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ABSTRACT
Musculoskeletal disorders are the most cause of injuries and disabilities among
construction industries around the globe. The purpose of this study was to
investigating risk factors of musculoskeletal disorders (MSDs) among building
construction workers in Windhoek. This will help companies to develop ergonomic
analysis tools to prevent pain and injuries among workers. The study was conducted
through

assessments,

whereby a researcher

assesses

participants

through

questionnaires. This was an observational epidemiological study, whereby the
researcher used a cross-sectional analytic study design. The study population of this
study was 1836 workers who were working for 125 construction companies
registered to operate in Windhoek and were operational during data collection. The
sample size of the study was 408, calculated using Epi Info™ version 7 statistic
software.

Data were analysis using Statistical Package for Social Sciences (SPSS) version 25
and Microsoft excel. The statistical significance analysis was carried using a Chisquare test set at Alpha level of 0.05. The Prevalence Ratio (PR) was also determined
on the 95% confidence interval (CI). Furthermore, conclusions and recommendations
based on the findings were made. The study findings indicated the high prevalence of
MSDs among building workers, which stand at 91%. The high prevalence shows that
there are no measures in place and urgent interventions are required. The 91% MSDs
prevalence found among building workers, 56% were female and 44% were male.
Building construction workers in Windhoek were found to be more exposed to
MSDs risk factors such as extreme temperature (chi-square=1.7265, P-value=0.0000
and

PR=1.72;

95%CI=1.4442,

2.0639),

vibration

(chi-square=5.1538,

P-

value=0.00007 and PR=2.01; 95%CI=1.6220, 2.4945) as per the statistical analysis.
It was concluded that MSDs prevalence among building workers in Windhoek is
high than MSDs prevalence of other countries, base on the literature findings. As a
result, it was recommended that the construction companies should implements
ergonomic measures which can prevent pain and injuries among workers.
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CHAPTER 1: INTRODUCTION
1.1 Orientation of the study
Ergonomic hazards are known to be the leading cause of disability in building
construction industries around the world(1). The international community has
established policies and guidelines as the weapons of fighting musculoskeletal
disorders in the construction industry and other sectors. Ergonomists define the term
ergonomic as “an applied science that co-ordinates the design of devices, systems
and physical working conditions with the capacities and requirements of the
workers”(2). Improper work design which is known as poor ergonomic design,
expose workers to soft tissue injuries called

musculoskeletal

disorders.

Musculoskeletal disorders (MSDs) are soft tissue (muscles, ligament, tendons)
injuries caused by exposure to ergonomic risk factors(3). There are several common
ergonomic risk factors that predispose building construction workers to MSDs,
which include the following: awkward posture when plastering or performing other
building task, using force when puling or pushing objects, repetitive motion when
laying bricks, exposure to vibration for long hours especially when drilling or using
jackhammers, cold temperature(during winter) or hot temperature(in summer),
working on an uneven or mud surface, contact stress when working with forearm or
wrist against the edge of objects or a work counter, and static loading when working
on the same posture for a prolonged time(2).
Literature indicated that over 38% MSDs prevalence has been recorded annually
among building construction workers in Europe (4). United State of America
recorded 49% MSDs prevalence during the period of two years(2011 to 2012)(5).
Africa recorded the highest number of MSDs prevalence of 76 per 100 000 building
construction workers annually(6). In Sub-Saharan Africa the prevalence of MSD
1

stand at 21 per 100,000 building construction workers and the disability rate at 16 per
100 000 worker. As a result, over 54 millions work-related musculoskeletal injuries
occur and 42 millions permanent disabilities are recorded annually, which lead to at
least three or more days’ absence from work(7). Poor designs of construction
workstations, equipment and the entire construction sites contribute 5% accidents
and 0.8% fatalities due to fatigue and lack of concentrations among workers(8).
Namibia recorded 36 per 1000 MSDs prevalence over the total population from
2008 to 2011(9). However, due to questionable data on MSDs prevalence in the
Namibian on specific worker profession or category, academic research evidences
are on high demand. These might trigger further research to determine specific data
of each profession or work category at risk of musculoskeletal disorders in the
country, for instance building construction workers.
The building construction industry is the largest employment sectors, creating over a
billion employments worldwide(10). Building construction workers are categorised
in different trades (plasters, concrete mixer, labourers, electrician, riggers and
plumbers) which means that they perform different task and risk exposures vary. As
a result different activities have different ergonomic risk factors as well as different
effect (MSDs injuries or disability)(11).
Building construction workers are exposed to 5 categories of hazards (chemical,
biological, physical, psychological and ergonomic) at sites, which make them prone
to ill health conditions. These may include chemicals from paints, noise from
equipment and construction vehicles, dust from cement and construction vehicles,
awkward posture, heavy lifting of objects, working long hours without sufficient
breaks and working on uneven platforms(12). Moreover, exposures to such hazards
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lead to musculoskeletal disorders, diseases and accidents or even death. Namibia
recorded 38 major accidents and 18 fatalities for the past five years(from 2012 to
2017) as result of occupational hazards(13). Furthermore, ergonomic hazards at
building construction sites pose a significant health risk to workers which lead to
falling from high construction building as a result of muscles fatigue (MSDs).
Namibia boasts of big construction companies and small medium enterprises which
undertake a range of complex and simple construction projects. The researcher
managed to select four building construction companies which where operational
during the undertaking of the research project. The company where selected using a
cluster sampling. The four selected building construction companies were Namib
construction (Pty) Ltd, Madigaga Investment Close Corporation, Ompeke
Construction Company and Xui-li Construction Company.

Namib Construction

Company is one of the biggest construction companies in Namibia, which has been
operating before the country gain its independence in 1990. The company employs
over 1000 employees, which include bricklayers, engineers, administrators,
electrician, carpenters, steel workers, riggers, crane operators, etc. However, not all
1000 employees where working at a construction site which was selected for the
research project. Namib Construction Company has been appointed to upgrade and
extend one of the biggest shopping mall in Windhoek (Wernhill Park mall), located
in the heart of the capital city (Windhoek). The project started in November 2017 and
expected to run until February 2019.
Madigaga Investment Close Corporation a Namibian born company was also
selected as the study subject. The company was founded in 2005 and has been
operational to date. Madigaga Construction Company a Small scale Medium
Enterprise (SME) company which employs 56 employees. The company was
3

contracted to construct a warehouse at Lafraze industrial park. The third company
was Xui-li Construction Company which is a Chinese born Construction Company
which was building an office complex at Kleine Kuppe near Grove Mall. The
company has been operating in Namibia since February 2014 and employed 345
workers. Ompeke Construction Company an SME which undertakes house building
projects at the vicinity of Katutura, with 123 employees. Ompeke is the Namibian
born company which started its operation in 2015 and it was established in 2011.
The study investigated the association between MSDs and risk factors among
building construction workers, working for companies which were operational
during data collection and which are registered with City of Windhoek(14).
1.2 Problem statement
Musculoskeletal injuries continue to be a major leading cause of disabilities and loss
of working time in building construction industries around the world with prevalence
rates ranging from 15% to 69%(15). Literature show that 95% of ergonomic risk
factors lead to the development of MSDs which become a major occupational
problem among many professions, of which building construction workers are most
vulnerable(11). Musculoskeletal disorders among building construction workers
develop due to long term exposure to the following common physical risk factors:
repetitive work, awkward posture, working long hours without sufficient breaks and
static force(12). This will result in to musculoskeletal injuries in different body
region (head, neck, shoulder, upper back, lower back, arms, knees and feet).
In Namibia MSDs prevalence of around 36% of the total population was recorded for
the past three years(2015 to 2017) and the data was obtained from a hospital based
survey(9). The information obtained from the report did not specify worker
categories but rather the MSDs prevalence of all patients who visited the hospital
4

with such condition in the whole country. This makes generalization difficult. The
information does not include individuals of the same work sector and those who did
not visit the hospital. As result, shortage of ergonomic studies still remains a
challenge in Namibia.
There is an existing need for such studies to determine the association of ergonomic
risk factors and the development of MSDs among each profession in the country, in
order to develop prevention measures specific for each risk factors pertaining to that
profession. The Namibian Employer Federation states that, it is always difficult to
establish the list of ergonomic risk factors and MSDs prevalence among building
construction workers and other industries in Namibia due to a lack of empirical
research(17).

Moreover, the International Labour Organization has ranked the

building construction industries number two (health sector number one) in terms of
high ergonomic hazards and high MSDs prevalence in the world(18).

1.3 Goal
The goal was to investigate common risk factors of musculoskeletal disorders among
building construction workers in Windhoek.
1.4 Research objectives:
a) To estimate the prevalence of MSDs among building construction workers in
Windhoek.
b) To determine the risk factors of MSDs among building construction workers.

5

1.5 Hypothesis of the study
Alternative: the prevalence of MSDs among building construction workers is
different from the general public. Null: the prevalence of MSDs (pain and injury)
among building construction workers is not different from the general public.
Alternative hypothesis: there is an association between ergonomic risk factors and
the development of musculoskeletal disorders among building construction workers
(exposure to ergonomic risk factors lead to the development of MSDs). Null
hypothesis: there is no association between ergonomic risk factors and the
development of musculoskeletal disorders (exposure to ergonomic risk factors
among building workers does not lead to the development of MSDs).
1.6 Significance of the study
The study has unearthed common risk factors of MSDs among building construction
workers in a Namibian context. In the same vein, statistics has also made available
(which was not available in a Namibian context) on common risk factors and
musculoskeletal disorders among building construction workers. The study is a
source of information to law makers and occupational health and safety agency in the
country, to amend outdated occupational health and safety policies and guideline.
The study will serve as a reference to other academic researchers who will be doing
similar studies in future. Studies of this nature provide vital information to the
Ministry of Labour, Industrial Relation and Employment Creation (MLIREC) to
draft inspection checklists and guidelines on ergonomic and musculoskeletal
disorders and other occupational related threads among building construction
workers of specific trade or other sectors in the country. However the study will also
serve as a research catalogue for both University of Namibia (UNAM) and the
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Ministry of Health and Social Services (MoHSS) for future references and thus add
to the growing body of knowledge.
1.7 Limitations of the study
The major limitation of this study was the refusal of disclosing useful information by
the companies. Useful information includes the employee’s medical record, which
can help identify the musculoskeletal injuries among workers. The government
economic downturn also affects the study as most of experienced workers were
mostly retrenched. Experience workers who worked in the same company or industry
for a long period of time provide vital information on musculoskeletal injuries, due
to long time exposure to ergonomic risk factors. Language barrier also played a
critical role as most supervisors were foreign nationals (Chinese) and they do not
understand English.
1.8 Delimitation of the study
The study was only limited to building construction workers who were working for
companies that were operating and registered with City of Windhoek. The study did
not focused on road and any other construction projects, but specific to building
construction only. Moreover, the selected companies had ongoing construction
projects at the time.
1.9 Definitions of concepts
Ergonomic; Is the study of fitting workers in the working environment to do
construction work more effectively and comfortably, by means of adjusting scaffold
base on workers height, providing smooth standing platform for builders as well as
providing hand tools that required no force to operate(68).

7

Musculoskeletal disorders; These are injuries and disorders that affect the human
body function which includes the bones, tendons ligament, nerves and blood vessels.
Musculoskeletal disorders are caused by exposure to ergonomic hazards (69).
Ergonomic hazards; These are physical factors within the construction sites or any
environment that harm the musculoskeletal system of workers. The hazards include
the following; awkward posture, repetitive movement when performing task, manual
handling of materials or objects, working above shoulder height, working with
vibrating equipment and working on uncomfortable workstation(70).
Building construction workers; this are trades individuals (bricklayers, carpenters,
electrician, steel workers, crane operators), labourers or professions (civil engineers,
structure engineers, quantity surveyors, architectures) employed to work on physical
construction of the building(6).
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CHAPTER 2: LITERATURE REVIEW
2.1 Introduction
Musculoskeletal disorders are a major concern in construction sectors around the
world, by which studies indicated that billions of dollars are being spent on workers
compensation every year(19). Health and Safety Organisations around the globe
indicated that musculoskeletal disorders (MSDs) in construction industries result
from construction activities such as bending the back when welding, repetitive
motion when laying brick, twisting the back and standing at an awkward posture
when plastering, whole body vibration when digging with a jackhammer, and
applying too much force on the body when lifting of materials conducted in a poor
ergonomic design environment(20). Several publications have indicated that
musculoskeletal disorders are caused by exposure to ergonomic risk factors such as;
working at an awkward posture for eight hours daily, pushing and pulling heavy
objects, lifting of heavy materials, repetitive motions, working long hours with
insufficient breaks, vibration and working at extremes temperature(21,22,23).
Despite numerous studies conducted around the world, ergonomic factors still pose a
risk to building construction workers in most developing countries. This chapter will
provide a review of the ergonomic risk factors and MSDs among building
construction workers around the World. It will focus more on the contribution other
studies made/ contributed toward the following; the prevalence of MSDs injuries
among construction workers and the association between ergonomic risk factors and
the development MSD among building construction workers. Literature review will
also provide views and arguments from different researchers on common ergonomic
risk factors that contribute to MSDs, done elsewhere in the world.
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2.2 Prevalence of MSDs among building construction workers
Musculoskeletal disorders are very difficult to diagnose and pain is very hard to
quantify and measure. As a result there are little studies on the prevalence of MSDs.
Studies have shown that musculoskeletal injuries are one of the prevailing
occupational health problems in the world(21). Musculoskeletal disorders have a
potential to decrease worker overall abilities to perform tasks. The study done in the
Netherland on the prevalence of MSDs among construction workers, indicated that
67% of construction workers complained of back, knee and shoulder pain every day
when they knock off(21). These lead to absenteeism and loss of work time as
workers would visit the hospital more often. Similar research has indicated that
MSDs are particularly prevalent in certain construction trades such as bricklayers,
plasterers and joiners, among others(22). The study further stated that MSDs pain
differs from trade to trade depend on the type of work they do and the nature of work
they perform(22). A comparative study conducted in Taiwan, comparing male and
females in a nationwide survey among construction workers indicated that female are
more prone to injuries than male (39.5% vs 35.2%) working/ performing the same
task(22). However, other studies indicate that the levels of injuries are the same
regardless of gender (male or female). This was reflected in a cross-sectional study
which was done in Saudi Arabia among 165 construction workers (CWs), of which
80 (48.5%) were reported to have musculoskeletal pain on upper body region(23).
The study done in Iran among 8004 building construction workers (BCWs) from 20
different construction companies, indicated that 86.9% experience pain and injuries
indifferent body region(24). As a result the Occupational Health Administration
(OHA) considers ergonomics as a major occupational hazard in Iran. In a similar
study conducted in Nigeria among 1500 workers, indicated a greater MSDs
10

prevalence compared to Iran. The majority (91%) of building construction worker
injuries were related to different body regions (lower and upper body regions) (25).
However, several studies show the high prevalence of MSDs among building
construction workers, range from 40% to 65% respectively. A follow-up study done
in South Africa conducted on retired building construction workers, reported a 40%
prevalence of MSDs(26). As a result, the higher numbers were recorded among the
bricklayers, carpet layers and flooring who mostly operate on kneeling and squatting
positions. This indicates that MSDs injuries/ pain develop overtime and require
powerful interventions. Namibian information of 36% prevalence over the entire
population is not comparable to other studies done on construction companies. As a
result, this prompts the need for further scrutiny in order to determine the prevalence
of MSDs among building construction workers in the country.
2.3 Factors that contribute to the development of MSDs among
Construction Workers

There are a number of ergonomic risk factors (awkward posture, static load, pushing
and pulling objects) in construction industries that lead to the development of MSDs.
In China on the study done among building construction workers, shows that factors
contributing to MSDs include manual handling, work repetitiveness, extreme
temperature, static load, psychosocial demands and job dissatisfaction(15). The study
further stated that injuries such as neck, shoulder or upper back MSDs are caused by
personal physical unfitness. Sweden’s Occupational Health and Safety Forum
(OHSF) indicate that MSDs among building construction workers are as a result of
work environmental setup, worker physical fitness, work-related factors (awkward
posture, lifting of heavy load, pushing and pulling), and psychosocial work

11

environment factors(27). The study further indicated that workers who work in
construction industry for the rest of their life, die early at the age of 65 years. As a
result, exhaustion of muscles and tendons lead to paralysis of body tissues and
organs as well as narrowing of blood vessels leading to fatality (before their 65th
birthday). In the same vein statistical test was carried out on personal factors(age,
weight and gender)) to determine the most significant causes of MSDs, and it was
found to be significant with P-value less than 0.05(28). On a contrary, in Sweden the
development of MSDs among building workers was due to work- related risk factors
(repetitive motion and awkward posture) with P-value range from 0.0215 to
0.0354(27).

Most African countries are under developed, which means more constructions
projects are taking place. As a result, the World Health Organization(WHO) ranks
Africa second from Asia, as continent with higher occupational hazards(31). Africa
has been significance associated with MSDs risk factors which include; lack of
awareness as a result of low education, working long hour without recommended
breaks as result of job insecurity, working on awkward posture and manual handling
of materials with no appropriate safety equipment(8,9,20,31). This is proven by
available data from studies conducted in numerous African countries which shows
that all risk factors were statistical significant with their P-value less than the Alpha
level of 0.05(20,32).
A comparison study of India and South Africa on ergonomic risk factors (ERF),
indicated that Asia have more risk factors compared to Africa(30). The study done in
Ghana shows that the major ERF are due to a lack of qualified engineers, lack of
Occupational Health and Safety Officers, as well as lack of documentations (risk
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assessment, hazards guideline) in place(31). They further stated that beside major
risk factors there are still other common risk factors which lead to the development
of MSDs such as: applying too much force when working any job for some period of
time, repetition of work, awkward postures, static postures, Quick motions,
compression or contact stress, vibration and extreme temperature(31).
In South Africa it was observed that construction workers are at risk of twisting and
straining their backs as result of bad posture during work time. This is typically the
result of: bulky manual handling of materials and equipment; carriage of heavy load;
prolonged sitting especially crane operators; kneeling and squatting; and working on
slippery and uneven surfaces(32). Namibia and South Africa are in many ways codependent (currency, commodities and some South African construction companies
are operating in Namibia), however ERF associated with South Africa’s construction
industry might not be comparable to Namibia. As a result, some studies argue that
risk factors varies from countries to countries depend on laws and regulation of such
country(20,33).
Several studies have shown that there are four main categories of common risk
factors that may contribute to MSDs in building construction industries: physical
work-related factors; organisational or psychosocial work-related factors; individual
or personal factors and factors relating to social content(31,34).

2.3.1 Work-related factors

Studies have highlighted that work-related factors comprises of the method of
executing activities, ways of handling equipment and materials, as well as the
physical environment that put pressure/stress on muscles, tendons, spinal discs and
nerves(35). A study done in Saudi Arabia indicated that the most work-related
13

ergonomic risk factors that lead to MSDs are: repetition of work, using too much
force when working, exposed to vibration for prolong period of time, awkward
postures or long-term static postures, contact stress, extreme temperatures and static
load(20). The following sub-sections will review each factors in detail.
a) Repetitive work
The study done in Iran described repetition of work as the workers performance of
the same task or activities over and over for long hours without sufficient breaks(36).
They further stated that repetition of work is the major MSDs risk factors which lead
to 14% of permanent disabilities among building worker every year around world.
However, repetitive motions result in to pain and fatigue of muscles, ligaments and
tendons with 65% prevalence(37). In the same vein literature also indicated that
repetition involves performing tasks or activities by using only one type of muscle
over and over with little chance of resting or recovering(24). As a result, building
construction workers are more at risk of musculoskeletal pain or injuries as most of
their activities require repetition of work.
Several publications indicated that most construction workers performed repetitive
tasks due to under staffing and lack of sufficient breaks(36,37). In Greece repetitive
work was found to be significant among other risk factors with P-value= 0.0124,
PR=2.4; 95% CI 2.5-3.6(45). Repetitive motion causes more accidents at
construction sites around the world, such as falling accidents, as result of muscle
fatigue(38). In developing nations bricklayers are paid according to the number of
bricks they laid, which result in to workers working during break hours to meet their
daily wage target(34,35). Medical studies have argued that symptoms of repetitive
work among building construction workers do not only affect the tendons and
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muscles group involved in repetitive motions, but also affect muscles elsewhere in
the body(39). In Africa construction workers of different trades still suffer from
repetitive injuries due to under staffing, job pressures and lack of un-enforce
policies(39).
b) Force
Force is defined as the ability to do work(45). Ergonomists define it as the physical
effort workers apply to accomplish a specific movement when performing certain
activities(40). Other literature define force as the amount of physical effort required
to perform a task (such as lifting) or to maintain control of equipment or tools(37).
However, applying too much force on objects can put pressure on muscles and
tendons normal performance which lead to musculoskeletal disorders.
Studies have shown that, in construction companies where there are no ergonomic
measures in place, workers exert too much force from gripping, lifting, pushing or
pulling materials and equipments with high prevalence ratio (PR=2.3; 95% CI 1.25.2) (34). They further state that too much force exerted by the body is the main
ergonomic risk factor as per statistical test done, which shows the association. The
study done in India shows that building construction workers overstrained their
muscles and tendons when lifting and pulling objects, cutting metals as well as
digging trenches(30). Excessive force causes muscles to work more than the normal
performing rate, which stresses joints and tendons. Force exertion among building
workers result in to internal body tissues damage such as muscles tension from grasp
and stress to the vertebrae column(41). Construction workers typically suffer from
shoulder, neck, hand and low back injuries as result of too much force exertion on
site.
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c) Manual handling
Most of construction work activities’ require more manual handling of materials and
equipment. Construction activities which required manual handling include the
following; pushing and pulling wheelbarrows (full of concrete, sand or bricks),
carrying (steels, boards and bricks when building) and carrying heavy loads(42).
Manual handling was found to have not to have impact on MSDs development
(PR=2.5; 95% CI= 0.6 - 4.2) in India(38). Building construction workers (BCWs)
such as labourers do manual handling more often, which can be repetitive and done
on an awkward posture. Studies have highlighted that accumulation of heavy manual
handling can lead to the development of MSDs(PR=1.9; 95% CI= 2.3 – 2.9), as a
result of bending trunk forward affecting the circulatory system, and putting
pressures on ligament, tendons and muscles(41). However, bending and twisting at
the same time, can pose high risks of MSDs in the lumbar region(42).
d) Vibration
Studies have shown that building construction workers are exposed to vibration
onsite when using vibrating equipment and machineries(32). Publications have
shown that vibrations occur when an object oscillates or rapidly moves back and
forth about its stationary point, which can be compared to a swinging
pendulum(32,33). In Italy exposure to vibrating machineries result in to 65%
prevalence among building workers(33). Vibrations in building construction
industries come as result of floor levelling, cutting, grinding, using jack harmers, and
concrete smoothness. Vibration can cause damage to body organs, which lead to
nerve injuries and blood vessels causing internal bleeding(43). Construction workers
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are exposed to different kinds of vibration such as hand-arm and whole-body
vibration.
Various publications have described Hand-Arm Vibration (HAV) as a condition
caused by regular exposure to vibrating tools, or working with material in contact
with grinding or cutting operations(33). As a result, hand-arm vibration affects 99%
of construction workers working with vibration tools in Iran(24). This can cause
damage to joints, muscles, blood circulation and nerves in the hand and arms.
Prolonged exposure to vibration especially in winter time can cause permanent loss
of feeling, numbness, tingling in the hand causing permanent disability(43).
e) Awkward Posture
Awkward posture, as described in literature, is the position which deviates the body
from neutral position when workers performing work at construction site(42).
Similarly, awkward postures or unsupported positions, stretch the body physical
limits which compress nerves and irritate tendons(42). Studies highlighted that
awkward posture cause muscles, tendons, and ligaments to work harder and are
therefore stressed into an unnatural posture. As a result, awkward posture occurs
when any joint of the body bends or twists excessively, outside a comfortable range
of motion. The MSDs prevalence (PR=2.1; 95% CI=1.2 – 2.6) was reported among
building construction in India, due to awkward posture(11). In construction
industries, workers normally perform their activities on an awkward posture and this
depends on the design of the building. A study done in South Africa indicates that,
bricklayers stand on scaffolding for the entire of their shift, while the plaster bend
and twist when they perform their activities in modern high-rise buildings(47).
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However literature around the world highlighted a number of activities that lead to
awkward posture in building construction industries(21) which include the following:
a) Leaning sideways on a wall or scaffold, especially when putting cladding,
inserting aluminium glasses, plastering as well as painting;
b) Bending down especially when laying bricks, tiling at a low level (awkward back
posture);
c)

Working above the shoulder height exposes workers to awkward shoulder

posture;
d) Construction workers also bend their wrist when moving objects (awkward wrist
posture).

f) Contact Stress
Literature defines contact stress as injuries caused by hard, sharp objects, equipment
or instruments when working(44). They further indicated that contact stress occur
when workers work with their forearms or wrists against the edge of hard wooden
surface pieces or work counter and metal scaffold. In the study done in Nigeria
shows that (PR=3.6; 95% CI= 2.7 – 4.5) of ergonomic injuries among building
construction workers come from contact stress(45). In construction industries contact
stress are as result of kneeling and leaning toward scaffold and other sharp object for
support(44). Kneeling and leaning toward hard or sharp objects can put pressures on
the muscles and tendons, leading to injuries. Most construction workers use body
parts to align objects and materials, for example using a hand as a hammer. The
nerve can easily get injured and the blood vessels can be compress by the pressure
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exerted from an object. Further examples of activities at construction sites that can
result in contact stress include the following: using hands to align bricks, laying and
joining steel for concrete floor and flooring(44).
g) Extreme temperature
Study have shown that extreme temperatures (extreme cold or hot) weaken body
muscles and tendons and construction workers can be exposed to both temperatures
during winter and summer time(41). This hold true for Namibia where night and day
temperature vary significantly. In 2013 the United State of America 13% (95%
CI=1.5 - 6.0)of construction workers in Lass Vergas Nevada suffer from heat stroke
during summer and shivering during winter(44). In a similar study done in
Mozambique, which shows that 16% (95% CI=2.6 - 3.5) MSDs prevalence of heat
stroke among building construction workers, due to high expose to Ultraviolet (UV)
ray on day temperature(45). Research has also shows that metal objects absorb the
ambient temperature and transfer it to a human body through conduction(46). As a
result in winter construction workers suffer from shivering, extremity pain, dilated
pupils, and ventricular fibrillation. While in summer they suffer from heat stroke a
life threatening condition as per medical research(47). Building construction workers
around the world are at risk of serious conditions associated with excessive heat such
as heat exhaustion and heat cramps, which result into dehydration, loss of
physical/mental work capacity(44). However, literature further argued that in some
countries there are no cold or extreme hot temperatures, as a result construction
workers are only exposed to a certain temperature constants(hot or cold) (41).
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h) Static Loading
Static loading refer to the performance of tasks or activities at un-neutral
position(53). This condition is a combination of force, posture, and duration.
Construction workers around the world endures long hours at an un-neutral position,
which expose them to static load(26). In South Africa, crane operators are the most
affected by static load(PR=2.5; 95%CI=1.4 - 3.7) as they stay up on their duty station
for the duration of their shift(53). As a result, the operating rooms for the crane
operators are confined and elevated up in the sky, which forces the operator to sit in
the same position for long hours. Several publications indicated that all work at
construction sites are done by standing workers, which lead to 45% exposure to static
load(42).

2.3.2 Organisational and psychosocial factors

Literature have shown that organisational and psychosocial factors are also
contributing factors to musculoskeletal injuries among building construction
workers(48). As a result, the daily exposure to physical risk factors and insufficient
rest lead to MSDs(30). This can result in mental and physical strain which can lead
to additional physical strain and muscular tension. The study done in Algeria on
mental strain among building construction workers, shows that mental strain can be
amplified by high work demand and overload, high pressure from the project owner
to finish the job on time and the inability of workers to work independently(PR= 0.3;
95% CI= 0.9 - 2.0)(49). Some literature indicated that performing activities with little
or no control and no support from colleagues or supervisors contribute to high level
of stress(30).
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2.3.3 Individual factors

Musculoskeletal disorders in the construction industry cannot only be as a result of
engineering factors; individual factors also play a vital role. Every individual in the
building construction industry differ in their vulnerability to musculoskeletal
disorder. Several studies have indicated that MSDs injuries have different effects on
an individual and depend on their body strength, type of exercises they engage in and
exposure time to the specific factors(41). In the study done in India in 2010, ((PR=2,
95%CI= 2.1 - 4.8) of MSDs injuries among building construction workers were due
to individual factors(32). Studies have highlighted that the construction industry in
developed nations have ergonomic measures in place, but most workers still suffer
from MSDs injuries as a result of individual factors(41). These come as result of
individual factors, which affect workers or occur outside the working environment.
Moreover, individual factors which lead to MSDs injuries among building
construction workers include the following: medical conditions, age, body weight
(obesity), sex (male/female) and acute trauma(41). Developing nations especially in
Africa and Asia have reported a high number of MSDs injuries due individual
factors(34). Moreover, the main driving force is poverty which force people to work
even they are suffering from several medical conditions or either too old to work(42).

2.3.4 Factors relating to social context

Studies have shown that construction workers engage in other activities at home
during their leisure time, which can contribute to MSDs(8). Men normally socialize
with friends by participating in different sport activities, attending gyms and
engaging in agricultural activities. In a study done in Nigeria in 2013, 13%(95%CI=
0.2 - 0.7) MSDs injuries are caused by social factors(45). Domestic activities such as
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housekeeping and engaging in other household business can also result in the
developing of MSDs out of work environment(46).
2.4 Summary

Work-related musculoskeletal disorders are the most prevalent type of disorder
among construction workers that results in permanent disabilities around the world.
Literature indicates that ergonomic risk factors are not only caused by poor
engineering design of work stations, but also caused by behaviour of both employees
and employers toward performing activities(46). Workers normally take shortcuts at
construction sites due to work overload, and with the intention of finishing the task
within a limited time, while employers put more pressures on employees by
accelerating the duration of the project completion(46). Even though research has
highlighted different ergonomic measures, it is difficult to implement these in
developing countries due to lack of awareness on risk factor and MSDs among
construction workers(35). Construction industries in developing countries lack
policies and regulations to combat all occupational hazards at construction sites.
Moreover, not all risk factors are significant to the cause of MSDs. As a result,
statistical tests are required to determine the associations between risk factors and
MSDs in any setting.

Developing countries need to develop and implement policies which will strengthen
the recruitment of Occupational Health and Safety Representative (OHS Reps) at
every construction site. In the same vein, more research is required in developing
countries to determine the common risk factors for each specific country, as risk
factors are different and depends on occupational health policies of each country.
Risk factors in the United State of America and Europe are different from the risk
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factors that affect building construction industries in Asia and Africa, because
control measures and policies are differed. Furthermore, developing countries lack
documentation of ergonomic hazards not only in construction industries, but also in
other sectors.
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CHAPTER 3: METHODOLOGY
3.1 Research design

The study conducted was an observational quantitative study. The researcher used a
cross-sectional analytic study design in which the ergonomic risk factors and the
prevalence of musculoskeletal disorders have been assessed simultaneously at one
point in time among a defined population of building construction workers.
3.2 Study Population

There were 3500 building workers registered under 371 building construction
companies that are registered and licensed to operate in Windhoek(71). However, not
all construction companies were operational during the undertaking of the study. The
study targeted only building workers who were working for companies which were
operational during the data collection process. As a result, there were 1836 building
workers who worked for 125 building companies that were operational during the
data collection period. The study population was 1836 building construction workers.
3.3 Sample size and method
The sample size was calculated using Epi Info™ version 7 statistical software. The
following information’s were used; confidence level of 95%, a power of 80%, the
ratio of unexposed to exposed (repetitive motion was used as a priority risk factor) of
1:2, the percentage outcome (MSD) in exposed group as per literature of 12%, the
risk prevalence ratio of 2, and percentage outcome in exposed group of 24%. As a
result the sample size calculated with the above variables was 408.
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Sampling was conducted in three stages. In the first stage, four companies (clusters)
were selected from the list of 125 operational companies using a simple random
sampling method, obtain from Epi Info cluster calculation (under population survey)
, which only one cluster pop up It was suggested by the University Committee that
the researcher should select four companies for comparison purposes. Selected were
Madigaga Investment Close Cooperation (with a total population of 56 workers),
Namib Construction (Pty) Ltd (with a total population of 230 workers), Ompeke
Construction Company (with a total population of 123 workers) and Xui-li
Construction Company (Pty) Ltd (with a total population of 345 workers). In a
second stage; a probability proportion sampling (PPS) method was used to decide
the number of building construction workers selected from each construction
company, which form up the sample size of 408 as it is shown in table two bellow. In
the final stage; individual construction workers were sampled randomly selected
from the selected clusters (building construction companies).

Table 2: Number of workers sampled from each cluster
Building Construction Companies

Sample per company

Madigaga Investment CC

30

Namib Construction (Pty) LTD

124

Ompeke Construction Company

67

Xui-li Construction Company (Pty) LTD

187

Total

408

3.4 Research instrument

A structured self-administered questionnaire was used as data collection instrument.
The questionnaire is divided into three parts as shown in appendix one. Part one
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address the demographic information of building construction workers which include
gender, age, marital status and trades of employment. Part two assessed the
prevalence of MSDs among building workers which include type of pain and injury
experience and how often the pain/injury are experience. The final part addressed the
common risk factors which lead to the development of MSDs which focused on the
association of risk factors and MSDs prevalence. The questionnaire was piloted
among 15 participants from different companies (companies which were not part of
the study) to identify difficulties and irrelevant questions. Adjustment where made to
the instrument (removing unwanted questions and simplifying where necessary)
before distributed to the study participants. The questionnaires were translated and
written in 4 languages(English, Oshiwambo, Otjiherero, Damara/Nama) As a result,
the researcher recruited three interpreters to translate in three local languages (
Otjiherero and Damara/Nama) as per participants choices. The majority of
participants understood Oshiwambo, Damara/Nama and Otjiherero.
3.5 Data Collection Procedures

Data collection started immediately after all approvals from relevant authorities
(Centre for Post Graduate Committee and the Ministry of Health and Social
Services) were granted. Copies of the questionnaire were distributed to selected
building workers among four clusters through a simple random selection.
Observations were made by the researcher without the workers knowledge during
their daily shift. There were always translators available on sites to explained the
questions verbally in local languages, before participants completed the
questionnaires. Translations where mostly done during break time when workers
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were free. Respondents were given five working days to complete to the
questionnaires.
3.6 Data analysis

Data from the questionnaires were cleaned, coded and verified by the researcher as
well as by the research project supervisors. The information collected were analysed
using statistical software which include; Statistical Package for Social Sciences
version 25 (SPSS), Epi-Info version 7 and Microsoft Excel. The prevalence of
musculoskeletal disorders among building construction workers were analysed
through descriptive statistic and cross tabulation of demographic information with
risk factors. Chi-square test was used to determine the association of MSDs
prevalence and independent variable such as gender, weight as well as work-related
risk factors. The risk factors included awkward posture, repetitive motion, vibration,
extreme temperature, static load and contact stress. The significant level of 5% was
used to determine if risk factor lead to the development of MSDs. The prevalence
ratio (PR) and 95% confidence level was used during the statistical analysis. The
MSD was measured as prevalence ratio to determine the magnitude of the condition
among exposure and non-exposure group. Musculoskeletal disorder in the study is
defined as injury and pain of muscles and tendons results from exposure to
ergonomic risk factors.
3.7 Research ethics

The study was approved by the University of Namibia School of Public health and
Centre of Post Graduate Studies. This study involves human participants and
therefore the study was submitted and approved by Ministry of Health and Social
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Services for ethical clearance. The researcher obtained informed consent from the
participants who participated in the study. Participants were selected on a voluntary
basis and the information obtained was treated with confidentiality (for study
purposes only). The risks of harm to participants were minimal and they had the right
to withdraw from the study at any time. Participant’s identities were protected, as the
questionnaire required participants to writs number instead of names. The study
outcomes or results were shared with the participants, and recommendations and
advice were given to employers to improve the working condition.
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CHAPTER 4: RESULTS AND DISCUSSIONS
4.1 Introduction
The previous chapters focused more on the processes and methodology of data
collection, analysis and processing. This chapter provides the results of the data
collected from the participants as well as discussion of the results. Results are
presented in graphs and tables, and captions are given below charts and tables. The
chapter is divided in to three main sections as per the research objectives highlighted
in chapter one. Section 4.1.1 the demographic characteristic of the respondents ;
section 4.1.2 the prevalence of MSDs among building construction workers and
section 4.1.3 provide information on the investigations of common ergonomic risk
factors that lead to the development of MSDs among building workers.
4.2 RESULTS AND DISCUSSION
Out of 1836 building construction workers who work for companies that were
operational during data collection process, 408 workers participated in the study.
Each company contributed different number of participants as per their total
population. The four companies include Madigaga Investment Close Corporation
(which contribute 7.3% to the sample), Namib Construction (which contribute 30.3%
to the study sample), Ompeke Construction Company (which contribute 16.4% to the
study sample) and Xui-li Construction Companies (which contribute 45.8% to the
study sample). Excess questionnaires were distributed to make up for missing and
unfilled questionnaires. The discussion of the result focuses more on arguments of
the results by the researcher in relation to other literature, as well as a thorough
explanations based on the researcher’s observations during data collection.
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4.2.1: Demographic information

Gender
Frequency
Percentage
Male
384
94.1
female
24
5.9
Total
408
100
Table 3: Sex distribution of building construction workers
who participated in the study.
Demographic data on gender have shows that there are more male (94%) in building
construction industry compared to women (6%). This shows that female take up less
position in building construction than their male counterpart, as shown in table 3.
Several literature around the world indicated that only 0.5% of women take-up
careers in building construction industries compared to the 99.5% male(15, 22). This
was due to physical demanding of construction works and women were unable to
cope with it(22). The physical demanding include climbing on ladders/scaffold,
pulling/pushing objects and standing at the same position for prolong hours(15).

Figure 1: Age group distribution of building construction workers who
participated in the study.
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Figure 1 shows that there are more workers between the age of 26 and 35(42.6%)
years, followed by 36-45 (30.9%) years. However, there were few workers of the
age of 46 years and above (2.9%). The study found out that construction companies
in Windhoek employed more workers between the ages of 18 to 45 years, as shown
in figure 1. These were due to the fact that workers among that age group are
physical active and were able to cope with construction activities. Literature shows
that building companies employed more workers between the ages of 18 to 35 years
due to the fact that they are active and physical strong compared to the older
group(45). Several studies have indicated that the body physical strength decrease
with age, this means the older the person become, the weaker the body
become(18,23,36,45). The research done in the USA in 2015, indicated that young
people take up construction job as from the age of 20 years to 35 years and this is
driven more by the financial needs of the individual(5).

Figure 2: Marital status of building construction workers who participated in
the study.

28%

Married
Single

72%

31

Figure 2 shows that more building construction workers are single (72%) compared
to those who are married (28%). Single in the study is defined as any person who is
not married (never married, divorced and widowed). Due to a lack of job insecurity
in construction sector and the possibility of a downturn of building construction
tenders, building construction workers are unable to start families and stay married,
because their unable to provide for their families if they lose their job through
retrenchments. In Europe building companies provide accommodation to families of
workers who are married. As a result, 85% of building construction workers are
married in Europe(49). However, studies have indicated that in Africa companies can
only provide accommodation to families of top management(15, 22). On average
only 15% of building construction workers are married in Africa(42,50).

Figure 3: Profession/trades of building construction workers who participated
in the study.
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3.4

Figure 3 shows that there are more bricklayers (27%) and labourer (20.3%) in
Windhoek building construction industry. The least represented trades are
administrators, carpenters and joiners, painters and crane operators. The results show
that bricklayers dominated the industries. Studies have shown that building
companies employed more bricklayers and labourers due to the fact that they are the
backbone of the building, while others trades only applied finishes to the
building(36). The study done in Saudi Arabia correspond to the study findings which
indicated that bricklayers and labourers make up 60% of building

workers

population at every site(33).
Figure 4: Number of years building construction workers has been working in
their profession.
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Figure 4 shows that the more respondents have been working for 3 to 5 years
(44.1%), followed by 6 to 10 years (22.3%). The duration of exposure to ergonomic
risk factors is one of the main contributing factors to musculoskeletal disorders
among building construction workers(51). Other studies shows that 66% of workers
develop MSDs after spending only 2 years in construction job(43). The study done in
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Iran further clarified that the development of MSDs depend on different risk factors
(duration, frequency and intensity of exposure)(27). Studies have shown that 23% of
workers who are exposed to risk factors for more than 20 years develop permanent
disability before the age of 55 years (43,27).

4.2.2: THE PREVALENCE OF MSDS (PAIN AND INJURIES) AMONG
BUILDING CONSTRUCTION WORKERS IN WINDHOEK.

Figure 5: Number of building construction workers who experienced and who
did not experience pain when working.
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Figure 5 shows that 91% respondents experience musculoskeletal pain when
working. As a result, only 9% were not feeling any pain which depend one types of
work/task they perform. Studies have shown high prevalence rate among building
workers, with Africa topping the list (93%) followed by Europe and USA(56%)(6,
18, 32). The evidence from the above study corresponds with the study findings
which show almost the same results. The study done in India shows 67% MSDs pain
among building workers, which caused by more demanding job with insufficient
breaks(32). The more demanding job include bricklaying, concrete mixing, pushing
and pulling of wheelbarrow and other construction equipment, laying and cutting of
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steel, plastering, as well as working under pressure to complete the project on
time(32). Participants who do not feel any pain do more of lighter job such as
administration, crane operators and supervising, while other was due to personal
factors such as physical fitness.
Respondents have indicated that their use to muscles pain, because they do the same
job everyday and breaks are limited. They also indicate that nobody reported sick
due to MSDs pain, because is regarded as sign of unfit. For this reason building
construction workers are at risk of pain build up which lead to injuries or even
permanent disabilities. The study done in Europe in 2009 indicated that 16% of
permanent disabilities was recorded among Floor Smootheners due to pain build
up(52). Studies also indicated that MSDs pain among building workers are caused by
lack of awareness and education from the supervisors on how to handle manual task
safely(29,52). Project owners also contribute to MSDs among building workers due
to the fact that they give short time to contractors to complete their project. As a
results workers operate on unsafe speed which leads to them working long hours
without sufficient breaks, this means doing more repetitive job(52). Africa was
reported to be the continent with the highest number of MSDs prevalence of 76 per
100 000 building construction workers annually(6). Studies have shown that Asia
and Africa are under developing, which lead to high infrastructures demand (road,
skyscrapers and houses)(6). Due to lack of skilled personnel in developing nations,
developed nation take up building tenders in Africa and are forced to recruit locals
with little or no building skills(6,7). Musculoskeletal disorders occur as result of
exposure to ergonomic risk factors such as working with lack of skills and working
under pressure. However, MSDs is more prevalent among building construction
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workers in developing nation which recorded between 40% and 65% of pain in
different body regions, compared to developed nation with 15% prevalence(26).
Figure 6: The time at which building construction workers experiences pain
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Figure 6 shows that workers experienced pain during working hours (93%) and only
few experienced pains after work (5%) and before work (2%) respectively. The
results show that workers performed more demanding job/activities, due to the fact
that they only experienced pain at work rather than after working hours. Literature
indicated that 60% of building construction workers work under pressure and
experience pain at work(6,7). As a result, 12% of building workers collapse on sites
due to fatigue(29). The study done in Colombia in 2007 argued that staff rotation
through shift allowed workers to rest sufficiently and prevent 50% of building
construction accidents(52). Europe and Australia have ergonomic measures in place;
as a result workers experienced pain (69%) after work (53).
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Figure 7: Number of building construction workers who thought the pain they
experienced was due to work related or not.
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Figure 7 shows that 60% of respondents were not sure if the pain they experience
was to the work they perform or not. However only 10% were sure that the pain they
experience was due to work they do. Studies have shown that 90% of building
workers engage in different activities (work and personal)(29,52). As a result, it is
always difficult to specify what caused the pain. A study done in Iran in 2011
correspond with the data of the above studies, which indicated that work related
pains sometimes are difficult to measure if workers engage in different activities
(work and part time related activities)(24). Information from several studies agree
with the study findings in figure 6, which show that respondents not sure if the pain
they experience was due to work activities or not(34, 46, 60).
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Figure 8: Prevalence of musculoskeletal pain among building construction
workers by different body part.
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Figure 8 shows that majorities of respondents experience upper back pain (84%) and
lower back pain respectively (71%). Other respondents also experienced foot, hand
and neck pain which range from 60.7% to 63%. Some respondents also experienced
elbow, hips, knees, wrists, thighs and ankles pain which range from 31.6% to 57.6%.
Results show that the prevalence of musculoskeletal disorders among building
construction workers in Windhoek is high in the upper(neck, shoulder and upper
back) and middle(elbow, hand, wrist and lower back) body regions. Ergonomists
divide the human body in to three anatomical regions which can be affected by
musculoskeletal disorders namely the upper body region(neck and shoulder), mild
body region(upper back , elbow, wrist, hand and lower back) as well as the lower
body region(hip, thigh, knee, ankle and feet) (44). The study done in Nigeria in 2015
on MSDs prevalence among building workers at different body regions, shows that
mild body region (65%) is the most affected body part(54). Respondents indicated
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that bricklaying and concrete machine feeder require back strength. As result they
perform the same task for the entire shift with fewer breaks, which put pressure on
their lower and upper back muscle. The majority of respondents indicated that 90%
of their task required more upper and middle body regions involvement. These being
the reason why back pain (both lower and upper back) was rated high among other
body parts.
According to respondents, pain in the middle body regions are cause by repetitive
work of frequent bending and twisting of the back. This was observed among
bricklayers and labours, when they pick and lays bricks on the building frequently.
Respondents clarified that the shoulder pain they experienced were as result of
carrying and performing task above shoulder height. They also indicated that they
normally perform their task above their head or shoulder height, due to poor
adjustment of scaffolds. However the task being performed above shoulder height
include the following; supporting materials from overhead crane, pouring concrete
on an overhead platform, overhead painting, electrical installation on overhead roof
and ceiling installation. Some conditions such as ankles/feet pain are caused by
prolong standing on hard surfaces, while knee injuries are as result of contact stress.
Neck pain was highlighted to be caused by the frequent looking up or down on
material distribution either by overhead crane or by other workers. Neck pain was
found to be common among bricklayer, crane operators, electrician and carpenters.
Contact stress was as result of kneeling against hard or sharp surface such as tiling,
flooring as well as leaning on sharp edge especially those that work on a scaffold.
Respondents indicate that hands and wrist pain was as a result of carrying heavy
object or using too much force when using hand tools.
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Literature indicated that the middle body region is the most affected by MSDs
(69%), followed by the upper body region (57%) and lower body region
(24%)(35,46). These findings further stated that middle and upper body regions are
mostly affected due to the fact that back bone is the main sources of strength and
support different part of the body(35). The above information corresponds to the
study results shown in figure 8, which shows that Namibian building construction
workers also experiences pain in similar anatomical regions like other construction
workers in the world. Several literature have argued that MSDs does not only
severely affect the mild body region, but it can severely affect any body region
depend on the type of work/activities being performed(24, 35).

Figure 9: Number of workers who sought of medical care as result of pain they
experienced.
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Figure 9 shows that 82% of the respondents seek medical care on work related pain
they experience. However, only 18% of respondents indicated that they never seek
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any medical assistance on pain they experience. The results shows that workers who
experienced MSDs associated pain (figure 8) seek medical care as indicated in figure
9. In Europe and USA over 99% of MSDs pain are reported to medical
facilities(34,44). This means that workers seek medical care on any work related
pain(54). Workers from three out of the four selected companies are provided with
free emergency care onsite of which the majority of workers referred to it as their
hospital, but in actual fact there were just a first aid clinic. Moreover, several
respondents indicated that they do not seek medical care on any pain they
experience, only if they get injured. They indicated that they cannot leave their work
stations because their paid according to the number of hours they work. However, the
information they provided contradicts with the results, which shows that many seek
medical care on the work related pain they experienced.
Studies done in Africa indicated that the reason why building construction workers
do not seek medical care on work related pain, is because it was regarded as a sign of
unfit which can lead to a worker to lose their job(54, 62). As a result workers are
afraid to report MSDs pain to their supervisors(54). However, this reason was
supported by the answers of managements of four construction companies
participated in the study, which they indicated that their companies don’t consider
pain as a medical condition and as a result they don’t expect any worker to be absent
just because of pain, unless injured. These evidently show that there is lack of
awareness on types of occupational hazards especially ergonomic hazard in building
construction industries. This shows that companies management have no ideas if
pain can lead to injuries depend on exposure level.
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Figure 10: Prevalence of MSD injuries building workers experience by different
body parts.
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Figure 10 shows that lower back is the most affected anatomic parts (73.8%) among
building workers, followed by neck (68.6%) and shoulder (67.2%). The above
information is related to the results in figure 8, which shows that MSDs pain
experience lead to injuries. The result indicated that there is high prevalence of
MSDs injuries among building workers at different body parts. The study done the
assessment of high increase of MSDs injuries in USA in 2006, stated that injuries
among building construction workers have double(from 26% to 52%) with
industrializations (industrial power in terms of infrastructure development)(55). He
further stated that developing countries are not fighting for industrial power, but
rather to have better infrastructures thus the building construction demand double the
one for developed countries(55).
The study done in Asia in 2004 also agree with the study done in USA, which
indicated that the high increase of infrastructures demands double musculoskeletal
related injuries from 24% to 59%(56). However, this information contradict with the
study done in Europe which indicate that industrializations bring about changes in
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improving work environment in terms of health and safety which prevent
occupational injuries(60).
Moreover, information from figure 8 and 10 correspond with the study done in USA
which shows that MSDs injuries is very high due to increase in construction
demand(55). Infrastructures demand bring about changes on how building are being
constructed and shorten projects completion times, which exposed workers to MSDs.
In the same vein workers are over worked and some projects are being executed day
and night on a 24 hours shift to meet the project deadline(55). Literature have
indicated that due to lack of qualify building personnel’s in Africa, foreign
companies take over the construction projects and they ignore OHS policies in their
country as it is costly to implement and rather adopt outdated Africa policies(54,55).
This means that local workers operate as labourers which exposed them to
ergonomic risk factors, which lead to more MSDs injuries.

Figure 11: Types of MSDs injuries building construction workers sustain.
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Figure 11 shows that for the past two years 56.1% of respondents sustained tendon
injuries and 38% sustain ligament injuries. The least injuries was torn muscles
(13.5%) and broken bones (11.3%). The graph indicated that the pain experienced in
figure 8 and injury sustained in figure 10 actually lead to complex injuries, as it
shown in figure 11. Literature argue that back(46%) and tendon(39%) injuries are the
most common MSD injuries among building construction workers(19,22).
Respondents indicated that ligament and back injury were caused by twisting and
working on awkward posture. They further stated that tendon injuries (tendonitis)
were caused by acute pain and tiredness due to working long hours as indicated in
table 5. Torn muscles are caused by fatigue which results from muscles overuse
especially when repeating a muscle motion. Nerve injuries resulted from
compression or entrapment due to twisting and repetition of certain muscle tissues
where nerves are located(22). Moreover, the results can clearly shows that there are
more injuries among building construction workers in Windhoek, which only
supposed to be zero injuries as per the Labour Act of 2007. In Europe 25% of
building workers suffer nerve and ligament injuries, as a result of awkward
posture(54). The study done in United State of America indicated that 23% building
workers sustain tendonitis injuries(55). However, the Labour Act No 11 of 2007
advocate for zero injuries in any employment sector in Namibia(57).

4.2.3: Investigation of common ergonomic risk factors contributing to MSDs
among building construction workers.
4.2.3.1 Risk factors contributing to MSDs
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Body mass index BMI

Frequency Percentage

BIM
classification

Bellow 17kg/m2

134

32.8 Under weight

18 -24kg/m2

120

29.4 Recommended
weight

25- 29 kg/m2

100

32 – 38 kg/m2

46

11.2 Extreme

8

1.9 weight

39- 45kg/m

2

46kg/m2 and above
Total

24.5 Over weight

0

0

408

100%

over

Table 4: Body mass index of building construction workers.
Table 4 shows that 32.8% of participants are under weight, while 29.4% are within
the recommended weight. However, 24.5% of participants are overweight and 11.2%
are extreme overweight. Studies have shown that obesity result from people eating
habit, which in most cases driven by stress(34,40). Obesity/being overweight is
characterised by the body mass index which is calculated by using height and weight.
According to the World Health Organization the standard or normal body weight
have

a

BMI

ranging

between

18.5

kg/m2

to

24.9

kg/m2,while

the

abnormal/overweight have BMI ranges from 25 kg/m2 to 29.9 kg/m2(47). This
means that more participants in this study are under weight and overweight, which
made them more prone to ill-health conditions such as MSDs.
According to literature 66% of building workers are underweight due to high
physical demanding job(37). In Europe 56% of building workers were reported to be
overweight due to high food intake as result of job stress(29). The study done in Asia
in 2003 argue that building workers in developing countries are under weight, due to
the fact that workers are paid low wages and are unable to buy food with balance diet
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to replace the body energy lost during working hours(39). In India 5% of building
workers were overweight, 69% were under weight and only 26% were within the
recommended weight. MSDs prevalence was recorded to be high among overweigh
according to the study done in India, which correspond to the result of this study(53).
Studies have shown that overweight in construction industries are caused by energy
demands among workers who perform physical demanding activities such
bricklaying, plaster and steel work(47).

Hours worked per day

Frequency

Less than 8 hours

Percentage
1

0.2

72

17.6

More than 8 hours

335

82.1

Total

408

100

8 hours

Table 5: Number of working hours building construction workers
work per day.
Table 5 shows that 82% of building construction workers works more than 8 hours
and only 18% work 8 hours per day. Studies shows that working long hours increases
the exposure level to ergonomic risk factors which lead to which lead to MSDs as a
result of fatigue and muscles overuse(52). The results show that more building
construction workers are exposed to ergonomic risk factors for over 8 hours a day.
According to the Labour Act No 11 of 2007, the recommended working hours per
day in Namibia is 8 hours, with three breaks(57). However, only few respondents
work the recommended 8 working hours a day. As a result, prolongs working hours
is one of the most MSDs risk factors among building construction workers around
the world(58). The study further state that working long hours lead to tiredness,

46

which lead to MSDs injuries and other occupational injuries such as slipping,
tripping and falling(58).
In Europe working hours vary from countries to countries base on time zone policies,
which range from 8 hours 26 minutes to 8 hours 43 minutes(38,46,58). Several
studies also indicated that working hours vary from countries to countries depend on
the economic status(15, 59). Other studies argue that working hours depending on
activities being performed, for example an administrator cannot work the same
hours with a construction worker due to differences in physical job requirements(45,
53). In the same vein, studies indicated that workers who work in highly ergonomic
risk factors exposed environment(construction and mining) their working hours
should not exceed 6 hours per day(45, 53). As a result exposures beyond 6 hours
result in to the development of musculoskeletal disorders. This shows that Namibian
building construction workers are more at risk of developing MSDs, due to prolong
working hours.

Figure 12: Number of breaks building construction workers had per day
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Figure 12 shows that 84.3% of the participants have two breaks per day and 6.1%
have one break a day. However, only 3.4% were working under the labour act
standard of three breaks per day. The results clearly shows that workers are more
exposed to ergonomic risk factors due to insufficient resting hours (breaks) they
receive per day. The study done in Britain on exposure time level among building
construction workers, indicated that workers who are involve in repetitive work
required 5 minutes break per hours, which contradict with the International Labour
Act standard of 15 minutes break per hour(60). They further stated that breaks should
be taken on shift rotation mechanisms in order not to delay the project schedules(60).
Literature around the world have urges that prolong working hours on ergonomic
risk environment such building construction without sufficient breaks result in to
67% musculoskeletal injuries(59).
Duration of break

Frequency

Percentage

0-30min

25

6.1

31-90min

24

5.9

91-120min

345

84.6

14

3.4

408

100

Above 120min
Total

Table 6: Total time of breaks building construction workers receive
per day
Table 6 shows that 84.6% of respondents breaks for 91-120 minutes a day, 6.1%
breaks for less than 30 minutes, 5.9% breaks for 31-90 minutes and only 3.4% breaks
for more than 120 minutes. The time differences in table 8 shows that break time
vary from company to company, were by the majority breaks for 1 hour 30 minutes
to 2 hours a day. The study results correspond with the international labour act
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standards of 120 minutes break a day(60). However, some respondents indicated that
breaks depend on where the workers are operating and on whether the project is on
schedule or not. They further argue that workers who work on the 5th floor normally
don’t come down for their break, but they prefer to work continuously. They also
indicated that if the project is behind schedule, breaks are reduced to one or no break
in a day. Literature also argue that project schedules put contractors under pressures
to deliver the project on time, which result on workers operating on unsafe speed
which result to more MSDs injuries(54). As a result, short break time contributes to
the high MSDs injuries, of which Namibian building construction workers are not inexceptions.
Figure 13: Common ergonomic risk factors expose building workers to MSD.
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Figure 13 shows that 82.8% respondents perform their activities on repetitive motion,
70.1% stand for prolong period of time at the same position (static load) and 57.1%
works on an un-natural position (awkward posture). Other risk factors such as using
force when working contact stress, working with vibration equipment and working
on extreme temperature has fewer than 45% respondents. According to literature
building workers are more exposed by repetitive work(73%) and awkward
posture(67%)(42,49). The above information corresponds to the study findings,
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which shows that Namibian building workers are also exposed by similar ergonomic
risk factors like the rest of the world. The study done in China support the result of
figure 13 which shows that repetitive work(56%) was one of the leading risk factors
in building construction (15). The study done in Sweden in 2008 showed different
results of awkward posture(83%) as the leading risk factor(27), which is the third
contributing factors in the Namibia context.
According to the World Health Organization, Africa is ranked number one in the
world with high prevalence (76 per 100 000) of injuries due to more ergonomic risk
factors(6). The study further stated that due to high infrastructure development in
Africa, developed countries invade Africa for more construction projects(6). As a
result, foreign companies violate the International Labour laws of ergonomic free
environment, as a result they avoid spending more money into safety(29). This lead
to more accidents and injuries in Africa due to the fact that workers are unskilled,
same applied in Namibia. However, the study was supported by another study done
in Ghana which indicated that MSDs in Africa result from lack of qualified
personnel, lack of policies documentation (31).

Figure 14: Descriptive analysis of MSDs injuries and trade/profession.
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Figure 14 show the MSDs pain distribution of building construction trades in
different body regions. As a result bricklayers sustain more injuries in different body
region compared to other trades followed by labourers. Literature indicated that pain
distribution relate to type of activities performed and time of exposure(45). However,
the results indicate that bricklayers and labourers are one of the trades that have high
MSDs distribution, meaning they have high job demand as supported by other
literature. Figure 14 clearly shows that bricklayer and labours are more exposed by
ergonomic risk factors comparing to other trades due to the nature of their work.
Literature support the results of figure 14, which indicated that bricklayers are more
at risk compared to other trades due to the fact that that their always ahead with
construction activities compared to other trade, which means more work
pressures(65). However in the similar study conducted in Iran, which indicated that
bricklayers involve more on repetitive job and frequent bending, which report 45%
absenteeism’s due to injuries compared to other trades. Labourers are also more
prone to MSDs due to the fact that they render assistants at every department, which
means they have little or no control of their task they perform(49). Steel workers and
electricians also sustain more injuries as result of pulling electric wire, bending
continuity, cutting metal and tying steels together on concrete floor.

4.2.3.2: Investigation of common ergonomic risk factors contributing to MSDs
Characteristic Had
pain(#
s
)
Sex
Male
346
Female
19
Age
Young (18-35

146

No
pain(#
)

Prevalenc
e
ratio(PR)

Confiden Chit level
square
95%

Pvalue

38
5

1.1382

(0.9245,
1.4012)

2.8660

0.0904

245

0.5771

0.3971,

5.1538

0.0231

51

years)
Old (36 and
above)
BMI
Overweight
Underweight

Working
hours
Less than 8
hours
More than 8
hours
Number of
break
1-2 breaks

0.8387

1

11

6

89
102

45
52

1.0028

(0.8503 ,
1.1826)

0.0011

0.9736

1

0

1.2226

1.1624,
1.2860

0.2225

0.6371
5

274

61

192

175

1.2207

0.6615,
2.2527

0.4834

0.4868
9

3+ breaks
6
8
Table 7: Measures of association between Demographic factors and MSD (Pain).
Table 7 shows the association between individual risk factors and MSDs pain among
building construction workers. The results indicated that respondents between the
ages of 18-35 years have 0.58 chances of developing MSDs compare to those that are
36 and above. As a result, the P-value of age (0.02311) was less than the alpha level
of 0.05. According to the study done in Sweden in 2002 on investigations of age as
MSDs risk factors among building workers, indicated that older age(45 years and
above) develop MSDs 23% more than younger age(35). In the same vein age was
significant with P-value of 0.0402(35). Literature indicated that MSDs prevalence is
high among the older age(83%) compared to younger age(23%)(64). They further
stated that workers who are 45 years and above resign from a more demanding
physical job (construction work) in order to take up a less physical demanding job
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such as office work. As a result, the above information support the study finding,
which shows fewer participants between the age of 45years and older.
International data also indicates that age is one of the risk factors, which shows that
workers who are 50 years and above their muscles become weak and unable to
perform building construction activities(64). Similar study done in Europe support
the study findings as shown in figure 1, which indicated that building construction
companies only recruited younger age group who can cope with construction
pressure(23). Studies indicated that musculoskeletal injuries vary with age, this
means that workers at younger age don’t experience more MSD pain/injuries due to
the fact that their body muscles are still strong, and when they get older their body
start losing some strength, which made the vulnerable to more pain and
injuries(24,64). Other study indicated that pain which have been felt and
accumulated in younger age lead to injuries in older age when the body is no longer
active(61). The more an individual mature with age the more the body becomes
vulnerable to musculoskeletal injuries.
The prevalence rate of overweight to underweight was 66% according to table 7.
However, this means that the prevalence of MSDs pain of building construction
workers who are overweight is 66% high than building construction workers who are
underweight. The study done in Nigeria on identification of MSDs risk factors, agree
with the study results which shows that the prevalence rate of building workers with
high BMI is 58% more than workers with low BMI(21). The BMI have high P-value
of 0.9736, which is greater than the alpha level of 0.05. However, this means that
weigh does not have an impact on the development of MSDs among building
workers in Windhoek. As a result weigh, (high or low) was rule out as ergonomic
risk factors among building workers in Windhoek.
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Other studies have argued that workers who are overweight, have high (34%)
chances of developing MSDs compared to workers with low weight (19,21).
Moreover, the test further clarified that weight as a risk factor can only be proved
through statistical analysis, as indicated in table 7. Several studies contradict with the
results, which indicated that regardless of statistical test individual factors such as
gender, age and body weight is the most MSDs contributing factor among building
and mining workers(29,35,62). The study done in Europe on investigations of MSDs
risk factors among building workers, indicated that low and high BMI (

1.3254,

P-value 0.0302 and CI 2.3654, 3.5624) lead to the development of MSDs. The study
done in Mozambique support the study done in Europe, which shows that due to
advance in technology MSDs among building construction workers was due to
personal factors which include body weight (overweight 43%), sex (36%) and
personal responsibilities (21%)(23).
According to the study findings the MSDs prevalence rate female reported 13.9%
having MSDs. This means that female workers develop MSDs 13.9% more than
male workers. Other studies indicated that the prevalence rate of female to male
range from 16%-34%, which is way beyond the results of table 7(62,63).
The above results also indicate that sex had high P-value of 0.0904, obtain from the
As a result, the P-value is greater than the alpha level of 0.05, which
means gender difference did not lead to MSDs among building workers in
Windhoek. Even though several studies contradict the current findings by stating
gender as risk factors (P-value=0.0325 , chi-square= 2.3022 and 95%CI 0.3452,
1.5628) leading to the development of MSDs among building workers(57).
Epidemiologist around the globe indicated that the only determent factors to whether
a risk factors can lead to MSDs or not, is the statistical calculations(63).
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Other studies have proven that women who work in construction industry have 76%
chance of developing MSDs compared to men(64,62). The study done in China
support the study results, which indicated that the only way to prove the significance
between the risk factors and the development of the disease was through statistical
test(15). In other studies gender are classified as MSDs risk factors, which shows that
women are more prevalent (78%) compared to men (34%)(38,43). Literature have
shown that female bodies are different from male in terms of body strength(60). This
means that women can develop MSDs on a fast pace compared to men doing the
same task. However, similar study done in USA indicate that the rate of injuries on
sex stand at 76% on female and 65% on male (62).
The results clearly show that there is no relationship between weight as risk factors
and musculoskeletal pain among Windhoek building workers. The study done in
South Africa on effect of ergonomic risk factors, show that building workers with
high weight develop MSDs pain (p-value 0.0012 and chi-square of 2.0015).
However, other studies have shown that not every person with high body weight can
be affected by MSDs pain, people that are physical fit or who take regular exercise
don’t experience pain(63). Moreover, other literature argue that physical fitness
cannot prevent musculoskeletal injuries(65). As result pain will always build up even
though workers cannot feel it, which will result in to injuries at the later stage.
Exposure time and working without insufficient breaks were also ruled out by the
statistical test with the P-value greater than 0.05. The study done in USA indicated
that building workers who are exposed to high extreme temperature for more than 7
hours develop MSD(heat stroke and dizziness), which was found to be significant (pvalue=0.0201, chi-square=1.25646, PR=0.45; 95% CI= 2.3434, 5,389)(45).
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Risk factors

Yes

No

Prevalence

prevalence

pain

pain

ratio

ratio on

P-value

95% CI
Awkward

Ye s

119

114

posture

No

89

86

Statistic

Yes

164

122

load

No

70

52

Contact

Yes

136

94

stress

No

94

84

Repetitive

Yes

240

98

motion

No

51

19

Extreme

Yes

178

53

temperature No

79

98

Vibration

Yes

153

67

No

65

123

1.0042

(0.8285 ,

0.96557

1.2173)
0.9994

(0.8325,

0.99486

1.1997)
1.1197

0.9394,

0.20164

1.3346
0.9746

0.8318 ,

0.75525

1.1418
1.7265

1.4442

0.000009

,2.0639
2.0115

1.6220 ,

0.000007

2.4945

Table 8: The association between ergonomic risk factors and MSD pain among
building construction workers.

Table 8 show the statistical calculation done to determine whether common
ergonomic risk factors (work-related risk factors) lead to the development of
musculoskeletal prevalence among building construction workers. Further statistical
test were carried out, which include the prevalence ratio on 95% confidence level,
the Chi-square test which determine the P-value. The test rules out the most common
MSDs risk factors, which does not lead to pain among building workers in
Windhoek. Only extreme temperature (chi-square=1.7265, P-value=0.000009 and
PR=1.72;

95%CI=1.4442,

2.0639)

and

vibration

(chi-square=2.0115,

P-

value=0.00007 and PR=2.01; 95%CI=1.6220, 2.4945) were proven to be statistical
significant with the P-value less than alpha level of 0.05.
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Data from table 8 rules out most prominent risk factors that lead to the development
of musculoskeletal among construction workers in the world, as supported by several
studies. The result clearly shows that there is no statistical significance between risk
factors such as awkward posture, static load, contact stress and repetitive motion, and
the development of MSDs among building construction workers, with the P-value
greater than 0.05. This means that the above mention common risk factors do not
lead to the development of MSDs among building workers in Windhoek. However,
there were statistical significant between risk factor such as extreme temperature and
vibration and the development of MSDs among building construction workers in
Windhoek, with the P-value less than the alpha level of 0.05. This means that
extreme temperatures and vibration are the only two risk factors which lead to the
development of MSDs among building construction workers in Windhoek.

The Prevalence rate of extreme temperature stands at 72.7% according to the results
of table 8. Moreover vibration prevalence rate was way beyond limit of over 100%.
This means that workers who work with vibration tools develop MSDs pain on a
faster pace compared to any other workers on site. The study done in Netherlands
also agree with the results finding, which indicate that extreme temperature(67%)
and vibration(98%) have high Prevalence rate (21).

Even though the prevalence of MSDs was recorded high among building
construction workers in Windhoek, there were only two risk factors which were
proven to cause MSDs. Studies have shown that repetitive work (chi-square=1.0234,
P-value= 0.0012, PR=0.8; 95%CI 0.1235, 2.4572) was the most MSDs risk factor
around the world, leading to more pain and injuries among building workers in
Italy(21). In Iran repetitive work was found to be significant among other risk factors
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with P-value= 0.0124, PR=2.4; 95% CI 0.5-1.6(36). The study conducted in Paris on
investigations of work-related MSDs factors shows the following results: awkward
posture (chi-square=1.4356, P-value=0.0235, PR=0.12; 95% CI=0.8324, 1.5649)
and static repetitive motion (chi-square=2.03543, P-value=0.0126, PR=0.58; 95%
CI=1.5883, 3.5497) (35). This shows that awkward postures and repetitive work are
the most common MSDs risk factors in Paris.
As result the study findings shows only two factors extreme temperature and
vibration as the factors that lead to MSDs in Windhoek. This means that extreme
temperature and vibration was the only assessed factors found to be statistically
associated with the musculoskeletal symptoms in all body regions among building
construction workers, which can be related by the study conducted in Paris. Other
studies produce low prevalence ratio (0.05; 95% CI of 1.0824, 1.2391) , compared to
the PR obtain in this study(52).
4.3. SUMMARY
The prevalence of musculoskeletal disorders among building construction workers is
rated to be high around the world. The industry is one of the biggest employment
sectors globally, and in Namibia as well. Due to economic development among
developing and middle income countries such as Namibia, building construction is
on the highest demand. Africa’s derive towards industrialisation and to the industry’s
growth. This means that more building projects are being executed on a daily basis,
and contractors are expected to deliver projects on time. This study found out that
those age 18-35 are less likely to develop MSDs (young age was protective factor).
As a result, this put more pressures on building contractors to deliver projects on
time, which lead to more MSDs development. Even though several studies have
highlighted different ergonomic hazards associated with building construction
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industries, statistical tests have rule-out some hazards. Despite 7 common ergonomic
hazards, Namibian building construction workers were mostly at risk of extreme
temperatures (chi-square=1.7265, P-value=0.0000 and PR=1.72; 95%CI=1.4442,
2.0639),

vibration

(chi-square=5.1538,

P-value=0.00007

and

PR=2.01;

95%CI=1.6220, 2.4945) and age differences (chi-square=2.0115, P-value=0.0231
and PR=0.5771; 95%CI=0.3971, 0.8387) as per the statistical analysis.
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS
5.1 Introduction

This chapter is divided in to two parts namely the conclusion and recommendations.
Part one is the conclusion in which the researcher concludes the main findings and
ideas of the study, to whether the study has achieved its objective or not. Part two is
the recommendations, in which the researcher provides a possible scientific solution
to the problems highlighted by the research findings.
5.2 Conclusions
Ergonomic measures to prevent MSDs are in place in many developed countries.
Yet, musculoskeletal disorders are still prevalent in middle and low income
countries. Literature have indicated that building construction industries is one of the
largest employment sectors in many developing countries around the world, as a
result it is characterised with more occupational hazards than any other sectors. As
the study findings indicated, Namibian building construction workers are more
prevalent to musculoskeletal disorders, which result from high exposure to
ergonomic risk factors. Comparisons studies shows that female are more prevalent
than men, due to the inability to cope with construction pressure (job demand) and
due to lack of physical strength. According to the study findings, the youth were the
most employed age group compared to other age group. This does not mean that the
youth were the only age group with relevant qualifications in building construction
but simply because the youth un-employments rate is high in the country. Other
reason being, the construction job required physical strength which cannot be done
by older age group (as muscles become weak when someone become older).
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The study achieves its objectives, by determining the MSDs prevalence among
building construction workers in Windhoek. The prevalence of MSDs among
Windhoek building construction workers was found to have high (91%) compared to
the study done in Algeria (69%) on MSDs prevalence among building workers. This
was due to lack of awareness among workers and companies owners on risk factors
leading to musculoskeletal disorders. The study findings also indicated that high
musculoskeletal prevalence was due working long hours with little breaks exposure.
Workers were mostly exposed by the following risk factors: awkward posture which
exposed mostly every trades on the construction sites; repetitive motion which affect
bricklayers and labours due to the nature of their activities of doing the same
activities on a daily basis; static load which exposed mostly all trades by working
standing on hard surface for prolong time for the duration of their entire shift; contact
stress which exposed bricklayers who kneel on hard surface when plastering and
steel workers; extreme temperature expose bricklayers who work with wet concrete
during winter and exposed by hot sun in summer and steel workers are more expose
to heat as metal are the good contactor of heat; vibration affect labourers when using
jack hammers and compactors, this also affect electrician when they drill holes for
their electric pipe.
The study findings have clearly indicated that due to high MSDs prevalence (pain
and injuries) little has been done in-terms of drafting occupational health and safety
policies to regulate the exposure of ergonomic hazards, which prevent
musculoskeletal injuries. Due to a lack of publication in the country on ergonomic
and musculoskeletal disorders among building construction workers, prevention of
such hazards were probably not prioritized. The exact reason for this might serve
future research. Accidents and fatalities arise within the construction industry are
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well documented in the Ministry of Labour with the latest report of 2017, but there
was no old or even new report on musculoskeletal injuries. This shows that a lot still
needs to be done to combat ergonomic risk factors that lead to the development of
musculoskeletal disorders among building construction workers in Windhoek and the
whole country in general. As results more comprehensive studies of this nature are
still required, which can be made as comparison studies or similar study in different
town in the country.
Even though several studies have listed many MSDs risk factors, in Namibia
repetitive motion, vibration and extreme temperature where found to be the most
primary risk factors that contribute to MSDs among building construction workers in
Windhoek as per the statistic calculation of the P-value less than 0.05. Ergonomic
risk factors were found to be the major hazards in many construction sites due to the
fact that Safety Officers have little knowledge on such hazards. As a result, Safety
Officers were not highly qualified on the field of occupation health and safety, but
there were rather technician with basic occupational health and safety knowledge.
Companies mostly depend on Ministry of Labour inspectors for critical inspection
and comprehensive health and safety recommendation report. The Ministry of
Labour have shortage of occupational health and safety officers to conduct research
in every company. Academic research of this nature, actually help/support the
Ministry with their study findings and recommendations.
In conclusion the study findings accept the alternative hypothesis of objective one
which stated that: the prevalence of MSDs among building construction workers is
different from that of the general public. Data show that, the national MSDs
prevalence was 36% and for building construction workers was set at 91% as per the
study findings. The study also accepts the alternative hypothesis of the second
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objective which stated that: there is an association between ergonomic risk factors
and the development of musculoskeletal disorders among building construction
workers (exposure to ergonomic risk factors lead to the development of MSDs).
5.2 Recommendations
This section consists of suggested measures required to prevent or rather eliminate
ergonomic risk factors that lead to the development of musculoskeletal disorders
among building construction workers in Windhoek and in the whole country.
Moreover the section is sub-divided in sub-section which includes recommendation
of how the government can prevent such hazards, how employers can protect their
workers from ergonomic risk factors (ergonomic free environment) and how workers
can protect themselves from ergonomic risk factors.
It was recommended that Madigaga Investment Close Cooperation, Namib
Construction (Pty) Ltd, Ompeke Construction Company and Xui-li Construction
Company (Pty) Ltd adopt these tools to help implement their ergonomic programs.
In addition, these tools will help them identify and quantify any potential ergonomic
risk factors.

Thus, corrective actions can be taken to reduce or eliminate the

potential ergonomic risk factors that might contribute to cumulative trauma
disorders.

5.3.1 What the government (Ministry of Labour Industrialisation and
Employment Creation) can do.
 Policy enforcement should be the main priority through regular inspection of
every workplace in the country, through employing more Occupational
Health and Safety Officers. This will help to mop out all occupational hazards
in all occupation setting, building construction sites included.
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 Educational guidelines should be published which highlights the dos and
don’ts of occupational hazards such ergonomic hazards which are less
documented. This will create awareness through peer educators (OHSO) on
ergonomic risk factors and help to reduce the number of accidents and
fatalities which occur as results of MSDs.
 Educational programmes should be established which will create awareness
among both employers and employee on ergonomic and musculoskeletal
matters. As a result, the educational programs materials should be published
in local language and disseminated in different media.
 The government through its various stakeholders (academic institutions)
should encourage occupational health and safety research in the field of
ergonomic, which is sought to lack publications. As a result, this will serve as
eye openers which trigger resource allocation in preventing MSDs injuries in
the country.
 The Ministry of labour should ensure that all construction companies submit
their risk assessment on workers before any activity commence. It is of vital
important of every company to detail out suitable and sufficient assessment of
hazards and risks that will be likely to be generated by their activities in order
for the Ministry to advice on how to on necessary measures to prevent such
hazards. Risk assessment must not only be for the environmental protection,
but for occupational hazards as well.
The government is the fundamental of occupational hazards prevention entity
in the country, through its policies establishment and enforcement. A heavy
fine should be applied to any companies which are found to not comply with
hazards prevention guideline as stipulated in the Labour Act of 2007. Such a
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fine can be for paying a high workers compensation for any work related
injuries/ fatalities. A low fine might lead to more non-compliance due to the
fact that companies have the money and they can afford a low fine.

5.3.2 Recommendations to the Employers
 Employers are the umbrella of occupational health and safety at work. Is the
duty of employers to evaluate risks within their workplaces and provide
health and safety measures pertaining to each hazards.
 All construction sites should have a qualified Health and Safety Officer, who
should established a health and safety programs which aim to reduce MSDs
and other occupational related injuries or ill health. Programs should include
the following; the management commitment involvement in preventing
hazards as well as employee participation in implementing safety measures;
appointing safety health representative per section who should rise awareness
and identify all hazards within the site; analysed hazards(through risk
assessment) of every task performed and recommend appropriate prevention
measures.
 Employers through the appointed SHE Officer should contact risk
assessment which include identifying all potential hazards present in the
workplaces and evaluate potential risks. This will help the company to
reduce/ prevent accidents and injuries resulting from ergonomic risk factors.
In the same vein, the introduction of control measure (ergonomic measures)
will help the companies to save cost in employee’s compensation and fine.
 Risk assessment should be conducted by a competed personnel’s, who will
detail out risk information base on the type and size of construction sites. As
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a result bigger construction sites have more ergonomic risk factors compared
to a smaller site, because it required more materials, equipment and
machinery.
 The prevalence of musculoskeletal disorders among building construction
workers can be prevented through variety of control measures which include
pre- control of the site by architecture and quantity surveyor, engineering
control of the construction sites, establishment of essentials procedures on
how to do things and the provisions of necessary personal protective
equipment or clothes.
 The most important aspect of making building construction safer or free from
ergonomic hazards is by reducing risk factors exposures through different
measures (staff rotation and provision of sufficient break). Literature have
indicated that repetitive work can be reduce through staffs rotations as well
as providing sufficient break at least 5 minutes in every hour(67).
 The employers should provide engineering controls workplaces which
require an implementation of physical change to the construction sites, to
eliminates/reduces the hazard on the job/task. This should include;


The use of a lifting device that can work independently without
workers support. This requires provision of adjustable work platform
to prevent workers to perform task above their shoulder height/
bending their back and neck.



Hoisting device to lift heavy materials and equipment should be
provided in every construction sites regardless whether the company
is small medium enterprises (SME) or bigger companies, to limit
force exertion on workers.
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It is advisable for employers to provide conveyors, to carry objects
(bricks) to prevent repetitive of works. Repetitive can also be
prevented through providing enough breaks and workers should
rotate to. They should also reduce the amount of weight of loads
carried by workers to limit force exertion.



Tools should be redesigned so that they enable workers to operate in
a natural position/posture. In the same vein vibration tools should be
service regularly to prevent high intensive vibration and workers
should have enough breaks and shift to reduce exposure level.

 All employers should provide administrative and work practice controls
within building construction sites which provide safety processes and
procedures. However, this include the following;


Every building construction site should have lifting procedures of
heavy objects. Heavy objects lifting procedures include; two people or
more lifting object to avoid force extension and folding the knees with
the back straight when lifting heavy objects.



It is the duty of employers to make sure that sufficient (at least two
workers for each speciality) workers are employed on more
demanding job, to ensure job rotation system which minimise workers
exposure to MSDs risk factors (vibration, repetitive work, and
awkward posture).



Administrative controls (Warning sign) of all hazards within and
around construction site should be clearly displayed putting into
consideration the colour coding.
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 Employers should provide Personal Protective Equipment/Clothes (PPE/C) as
a secondary prevention but not as primary prevention of hazards. As a result,
personal protective equipment only reduces exposure to ergonomics-related
risk factors but it does not protect workers from MSDs. PPE/C should be
provided free of charge to all workers and they should be readily available
when required.

5.3.3 Recommendations to Workers
 The safety of every employees rise on his/her own hands. Is the responsibility
of every individual worker to act safe and stay safe at workplace. Workers
should adhere to all health and safety procedures provided on site.
 Workers should avoid taking shortcut in every work related task/ activities
they performed. Remember having more years of experience in performing
your activities does not protect you from MSDs injuries or other occupational
related injuries.
 Personal protective equipment/ clothes should be used at all the time and
correctly to ensure individual safety.
 All employees are required to report any defect on equipment to employers
through health and safety representatives. Avoid improvising with defect
tools/ equipment.
 Study around the world has indicated that the development of
musculoskeletal disorders normally increase with age. The older a person
become, the more the body is at risk or vulnerable of developing MSDs
through the deterioration of bones, muscles and joints. However, this can be
prevented through regular exercise even in older age. Exercise help to keep
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the bones, muscles and joint tight and strong. Several literature have also
support regular exercises as the most convenient methods of maintaining the
body physical strength which minimize MSDs injuries(67).
 Building construction workers should adhere to a healthy lifting technique to
avoid putting pressure on the upper and low back.
 Is always advisable to seek medical care on any MSDs related pain, to
prevent further damage to the body which can result to disabilities.
5.4 Areas for Further research
 Awareness on ergonomic risk factors of musculoskeletal disorders.
 The effect of musculoskeletal disorders on individuals through a follow up
study.
 Evaluation of available ergonomic measures.
 Development of ergonomic measure guideline and policies.
5.5. Summary

The study has achieving its objectives, by determining the prevalence of MSDs
among building construction workers in Windhoek which stand at 91%.

The

prevalence was found to be more among women (56%), compared to men (44%). It
was also reported to be high among bricklayers (27%) and labourers (20.3%)
compared to other trade. Common ergonomic risk factors among building
construction workers were also investigated, which showed that only two workrelated factors (vibration and extreme temperatures) and one personal factors (age
differences) contribute to MSDs as per the statistical test done in this study.
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APPENDIX A: DATA INSTRUMENT (QUESTIONNAIRE GUIDE)

TITLE: INVESTIGATION OF RISK FACTORS OF MUSCULOSKELETAL
DISORDERS

AMONG

BUILDING

CONSTRUCTION

WORKERS,

WINDHOEK

Researcher: HJ Kanahole
Dear participant
I am Kanahole Honratus registered with University of Namibia, doing a Master
degree in Public health. I wish to conduct a research project titled: Investigation of
common risk factors and musculoskeletal disorders among building construction
workers, Windhoek. The study will be conducted under the supervision and guidance
of Dr. Q.Wessels and Dr. Y. Solomon, School of Public Health, University of
Namibia.
One of the objectives of this study is to determine the prevalence of MSDs among
building construction workers.
Your participation will provide information that might enable decision makers to
assist in this regard. Participation in this study will take approximately 25-30
minutes. The procedure includes responding to questions on demographic,
prevalence of musculoskeletal disorder and common risk factors.
Your participation in this study is voluntary and you have the right to withdraw at
any time should you feel so. You should feel free to ask the researcher to clarify the
question where you don’t understand and you will be expected to answer all
questions. You will receive the questionnaire and fill it on your own at the time of
study and hand it to the researcher. The study data will be coded so they will not be
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linked to your name. Your identity will not be revealed during the study or when the
study is being reported or published. The study is being carried out with the
permission granted by the Ministry of Health and Social Services and your
participation in the study will be for the benefit of improving working conditions and
reduce occupational hazards in building construction industry. The researcher and the
supervisors are the only people that will have access to the data collected.
You are among the study population of the building construction workers in
Windhoek area. This company is selected on a randomly selection criteria.
Should you agree to participate, please sign your consent with full knowledge of the
nature and purpose of this study.
If you have any questions or concerns about the research, please feel free to contact
Mr.

Kanahole

Honratus

at

(061-2042862)

cell

0813729038

or

E-mail:

kanaholeh@gmail.com. The main supervisor Dr.Q. Wessels 061-2064617: E-mail:
qwessels@unam.na

and

Co-Supervisor:

Dr.

Y.

Solomon

at:

E-mail:

syigeremu@unam.na Faculty of Health Science, School of Public Health, at the
University of Namibia.
You may withdraw your consent at any time and discontinue participation without
penalty. You are not waiving any legal claims or rights because of your participation
in this research study.
Should you agree to participate, please sign the consent provided. If you have any
question that need clarification you are welcome to contact me.

I……………………………………………………………….
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Agree to participate in this research project on my own will.

Signed at …………………………………………
………………………..

……………………….
Participant signature

Date

Objectives;
c) To determine the prevalence of MSDs among building construction workers
in Windhoek.
d) To investigate the common risk factors of MSDs among building
construction workers.
Instructions to respondents


Dear participants; please read each question carefully and tick in the
appropriate box (s) with an X for each question. The questionnaire can be
completed for the period not longer than two days.

SECTION A; DEMOGRAPHIC INFORMATION
1. What is your gender?
Male

⎕

Female

⎕

2. How old are you? Please tick the age group to which you belong?
18 - 25 years

⎕

26 – 35years

⎕

36 - 45 years

⎕

46 – 55years

⎕

56 years and above

⎕
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3. Marital status
⎕

Married

⎕

Single

4. What do you do as a construction workers/ what it is your profession?
Bricklayer ⎕
Painter

Electrician

⎕

⎕

Plumber ⎕

Plasterer

⎕

Labourer ⎕ Administrator⎕

Crane Operator⎕

Ironworker/ Steel worker⎕ Carpenter and Joiners⎕
5. For how long have you been working in your profession as a building
construction worker?
1-2 year⎕

3-5 years

⎕

6-10 years ⎕ More than 10

years ⎕

SECTION B: PREVALENCE OF MUSCULOSKELETAL DISORDERS
6. Do you currently experience work related pain? If No continue to section C
Yes⎕

No⎕

7. Does the pain occur when performing your job?
Yes⎕

No⎕

8. If yes, when do you experience the pain?
At work

⎕

⎕

after work

before work⎕

All the above ⎕
9. Do you think the pain you experience is due to the construction work you do?
No, it is not ⎕ I am not sure⎕

Yes, it is⎕
10. What kind of pain is it?
Mild pain⎕

Moderate pain⎕

Sever pain⎕

11. On which part of the body do you experience the pain? Make a cross (X)
where you experience pain on the human body picture provided below.
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12. Have you sought a medical care /treatment for the pain you experienced? If
no proceed to question 17
Yes⎕

No⎕

13. If yes, how many times did you visit medical facility for the pain you
experienced?
Ones⎕

two times⎕

three time ⎕

more than three times⎕

14. Have you sustained any soft tissue injuries due to your work within the last 2
years? If No continue to section C
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Yes, once only⎕

Yes, more than once⎕

No⎕

15. Which body part(s) was affected? Tick all body parts affected
Neck

Yes⎕

No⎕

Shoulders

Yes⎕

No⎕

Upper back

Yes⎕

No⎕

Elbows

Yes⎕

No⎕

Lowe back

Yes⎕

No⎕

Wrists

Yes⎕

No⎕

Hand

Yes⎕

No⎕

Hips

Yes ⎕

No⎕

Thighs

Yes⎕

No⎕

Knees

Yes⎕

No⎕

Ankles

Yes⎕

No⎕

Feet

Yes⎕

No⎕

16. What type of injury was it? You can choose more than one answer.
Tendon injury

Yes⎕

No⎕

Broken bone

Yes⎕

No⎕

Ligament injury

Yes ⎕

No⎕

Back injury

Yes⎕

No⎕

Dislocation of bone

Yes ⎕

No⎕

Nerve injury

Yes⎕

No⎕

Torn muscle

Yes ⎕

No⎕
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18. When did the injury occur?
At my current job ⎕ previous job⎕
19. Is the injury work related?
Yes⎕

No⎕

SECTION

C:

ERGONOMIC

COMMON

FACTORS

OF

MUSCULOSKELETAL DISORDERS
20. What is your weight in kilo grams?
Under 36 kg⎕

37 to 40 kg⎕

41 to 60 kg⎕

61 to 80⎕

81 to 120 kg⎕

121to140kg⎕

141 kg and above⎕ I don’t know⎕

21. What is your height?
⎕

Less than 50cm⎕

51 to 100cm

151cm to 200cm⎕

201 and above ⎕

101cm to 150cm⎕
I don’t know

⎕

22. How many hours do you usually work in a work day?
Less than 8 hours

⎕

⎕

8 hours

More than 8 hours

⎕

23. How many brakes do you usually have each work day?
No break⎕

1 break⎕

2 breaks⎕

3 breaks⎕

More than three breaks⎕
24. What is the usual total break time you get in a work day?
0-30min

⎕ 31-60min ⎕

91-120 min

⎕ more than 120 min⎕

61-90min

⎕

25. Does your work require you to do any of the following? Answer all questions
as Yes or No:
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24.1Working in an un-natural position (Awkward Posture)

Yes⎕

No⎕
24.2Using force when working

Yes⎕

No⎕
24.3Doing repetitive work

Yes⎕

No⎕
24.4Working with Vibration instruments or on vibration platform

Yes⎕

No⎕
24.5Working at the same position for a long time (Static Loading) Yes⎕
No⎕
24.6Working toward the edge of the wall or objects (Contact Stress)Yes⎕
No⎕
24.7Do you work under extreme temperature (hot in the sun)
No⎕

THE END, THANKS FOR YOUR COOPERATION
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Yes⎕

APPENDIX B: LATTER OF APPROVAL FROM CENTRE FOR POST
GRADUATE COMMITTEE
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APPENDIX C: LATTER OF APPROVAL FROM MINISTRY OF HEALTH
AND SOCIAL SERVICES
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