgersonal knowledge, dread, severity of
consequences, catastrophic potential, avoidabitiontrollability and immediacy. The study
findings agree with several other studies that hased the psychometric paradigm
(Alexopoulos, et al., 2009; Portell et al., 20140v& 1987) that there is a correlation among
many of them. There is a similarity in the way soohe¢hese qualitative risk characteristics are
perceived. This study’'s factor analysis identifigxuir high order factors that significantly
accounted for risk perception among the workergséhare Factor 1 (dreaded factor) comprising
‘vulnerability, severity of consequences, dread aatastrophic potential’ which accounted for
16.21% of total variance; Factor 2 (avoidabilitydazontrollability) which account for 12.17% of
total variance; Factors 3 (expert knowledge) whacbount for 10.06% of the total variance; and

finally Factor 4 (personal knowledge) which accoiant5.89% of the total variance.

Findings from this study concur with previous psycietric studies and those that used other
approaches that ‘Factor 1 (dreaded factor)’ hasemafluence on risk perception (Bohm &
Harris, 2010; Portell, et al., 2014; Slovic, 198The findings revealed that ‘dreaded factor’

accounted for a higher percentage (16.21%) of t@ahnce as compared to the other factors. In
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fact the dreaded factor proved to have significafiience on the perception of all the three risk
factors, WAH, MHL and HWP. An increase in the mgton of Factor 1 (dreaded factor) was
associated with an increase in overall perceivedd for WAH, MHL and HWP. Factor 2
(avoidability and controllability) accounted for .12%, had a significant effect on WAH and
HWP; the effect was rather inverse. An increasetha perception of ‘avoidability and
controllability’ decreased the overall perceiveskriFactors 3 (expert knowledge) accounted for
10.06% and had a positive effect on HWP. Lastlgtéiad (personal knowledge) accounted for
5.89% and also had a positive effect on WAH and HWI apparent from these findings that
risk control programmes should take into considenatthe influence that these risk
characteristics have on workers in order to créatter measures that will make construction

workplaces safer.

5.3.2 Individual Characteristics

Differing findings have been reported about theluefice of individual characteristics
(Alexopoulos, et al.; Phoya, n.d; Portell, et &014). This study however found that some
characteristics like education level and age weagrificant predictors of risk perception while
gender, professional category, duration of employtmever attended safety induction or training
course did not have any effect on construction exwkrisk perception. This is contrary to what
Portell et al. (2011) observed that individual etderistics “were not significant predictors of
perceived risk.” A possible reason could be bec#lusdarget populations of these studies were
different (health care workers for Portell et 2011). This study however concurs with Phoya
(n.d) that education level attained influence fgtception. Education was found to influence
WAH and MHL, but the direction of influence diffefeas a function of the hazard. Perhaps
workers understanding of the hazard characterigtiggoved thereby influencing the way the
workers perceived the risk posed by the hazardsic&iobn influenced perception of WAH
positively while it influenced MHL inversely. Attaing primary education decreased the score
of WAH risk perception by factor of 3.337 (at 95%),Cas compared to attaining tertiary
education. On the other hand illiteracy signifitamtcreased the score of MHL risk perception
by a factor of 5.305 (at 95% CI).
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This study also concurs with Phoya (n.d) that tmgividual characteristic age influence risk
perception. A significant decrease (by a factot.883) in workers’ perception of risk associated
with MHL was observed among young workers (ageda29) as compared to older workers.
Interestingly having age <20 and 50 to 59 did mgniicantly predict risk perception possibly
due to the insufficient number of subjects thabhgkd to these groups (6 =1.6% and 29 =7.8%

respectively).

According to findings by Portell et al. (2014) inetr study about risk characterization among
Spanish health care workers, professional categ@y a significant predictor for two risk
variables contrary to what has been revealed is #hudy. Professional category had no
significant effect on any of the three risk vargbWAH, MHL and HWP. Alexopolous, et al.,
(2009) proved that risk perception was influencgddmngth of experience among Greek bakery
workers. The “Greeks believed that risk managenved a personal responsibility and was
associated with length of work experience” (p.Oiffering results were noted in this study that
length of experience had no effect on perceptionrisik for all the variables among the

construction workers possibly because the belietiblvho is responsible for safety is different.

5.3.2 Safety Climate

This study has revealed that majority (54.69%) e tonstruction workers perceived their
construction site safety climate as poor followgddB% who perceived their sites as fair. These
findings echo what was reported by Chibwezo (2G4} Chiocha et al. (2011) that the OHS
standards in Malawi construction sites are poor @sd agree with Alkilani et al. (2013), Dias
(2009), Pekka (2011), and Wong et al. (2015) tmaustruction sites in Malawi and Africa at
large continue to be neglected with little or nfmefto improve the health and safety conditions
of the work sites. This situation is unpleasantsidering that the construction industry employs

a lot of people and is one of the major contribsitorthe country’s economy.

Findings similar to that reported by Alkilani et §003), Kheni et al. (2006) and Musonda &
Smallwood (2008) were also observed at the construsites. Contractor's commitment to
health and safety was pitiable as evidenced byrfaiio provide minimal OHS requirements like

PPE, onsite safety signs and on site safety trguniiinis may be because the contractors have
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poor attitude towards health and safety; they lae&ith and safety awareness or that they desire
to maximize profits at the expense of workers livedithout deliberate effort from the
contractors and other key players, to improve thiSQ@tate in Malawi, it is this research’s thesis
that construction industry will continue to silgnttlaim lives of workers through preventable

occupational accidents and diseases.

According to Bohm & Harris (2010), Inouye (2014dabhe Hassan et al. (2007), positive safety
climate influences risk perception positively, redsi employees risk taking behavior thereby
reducing workplace injury rates. Nevertheless, gtigdy revealed contradicting findings that
workers’ perception of safety climate did not imfhce the workers risk perception. The
regression analysis did not show a significant leftween the safety climate and the worker’s
risk perception. The possible reason for this cduddbecause most of the workers did not
undergo safety inductions and that their sitesddckinimal safety requirements such that no
idea or thought on safety (or risk) could be geteergust by observing the safety climate at the

sites.

5.4  Actions Related to Perceived Risky Situations

According to Rohrmann (n.d.) and Schmidt (2004haweours shown before, during and after an
incident are greatly influenced by risk percepti@wming by this statement, it would be expected
that workers could stop working, report to supergs and request for PPE or safety information
in the event that they or their colleagues aredaeih risky situation. Findings of this study are

not consistent with what Rohrmann (n.d.) and Schif#i04) said that behaviours are greatly
influenced by risk perception. The study howeverag with Bohm & Harris (2010) that the

relationship between risk perception and risk-tgkbehaviour is rather complicated. Risky
behaviors are not always as a result of misjudgrémisk. In some instances, willingness to
engage in risky behavior prevails. This is what wlserved in this study. Despite perceiving the
risk posed by their work as risky, majority (58%)amnstruction workers indicated that they
would not stop working to report to their supervigotimes of risky situations; 80% would not

ask for information regarding health and safetyrfrtieir supervisor; and 67% would not request
for personal protective equipment (PPE). The migjosf workers (82%) indicated that they

would manage to warn co-workers about health afetysaisks of the situation but continue
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working (63.27%) even with full knowledge of risassociated. As highlighted by Sjoberg et al.
(2004) construction workers in Malawi continue toriwwhile tolerating considerably more risk
at the expense of their health and safety. Thiddcbe because most of them are unskilled
workers, do not have the required qualificationsefethough they work as skilled workers) and
they are desperate for the job. This is a sorng diacause the construction sector in Malawi will
continue to cause ill health and claim lives of Warkers unless safety measures are deliberately

put it place to improve the safety climate and tyafehaviours of the workers.

5.5  Conclusion
This section presents some concluding remarks basetie findings of the study. The study
provides evidence that construction workers in Malare aware of the risk posed by the

construction work they are engaged in. They peecthie risk posed by their work as high.

Risk perception by Malawian construction workersnituenced by a number of factors. These
factors include qualitative risk characteristicskeli dreaded factor; avoidability and
controllability; expert knowledge; personal knowded and individual characteristics of age and
education level. Gender, professional categorygtlenf employment, safety training history and
safety climate did not show a significant link witie worker’s risk perception. However there
is need to explore these factors further usingediffit study designs. There were other factors
that were not included in this study, like peersgtee and optimism bias, that need to be
investigated.

The status of health and safety in many constrnctites in Malawi remains poor. Contractors
fail to comply with minimum requirements, accordit@ the Occupation Safety, Health and
Welfare Act of 1997 and NCIC’s code of ethics fantractors like provision of appropriate
personal protective equipment and induction trgnMonetheless, the workers continue to work
in hazardous environments despite being fully avedirthe risks involved; with little effort by
themselves, their employers (contractors) or othsponsible authorities to promote health and

safety.
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5.6  Recommendations

Health at work and healthy work environments areorgnthe most valuable assets of
individuals, communities and the country. The gyadif life of workers is a crucial prerequisite
for productivity and is of utmost importance for epall socio-economic development.
Stakeholders in construction such as clients, dtar#s (engineers or architects) workers, and
NCIC as a regulatory body need to start undertakkieg moral and legal obligation in order to
promote health and safety in construction sitesan€h or guesswork can never promote health
and safety at a workplace (Safe Work Australia, 1201t has been proved that although
perception of risk among construction workers ghhitheir work environment continues to be

poor. The following recommendations are theref@iadp proposed:

5.6.1 Recommendations for NCIC

Firstly, NCIC should enhance risk perception ansk rmanagement awareness and the
involvement of all players in the construction istty in order to improve OHS management in

construction worksites. NCIC as a regulatory bodgusd develop deliberate awareness and
training programs targeting key players like coctiva management and supervisors as well as

consultants such as engineers, architects, surseyor

Secondly, awareness and training sessions shocls fan topics such as understanding hazards
and risks associated with the construction industsk perception, its influencing factors and
risk management; and the link between risk peroapéind workers’ response towards risky

environments.

Thirdly, NCIC should strengthen the monitoring aintractors’ compliance with safety and
health obligations as stipulated in OSHWA and coflethics in order to improve safety culture
of the industry. This can be achieved by estabiphai fully fledged OHS monitoring section and

implementing strict corrective and disciplinaryians to non-complying contractors.

5.6.2 Recommendations for Contractors
Firstly contractors should incorporate OHS managgmeograms in the implementation of their

projects because it is their legal and moral olilbbga
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Secondly OHS management at construction worksftesld integrate the analysis of behaviors
and risk perception of the workers and other plkay€his will guide OHS officers and managers
to understand underlying factors leading to work&sk behavior and identification of better

health and safety interventions.
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Appendix 1a: Questionnaire

An Assessment of Risk Perception and Its Influencm Factors among

Construction Workers in Malawi

QUESLIONNAINE NO: ..o e e eaes

Respondent (ID) NO: ..o

Date of INterview: .......coooiiii i,
Date questionnaire checked: ...,
Construction Project Site code n0: ..........cviviiieiinennn,

Interviewer Code NO: oo s

Instructions
Before administering the questionnaire, explainhe respondent that the purpose of the
interview is to collect information on a numberisdues concerning health and safety in the
construction industry.
Inform the respondent that this is not a review hid/her performance but rather an
opportunity to honestly answer the questions. Hisdmswers will help to improve health
and safety services in construction.
Inform the respondent that this interview is anooysi and confidential. Answers to all
guestions are voluntary, and we will treat hisdweswers with strict confidence.
Ask the responded if he/she would you like to p#tte.
Ask each and every question of the respondent.

Check the most appropriate answer for each queatidmake comments where necessary.
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SECTION ONE: Individual Characteristics

Q . Tick v the
Question Answers
No appropriate box
1 How old are you?
Observe the Gender of respond
2 Male
Femalr
What is the highest level of educal you completed
No educatior
Primary Educatio
3 Secondary educati
Vocational educatic
University education
4 Which category is best to describe your currentleympent on this site (i.e. professiol
category)?
Casual Labour:
Skilled worker specify the typ
of trade
Supervisc
Manage
For how long have you been working in the constoncindustry (i.e. duration ¢
5 employment)?
Have you ever attended any of the following tragision health and safety issu
concerning this construction site?
Safety induction training ves
No
° Extensive H&S training lasting a Yes
day or more by contractor. No
Extensive H&S course at training Yes
school or previous job. No
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(For those that have ever attended safety inductiamimg) How long did the inductio

training last?

<15 minute

15 minutes to <30 minut

30 minutes to <1 ho

1 hour or more¢

(For those that have ever attended health and safaitying) when was the last time y«

attended any of these trainings?

<3 months ag

3 months to <6 months a

6 months to <1 year a

1 or more years a

How often are health and safety trainings conduatetis constructi

on sit

Monthly

Quarterh

Twice a yee

Once a ye:

Other, specif
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SECTION TWO: Risk Perception and Risk Characteristics
A. Working at height (risk of injury from falling froma height)

10. Personal knowledge

To what extent do you know the risk associated itk factor (to what extend do you know the

harm it can cause, the possibility of suffering tharm, etc.)?

1

2

3

4

5

7

Very Low

Low

Slightly low

Moderate

Slightly high

gh

Very High

11.Expert knowledge

To what extent would you say managers of healthsafety in your company know the risk

associated with this factor ‘working at height'?

1 2 3 4 5 6 7
Very Low Low Slightly low Moderate Slightly high gh Very High
12.Dread
When you consider the personal harm this factoldcoause, what is your level of fear?
1 2 3 4 5 6 7
Very Low Low Slightly low Moderate Slightly high gh Very High

13. Vulnerability

How do you evaluate the possibility of you suffgrpersonal harm (serious or not, now or later)

as a consequence of this factor?

1 2 3 4 5 6 7
Very Low Low Slightly low Moderate Slightly high gh Very High
14. Severity of consequences
In the event of a risk situation, the severityle harm this factor can cause you is:
1 2 3 4 5 6 7
Very mild Low Slightly mild Moderate Slightly senis High Very serious
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15. Avoidability
What is the possibility of you avoiding the occunte of a risk situation produced by this factor

‘working at height'?

1 2 3 4 5 6 7

Slightly low Moderate Slightly high gh Very High

Very Low Low

16. Controllability
If a risk situation arises, what is your level ohtrol to avoid or reduce personal harm that can

be caused by this factor?

1 2 3 4 5 6 7

Very Low Low Slightly low Moderate Slightly high gh Very High

17. Catastrophic potential
What is the possibility of this factor, ‘working lagight’ causing personal harm to a large

number of people at the same time?

1 2 3 4 5 6 7

Very Low Low Slightly low Moderate Slightly high gh Very High

18.Immediacy

In case of exposure, when would the most seversecpuences of this factor be suffered?

1 2 3 4 5 6 7
Immediately Quiet Somewhat Intermediate Somewhat| Quiet Late Very much
immediate | immediately Later later

58




19.Overall Perceived Risk

How would you assess the risk of a very seriouglaot or a very serious illnesssociated with
this factor'working at a heigh? Consider that a very serious accident or venpsgrillness is
one which involves an irreversible loss of healdleath, loss of functional capacity, chro
diseases that severely reduces life or itslity) either immediately or medium / long ter

Choose a number between zero and 10 that best segpse your assessme

0O 1 2 3 - 5 6 7 8 9 10
| | | l | l l ] l | |

Mo risk Moderate wery high
risk risk

B. Manual handling of loads (risk of chronic musculogtetal injuries;

20.Personal knowledge
To what extent do you know the risk asiated with this factor (to what extend do you knowe

harm it can cause, the possibility of sufferingtharm, etc.)

1 2 3 4 5 6 7

Very Low Low Slightly low Moderate Slightly high High Very High

21.Expert knowledge
To what extent would you say manag of health and safety in your company know the

associated with this factor ‘manual handling odg&

1 2 3 4 5 6 7
Very Low Low Slightly low Moderate Slightly high High Very High
22.Dread
When you consider the personal harm this factoldcoaus, what is your level of fear
1 2 3 4 5 6 7
Very Low Low Slightly low Moderate Slightly high High Very High
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23.Vulnerability
How do you evaluate the possibility of you suffgrpersonal harm (serious or not, now or later)

as a consequence of this factor?

1 2 3 4 5 6 7
Very Low Low Slightly low Moderate Slightly high gh Very High
Severity of consequences
In the event of a risk situation, the severityle harm this factor can cause you is:
1 2 3 4 5 6 7
Very mild Low Slightly mild Moderate Slightly senis High Very serious

24. Avoidability

What is the possibility of you avoiding the occunte of a risk situation produced by this factor

‘manual handling of loads’?

1

2

3

4

5

7

Very Low

Low

Slightly low

Moderate

Slightly high

gh

Very High

25. Controllability
If a risk situation arises, what is your level ohtrol to avoid or reduce personal harm that can

be caused by this factor?

1

2

3

4

5

7

Very Low

Low

Slightly low

Moderate

Slightly high

gh

Very High

26. Catastrophic potential
What is the possibility of this factor, ‘manual loéing’ causing personal harm to a large number

of people at the same time?

1

2

3

4

5

7

Very Low

Low

Slightly low

Moderate

Slightly high

gh

Very High
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27.lmmediacy

In case of exposure, when would the movere consequences of this factor be suffe

1 2 3 4 5 6 7
Immediately Quiet Somewha Intermediate Somewhat| Quiet Late Very much
immediate | immediatel Later later

28.Overall Perceived Risk

How would you assess the risk of a very seriouglaot or a vey serious illness associated w
this factor'manual handling of load? Consider that a very serious accident or veriose
illness is one which involves an irreversible lagshealth (death, loss of functional capac

chronic diseases that sevel reduces life or its quality) either immediately medium / lonc

term Choose a number between zero and 10 that bessegseyour assessme

0 1 2 3 = 5 6 7 8 9 10
l ] | | ] I | I I ] J

Mo risk wery high
risk risk

Moderate

C. Heavy workload or intense pressure to be more prae (risk of stres:

29.Personal knowledge
To what extat do you know the risk associated with this fagtorwhat extend do you know tl

harm it can cause, the possibility of sufferingtharm, etc.)

1 2 3 4 5 6 7

Very Low Low Slightly low Moderate Slightly high High Very High

30. Expert knowledge
To whatextent would you say managers of health and safetgur company know the ris

associated with this factor ‘heavy workload or mge pressure to be more productiv

1

2

3

4

5

6

7

Very Low

Low

Slightly low

Moderate

Slightly high

High

Very High
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31.Dread

When you consider the personal harm this factoldcoause, what is your level of fear?

1

2

3

4

5

6

7

Very Low

Low

Slightly low

Moderate

Slightly high

gh

Very High

32.Vulnerability

How do you evaluate the possibility of you suffgripersonal harm (serious or not, now or later)

as a consequence of this factor?

1 2 3 4 5 6 7
Very Low Low Slightly low Moderate Slightly high gh Very High
33. Severity of consequences
In the event of a risk situation, the severityle harm this factor can cause you is:
1 2 3 4 5 6 7
Very mild Low Slightly mild Moderate Slightly setis High Very serious

34. Avoidability

What is the possibility of you avoiding the occunte of a risk situation produced by this factor

‘heavy workload or intense pressure to be moreyrtvke’'?

1

2

3

4

5

7

Very Low

Low

Slightly low

Moderate

Slightly high

gh

Very High

35. Controllability

If a risk situation arises, what is your level ohtrol to avoid or reduce personal harm that can

be caused by this factor?

1 2 3 4 5 6 7

Very Low Low Slightly low Moderate Slightly high gh Very High

36. Catastrophic potential
What is the possibility of this factor, ‘heavy wwkd or intense pressure to be more productive’

causing personal harm to a large number of pedplesame time?

1

2

3

4

5

7

Very Low

Low

Slightly low

Moderate

Slightly high

gh

Very High
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37.Immediacy

In case of exposure, when would the most seversecpuences of this factor be suffer:

1

2

3 4 5 6 7
Immediately Quiet Somewha Intermediate Somewhat| Quiet Late Very much
immediate | immediatel Later later

38.Overall Perceived Risk

How would you assess the risk of a very seriouglaot or a very serious illness associated

this factor‘heavy workload or intense pressure to be more yotide? Consider that a ve

serious accident or very serious illness is onelwmvolves an irreversible loss of health (de

loss of functional capacity, chronic diseases #mterely reduces life or its quality) eitt

immediately or medium / long term. Choose a nunti@twen zero and 10 that best represe
your assessment.

0
l

3 4
I

5
|

6

7

8

9

10
|

Mo risk

Moderate
risk

wery high
risk
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SECTION THREE:

Indicate how much you agree or disagree with e&theofollowing statements about safety culturéhat

Safety Climate

construction site where you work. Circle the nuntdethe scale to answer the questions:

39.New employees quickly learn that they are expetdddllow good safety practices.

1

2

3

4

Strongly Disagree

Disagree

Agree

Strongly Agree

40. There are no significant compromises or short@ksrn when worker safety is at stake.

1

2

3

4

Strongly Disagree

Disagree

Agree

Strongly Agree

working conditions.

41.Where | work, employees and management work togéthensure the safest possible

1 2 3 4
Strongly Disagree Disagree Agree Strongly Agree
42.Employees are told when they do not follow goo@apractices.
1 2 3 4
Strongly Disagree Disagree Agree Strongly Agree
43. The safety of workers is a big priority with managmt where | work.
1 2 3 4
Strongly Disagree Disagree Agree Strongly Agree
44.] feel free to report safety violations where | Wor
1 2 3 4
Strongly Disagree Disagree Agree Strongly Agree
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SECTION FOUR: Action related to Risky Situations

45.1n general, what would be your immediate actiorgponse/reaction if you or co-workers

were exposed to a risky situation on the site?k fies or no to indicate your preferred

actions.
_ Tick ¢ the
Actions
appropriate box
) ) ) Yes
Stop working and report to my supervisor/safetyceff
No
Ask for information regarding health and safetyriroy Yes
supervisor/safety officer
No
Make to my supervisor suggestions for improvingltheand safety Yes
No
Request for personal protective equipment (PPE¢nvit's needed. Yes
No
Warn co-workers about health and safety risks efsituation. Yes
No
Continue working even with full knowledge of thek$ associated Yes
No
Any other, please explain

These are the questions | had. Thank you very rimugfour cooperation.
46.Do you have any remarks you wish to add?
Y S i NO . e

Once again thank you very much for your cooperation
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Appendix 1b: Observation Checklist

An Assessment of Risk Perception and Its Influencm Factors among

Construction Workers in Malawi

Observation ChecklistNo:

Interviewer:

Date: / /

Instructions
Before administering the checklist, explain to tespondent that the purpose of the study is
to collect information on a number of issues conitey health and safety in the construction
industry.
Inform the respondent that this is not a reviewhaf contractor’s performance but rather an
opportunity to help to improve health and safetyises.
Inform the respondent that this data collectiomn®nymous and confidential and we will
treat his/her answers with strict confidence.
Check the most appropriate answer for each queatidmmake comments or observations in

spaces provided.

66




SECTION ONE: GENERAL ISSUES

Indicate either: Y = Yes/Satisfactory; N = No/Unsasfactory N/A = Not Applicable

Check Y; Commen
N or N/A

1 Project Registration Certificate with OHS
departments available

2 Type of works

Building Constructio

Road Constructic

Bridge constructio

Demolition & Rehabilitatio

Maintenanc

Other (specify

Locatior

Number of worket

Availability of Safety Office

o O b W

Worker’'s Sfety Committee or Safel

Representative available

SECTION TWO: SAFETY TRAINING HISTORY

Check Y; | Commen
N or N/A

7 Induction training was done and records
available

8 Extensive health & safety trainings are done
records are available.

9 Indicate date of last Health & Safety Trair
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SECTION THREE:

SAFETY CLIMATE

Check Y; | Commen
N or N/A
10 Availability of safety information for workers e.
leaflets/posters
11 Safety warning signs posted in dangerous
12 Workers provided with minimum required P!
13 PPE appropriately worn / us
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APPENDIX 2: DATA ANALYSIS TABLES
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Appendix 2a: Paired Sample T-Test Results for Seyeof Consequences versus Dread Factor

Paired Differences
Std. 95% Confidence
Std. Error Interval of the Sig. (2-

Mean Deviation Mean Difference t df tailed)

Upper Lower

Pair 1: WAH Severity of

0.917 1.944 0.101 0.729 1.115 9.107 372 0
consequences - WAH Dread
Pair 2: MHL Severity of

0.718 2.072 0.107 0.508 0.929 6.696 372 0
consequences - MHL Dread
Pair 3: HWP Severity of

0.517 1.879 0.097 0.326 0.709 5.319 372 0

consequences - HWP Dread
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Appendix 2b: Paired Sample T-Test Results for OveRdrceived Risk

Paired Differences

st Std. 95% Confidence Sig.
Mean _ '_ Error Interval of the t df (2-
Deviation
Mean Difference tailed)

Upper Lower

Pair 1: WAH_Overall
perceived risk - MHL_Overall 0.7 2.532 0.131 0.442 0.957 5.338 372 0

perceived risk

Pair 2: WAH _ Overall
perceived risk - HWP _ 0.314 2.565 0.133 0.052 0575 2361 372 0.019

Overall perceived risk

Pair 3: HWP _ Overall
perceived risk - MHL _ 0.386 2.403 0.124 0.141 0.631 3.103 372 0.002

Overall perceived risk
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Appendix 2c: KMO and Bartlett's Test of SphericiBesults

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 733
Bartlett's Test of Sphericity Approx. Chi-Square 3904.363
df 435
Sig. .000
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Appendix2d: Scree Plot for Factor Extraction

Eigenvalue

1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Component Number
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Appendix 2e: Variance Explained by the Nine (9) Racs with Eigenvalue> 1

Rotation Sums of Squared Loadings

Component Total % of Variance Cumulative %
1 4.376 16.206 16.206
2 3.287 12.174 28.380
3 2.715 10.057 38.437
4 1.592 5.898 44.335
> 1.524 5.645 49.979
6 1.378 6.102 55.081
7 1.172 4.341 59.423
8 1.086 4.021 63.444
9 1.031 3.489 66.932

Extraction Method: Principal Component Analysis.
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Appendix 2f: Results of Test of Between-Subjects Efect

Source Dependent Variable Type llI df Mean F Sig.
Sum of Square
Squares
Corrected Working at height_Overall perceived risk 567.422 25 22.697 9.26 0.000
Model Manual handling of loads_Overall perceived 894.45° 25 35.77¢ 10.27 0.00¢
Heavy workload or intense pressure to be n  1064.91¢ 25 42.59° 19.44: 0.00¢
productive_Overall perceived risk
Intercept Working at height_Ovell perceived ris 632.84: 1 632.84.  258.19¢ 0.00¢
Manual handling of loads_Overall perceived 559.09¢ 1 559.09¢ 160.48! 0.00¢
Heavy workload or intense pressure to be n 652.43t 1 652.43t  297.79: 0.00¢
productive_Overall perceived risk
Factor 1 Working at height_Overall perceived r 95.35! 1 95.35: 38.90: 0.00¢
Manual handling of loads_Overall perceived 507.2 1 507.2 145,58 0.00¢
Heavy workload or intense pressure to be n 758.93¢ 1 758.93¢  346.40: 0.00¢

productive_Overall perceived risk
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Appendix 2f: Results of Test of Between-Subjects Efféctat.)

Source Dependent Variable Type Il df Mean F Sig.
Sum of Square
Squares
Factor 2 Working at height_Overall perceived risk 51.946 1 51.946 21.194 0.000
Manual handling of loads_(erall perceived ris 64.75¢ 1 64.75¢ 18.58¢ 0.00(¢
Heavy workload or intense pressure to be n 2.081 1 2.08: 0.95: 0.3t
productive_Overall perceived risk
Factor 3 Working at height_Overall perceived r 4.55¢ 1 4.55¢ 1.8¢ 0.17¢
Manual handling of lads_Overall perceived ri 0.09i 1 0.091 0.02¢ 0.86¢
Heavy workload or intense pressure to be n 17.7¢ 1 17.7¢ 8.11¢ 0.00¢
productive_Overall perceived risk
Factor 4 Working at height_Overall perceived r 167.22° 1 167.22° 68.22¢ 0.00(
Manual hanling of loads_Overall perceived ri 2.06¢ 1 2.06¢ 0.59¢ 0.441
Heavy workload or intense pressure to be n 46.40" 1 46.40° 21.18: 0.00(¢

productive_Overall perceived risk
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Appendix 2f: Results of Test of Between-Subjects Efgciont.)

Source Dependent Variable Type lll Sum df Mean F Sig.
of Squares Square

Age Groups Working at height_Overall perceived risk 29.142 5 5.828 2.378 0.39
Manual handling of loads_Overall percei\ 43.45¢ 5 8.69: 2.49¢ 0.031
risk
Heavy workload or intele pressure to be ma 7.49¢ 5 1.t 0.68¢ 0.63¢
productive_Overall perceived risk

Gender Working at height_Overall perceived r 4.40¢ 1 4.40¢ 1.79¢ 0.181
Manual handling of loads_Overall percei\ 9.65¢ 1 9.65¢ 2.77] 0.091
risk
Heavy workload or intese pressure to be mc 0.02: 1 0.02: 0.011 0.91¢
productive_Overall perceived risk

Education Working at height_Overall perceived r 54.81¢ 4 13.70¢ 5.591 0.00(

Level Manual handling of loads_Overall percei\ 39.65: 4 9.91: 2.84¢ 0.02¢
risk
Heavy wckload or intense pressure to be m 3.65¢ 4 0.91¢ 0.417 0.79¢

productive_Overall perceived risk

77



Appendix 2f: Results of Test of Between-Subjects Efgciont.)

Source Dependent Variable Type |l df Mean F Sig.
Sum of Square
Squares
Profession Working at height_Overall perceived ris 14.248 2 7.124 2.906 0.056
Category Manual handling of loads_Over: 9.67¢ 2 4.83¢ 1.38¢ 0.251
perceived risk
Heavy workload or intense pressure tc 3.88: 2 1.94: 0.88¢ 0.41:
more productive_Overall perceived risk
Duration of Working at height_Overall perceived r 11.42 3.801 1.55¢ 0.201
Employment Manual handling of loads_Over: 3.04¢ 1.01¢ 0.291 0.83:
perceived risk
Heavy workload or intense pressure tc 11.30¢ 3 3.76¢ 1.72 0.16:
more productive_Overall perceived risk
Safety Induction ~ Working at height_Overall perceived r 4.75% 1 4.75: 1.93¢ 0.16¢
Manual handling of loads_Over: 0.43i 1 0.43: 0.12¢ 0.72:
perceived risk
Heavy workload or intense pressure tc 3.13¢ 1 3.13¢ 1.43: 0.23:

more productive_Overall perceived risk
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Appendix 2f: Results of Test of Between-Subjects Efgciont.)

Source Dependent Variable Type Il df Mean F Sig.
Sum of Square
Squares
Training by Working at height_Overall perceived r 6.76: 1 6.76: 2.75¢ 0.09¢
Contractor Manual handling of loads_Over: 1.27: 1 1.27: 0.36¢ 0.54¢
perceived risk
Heavy workload or intense pressure tc 5.52¢ 1 5.52Z 2.521 0.11:
more productive_Overall perceived risk
Training at Working at height_Overall pceived risl 2.27: 1 2.27: 0.927 0.33¢
school or Manual handling of loads_Overi 1.84¢ 1 1.84¢ 0.5 0.461
previous job perceived risk
Heavy workload or intense pressure tc 2.25¢ 1 2.25¢ 1.0 0.311
more productive_Overall perceived risk
Safety Climate, Working at height_Overall perceived r 4.00¢ 3 1.33¢ 0.54¢ 0.65:
Overall Score  Manual handling of loads_Over: 10.67¢ 3 3.55¢ 1.021 0.38:

perceived risk
Heavy workload or intense pressure tc 6.8¢ 3 2.29i 1.04¢ 0.371

more productive_Overall perceived risk

a. R Squared = .400 (Adjusted R Squared = .357)
b. R Squared = .425 (Adjusted R Squared = .384)

c. R Squared = .583 (Adjusted R Squared = .553)
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Appendix 2g: Results of Regression Analysis of thedets of Factors and Other Variables

Heavy Workload or

Parameter Working at Height Manual Handling of Loads Intense Pressure
B 95% ClI B 95% ClI B 95% ClI
Upper  Lower Upper  Lower Upper Lower

Intercept 10.090 6.799 13.381 5.116 1.193 9.040 9.859 6.742.971
Factor 1 0.573 0.392 0.754 1.321 1.106 1.537 1.616 1.445 871.7
Factor 2 -0.436 -0.622 -0.250 -0.486 -0.708 -0.265 0.087 089. 0.263
Factor 3 0.123 -0.054 0.300 -0.018 -0.229 0.193 0.242 0.079.409
Factor 4 0.739 0.563 0.915 0.082 -0.128 0.292 -0.389 -0.556.223
Age Group

<20 1.836 -0.030 3.701 -1.518 -3.742 0.706 0.106 -1.658.869

20-29 0.527 -0.808 1.862 -1.933 -3.525  -0.341 0.210 A.051.472

30-39 0.216 -1.043 1.475 -2.188 -3.689 -0.687 0.191 9.991.382

40-49 -0.070 -1.317 1.176 -1.727 -3.213  -0.241 -0.254 433. 0.924

50-59 -0.591 -1.912 0.729 -1.183 -2.758 0.391 0.281 -0.961.530
Gender

Male 0.894 -0.417 2.205 -1.323 -2.886 0.240 0.068..175 1.304
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Appendix 2g: Results of Regression Analysis of théeefs of Factors and Other Variables (Cont.)

Heavy Workload or

Parameter Working at Height Manual Handling of Loads Intense Pressure
B 95% ClI B 95% ClI B 95% ClI
Upper  Lower Upper  Lower Upper Lower
Highest
Educational Level
No education -2.330 -5.119 0.459 5.305 1.980 8.631 -0.710 -3.341.927
Primary -3.337 -5.987 -0.687 4.901 1.742 8.060 -0.853 B.351.652
Secondary -3.422 -6.079 -0.764 5.161 1.993 8.329 -0.804 8.311.709
Vocational -4.222 -6.844 -1.600 5.025 1.900 8.151 -1.100 $8.571.379
Profession
Casual Labourer 0.359 -0.497 1.214 0.189 -0.831 1.209 0480 -0.329.289
Skilled Worker 0.685 -0.005 1.375 -0.255 -1.078 0.567 0.201 -0.450.853
Duration of
Employment
<1 year -0.756 -1.669 0.157 0.371 -0.717 1.460 0.309 -0.55b.172
1-5 years -0.612 -1.216 -0.008 0.332 -0.388 1.052 -0.145 168.7 0.426
6-10 years -0.481 -1.018 0.056 0.226 -0.414 0.866 -0.415 ®.920.093
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Appendix 2g: Results of Regression Analysis of thedets of Factors and Other Variables (cont.)

Heavy Workload or

Parameter Working at Height Manual Handling of Loads Intense Pressure
B 95% ClI B 95% ClI B 95% ClI
Upper Lower Upper Lower Upper Lower
Ever Attended
Safety Course
Yes 0.518 -0.213 1.249 0.157 -0.715 1.029 0.421 -0.271.112

Safety Training by
Contractor

Yes -0.459 -1.002 0.084 -0.199 -0.847 0.449 -0.415 2®.9 0.099
Training at School
or previous Job

Yes 0.239 -0.250 0.728 0.216 -0.367 0.799 0.239 -0.22a.701
Safety Climate,

Overall Score

Very poor 1.302 -0.781 3.385 2.015 -0.468 4498 -0.027 -1.996.942
Poor 0.814 -0.905 2.533 0.995 -1.054 3.044 -0.880 -2.506.745
Fair 0.868 -0.842 2.578 1.112 -0.927 3.151 -0.935 -2.550.682
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