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INDUSTRIAL ERGONOMICS OF MANUFACTURING INDUSTRIES IN SOUTH WEST NIGERIA 
 
 

 

Abstract 

The study was designed to appraise the industrial ergonomics of manufacturing industry in 

south west Nigeria. The study adopted a survey research design the population for the study 

were foreman, fitter machinists and plant operator who are employee in the manufacturing 

industry in south west, Nigeria. Four research questions guided the study. The instrument 

used for data collection was tagged manufacturing industrial ergonomics (MIE) 

questionnaire. The trial test for determining the coefficient of internal consistency of MIE 

items with the use of the croubach alpha yielded a coefficient of 0.79. Mean and Standard 

Deviation (SD) was adopted in answering the research questions raised. The study indicated 

that the machines, instrument and equipment in use meet ergonomics requirement of 

employees, most controls in use meets standardized safety requirements. It was however 

observed that work environment needs improvement among other discoveries. 

Recommendations were made on modality to improve the ergonomics of the work place. 
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Introduction 

Since the inception of humans, they have successfully or otherwise attempted to create 

tools and equipment which satisfactorily serve human purposes and to control more 

adequately the environment within which people work. The increased rate of technological 

development of recent decades as well as the sharp increase in the population of Nigerians 

have all resulted into increase demands for industrially manufactured products. This has 

thus created the need to look at ways of increasing or improving the production of goods 

and services. 

Manufacturing industries according to Bizfluent (2021) are those that engage in the 

transformation of goods, materials or substances into new products. Insee (n.d) also 

described manufacturing industries as industries involved in transforming goods, and also 
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those that are concerned with the repair and installation of industrial equipment and 

subcontracting operations for third parties. On this same vein Ajala,Okanlawon&Adunni 

(2019).also viewed manufacturing industries as places where machines and equipment are 

put together to process raw materials into finished products. Thus, the objective is to 

enhance the production of goods in large quantities depending on the needs of individuals 

and the society.  

Different types of manufacturing companies exist with each having unique areas of 

specialization such as fabrication, textile production, furniture production, chemical 

production, and food and beverages production among others in southwest Nigeria. The 

region comprises of six states which includes Ekiti, Ondo, Osun, Oyo, Ogun and Lagos States 

respectively. The region has the highest concentration of manufacturing industries in 

Nigeria, with Ogun and Lagos States topping the charts. The dwindling numbers of 

manufacturing industries in NigeriaIs a contributory factors to the massive importation of 

finished goods into the country. The few manufacturing industries still existing are groaning 

under low productivity due to industrial accidents, work-related stresses, musculoskeletal 

disorders and other negative factors.  

Musculoskeletal disorders (MSD) are injuries or disorders of the muscles, nerves, tendons, 

joints, cartilage, and spinal discs (Centre for Disease Control and Prevention, 2020) MSD are 

associated with high costs to employers, this might be in form of absenteeism by employee, 

lost productivity, increased health care, disability, and worker’s compensation costs. 

Examples of MSDs according toMiddlesworth(2020)includes, Back pain, Carpal tunnel 

syndrome, Hernia,Sprains, strains, and tears.  

In Nigeria, many studies have attested to the fact that very high numbers of factory or 

industrial workers are experiencing varying degree of MSDs related illnesses (Saidu, Utti, 

Jaiyesimi, Rufa’i, Hbib, Maduagwu, Onuwe&Jajere (2011), Okafor , Ezeukwu , Igwe 

(2015)Njaka, Yusoff, Anua , Kueh , Edeogu (2021), Mbada , Abegunrin, Egwu, Fatoye, Moda, 

Falade, Fatoye (2022). This phenomenon might be a contributory factors to the high cost of 

operating industries in Nigeria and may also contribute to the massive migration of 

manufacturing industries from Nigeria to neighbouring countries (Sunday 2009, My 

Engineers 2018, Punch Newspaper 2020). 
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To be able to boost productivity, there is need to access the industrial ergonomic of the 

existing manufacturing industries in order to identify areas of improvement needs if any as 

well as note such areas for consideration in subsequent industrial designs. The current 

interest in industrial ergonomics is borne out of the fact that technological developments 

have focused attention on the need to consider humans in such development.  

University of North Carolina (2023) described Ergonomicsasa scientific 

disciplineconcernedwiththeunderstandingof interactions 

amonghumansandotherelementsofsystemandtheprofessionthatappliestheory, 

principles,dataandmethodstodesigninordertooptimizehumanwellbeingand 

overallsystemperformance. On this same vein, LihgtGuide (2021) defined Ergonomics is an 

applied science concerned with designing and arranging things people use so that the 

people and things interact most efficiently and safely.  Ergonomics seeks to change things 

people use and the environment in which they are used to better match the capabilities, 

limitations and needs of the people. The basic goal of ergonomics is injury prevention and 

enhanced productivity. Accordingly, Middlesworth(2022) identified three broad domains of 

ergonomics to include cognitive, organizational and physical ergonomics. 

Cognitive ergonomics emphases the ability of the mind to process information and interact 

with data. It emphases on how well the use of a product matches the cognitive capabilities 

of users. It concerned itself with intellectual processes as they affect interactions among 

humans. (Middlesworth, 2022) On the other hand, Organizational ergonomics emphasizes 

teamwork, smooth communication, job shifts, work satisfaction and cordial relation among 

company staff in order to increasing a company’s yield, output or performance. (Youmatter 

(2020) 

The Physical ergonomic is all about the safety and comfort of the individual in the work 

place. It focuses on building better working place with jobs designed to match abilities of 

people resulting in better working experience. It is an approach or solution to deal with a 

number of work-related musculoskeletal disorders. Accordingly, Middlesworth (2022) assert 

that the ergonomics is very much focused on workplace ergonomics which is the science of 

designing the workplace, keeping in mind the capabilities and limitations of the worker. 

Workplace ergonomics attempts to reduce strain, fatigue and injuries by improving product 

design and workspace arrangements (Brain and Spine, 2018). The benefit of workplace 

ergonomics according to physiopedia (2021).therefore includes but not limited to reduced 
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risk of work related injuries and illness, Higher productivity, Improved health, Improved 

mental insight, Better product quality, Decreased pain, Happy employee, Improved 

employee engagement and Better safety culture. 

Ergonomics Factors that may contribute positively or inhibit the well -being of the 

employees may include but not limited to Instrument display, Machine Control, 

Work Environment and Layout of workplace factors. 

Thedisplay system isoftenjusttheactionofthemachineonitslocalenvironment. 

Thedesignofthedisplaysofamachinecaneitherfacilitateinteractionorincreasetaskdifficu

ltyandtheprobabilityoferror. 

Mostdynamicdisplaysareeitherquantitativeorqualitativeinnature.Quantitativedisplaysare 

usedtogivethestateofthesystemwithprecision.Typicalexamplesaretemperaturegaugesand 

carspeedometers.Quantitativedisplaysmaybeeitheranalog,suchasanautomobile 

speedometer,ordigital,suchasacarodometer. Qualitativedisplaysareusedtodeterminethe 

“quality”ofthesystemwithoutknowingtheexactvalue 

Controls are 

thebasicoperationofthemachineonitslocalenvironmentascontrolledbythehuman. 

(Bridger 2003)Thus, Human 

interfacewithmachinesdependsontheprovisionofsuitablecontrols that are to 

beactedonbythe operators (employees).They are 

importantsourceoffeedbackduringexecutionofcontrolactions. Common type of hand 

controls according to (Bridger, 2003) includestoggle 

switches,rotaryswitches,pushbuttons,knobs,levers,wheelsandsticks.Commonfoot controls 

are also pedals and pushbuttons.  

Indesigningacontrols system foraworkstation or workplace,stress of having to attend 

toseveralthingsatonce most especially whenworkloadbecomesexcessive may be confusing. 

This may lead to accident iftherearetoomanysignalsorcuesor 

controltasksrequiringattention.Forthesereasons,itisimportanttoplacethe 

primarycontrolsanddisplayswheretheywillmostreadilybeseenandused,and where it can 

easily be read,understand,andoperate. (Hendrick and Dabfe 2001) 

Heath (2002) describe working environment as the sumoftheinterrelationships 

thatexistswithintheemployeesandtheenvironmentinwhichtheywork. Thus, 

Workingenvironment encompasses physical factors as they affect health of employees such as 
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noise, vibration, lighting, temperature, ventilation, humidity, airflow, tools arrangement etc. 

it also includechemicals  or toxic substances such as  gases, radiation, vapours 

andpaintsriskstowhichemployeesareexposed to intheworkplace. 

Anattractiveandsupportiveworking environment provide conditionsthatenable 

employeestoperformexcellently, while workplace environment factors with negative 

indices will result in preventable but fatal accident, sicknesses, 

discomfortontheemployeesandreduction in employees’productivity(Vischer,2007). 

Focusing on well-designed workplace layout eliminates distractions and spur employees to 

stay focused on accomplishing their goals. A well-planned workspace can make it easier for 

people to complete tasks more quickly and effectively, work together more collaboratively 

and creatively, and have a positive effect on their health, wellbeing, and engagement. 

 Feeling stuck in a cramped workspace can cause employees to shut down or get up more 

often to visit the restroom or coffee station. The sharing of a worktable with a colleague 

could result in the wasting of precious time searching for what they need. For many 

employees, a disorganised, chaotic workspace makes it more difficult, time-consuming, 

unsafe and prone to accident. Improperly designed workspace, worktable and equipment 

can lead to musculoskeletal disorders related illness, fatigue and frustration of the 

employees.  It may also result into irreparable injury, poor productivity and product quality 

Theaims ofergonomicsistoanalyseallthesefactorsandidentify the conditions needed to 

createaccordbetweenemployeesand theirjobs, this is in order to increase moraleand their 

productivity. 

An ergonomically well designed workspace and equipment will definitely lead to less body 

slumping, meandering stress and tension that can lead to work-related musculoskeletal 

complications and pain as a long time effect (The Swedish Work Environment Authority, 

2012) 

Bearing in mind the enormous influence workplace ergonomics has on the efficiency and 

productivity of employees, most especially in the production industry, thefactorsthat may 

affecttheinteraction between humans, workspace and machines that will increase 

the chances of manufacturing industry maximally enjoying the benefit of 

ergonomics is the focus of this study. The article thus  assess ergonomics as applied to 

instrument display design, machine control, layout of workplace and work environment as 
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they affect productivity and comfort of employees in the manufacturing industry in 

Southwest, Nigeria 

Literature Review 

Ajala,(2012)conductedastudyaimedatanalysingtheinfluenceofworkplaceenvironment

onworkerswelfareandproductivityingovernmentparastatalsofOndostate,Nigeria.Thefindi

ngsofthestudyrevealedthat,workplacefeaturessuchassufficientlight,absenceofnoise,pro

perventilation,layoutarrangementandgood 

communicationnetworkatworkplacehaveeffectonworker’swelfare,healthy, 

morale,efficiency,andproductivity.The study recommendedthatindustrialsocial 

workersshouldadvocatewithmanagementtocreateaconduciveworkplaceenvironmentan

dgoodcommunicationnetworkthatwillattract,keep,andmotivateitsworkforcefor healthy 

livingandimprovedproductivityandguaranteeemployees,enthusiastic employers and 

sustenance of the organization. 

Another noteworthy study was that conducted by Alzahrani (2019) on 

therelationshipbetweenworkplaceergonomics(Temperature,furniturearrangement,facilities, 

lighting, noise,equipment)andacademicstaffperformanceinUmmAl-

QuraUniversity(UQU)at Makkah. The sample of the study consisted of 154 academic 

staffattheCollegeofEducationinUQU. The 

descriptiverelationalapproachwasusedtodetectthelevelofworkplaceergonomicssatisfactiona

ndemployee’s performance. Thestudy revealed that 

theworkplaceergonomicssatisfactionlevelwasmedium and that theperformancelevelof 

academicstaffattheCollegeofEducationinUQU,regardingtheworkplaceergonomicswashigh. 

The study conducted by Kitila (2017) 

oneffectsofphysicalworkplaceenvironmentonMicroandSmallEnterprisesworkersperform

ance and productivityinTanzania was another noteworthy study. Thestudyusednon-

probabilitysamplingtechniquestocollectdata.The study revealed that the components of 

physical workplace environments affects 

workersperformanceandproductivityofMSE’sinDaresSalaam.Officelayoutandspace,qua

lityairandventilationandlightningalsohavegreatercontributiontowardincreasingMSE’s

workersperformanceand productivity. 
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On a related note, Kolade and Oladipupo(2019) carried out a study to examine the 

relationship that exists between physical workplace setting and job satisfaction of employee. 

Survey research design was adopted in the study. Pearson Product MomentCorrelation 

(PPMC) and Simple Regression analysis were adopted to test the relationship 

amongvariables. The findings indicated that the physical workplace setting correlate with job 

satisfaction whilework system significantly affects employees’ effectiveness 

Olawumi&Gbareyghe (2022) also carried out a survey study on the Influence of Office Layout 

on Academic Staff Performance in Covenant University, Ota. The objectives of the study 

were to investigate staff perception of office layout, examine factors influencing staff 

performance in an office, and establish the nature of the relationship between office layout 

and staff performance. Questionnaires were randomly administered to academic staff at the 

university, the study revealed that office layout has a significant impact on performance. The 

study later recommended, among other things, that the Management of the institution 

should improve on office layout in order to enhance performance 

Ajala andOkanlawon(2020)also conducted a study titled  Environmental Ergonomics as 

Correlate of Job Performance of Employees in Selected Workplaces in Lagos, Nigeria. The 

research looked into the correlation between environmental ergonomics and office 

employees. The descriptive survey research design of ex-post facto type was adopted for the 

study. Three hundred (300) respondents took part in the research. Environmental 

Ergonomics and Job Performance Questionnaire (EEAJPQ) was used for data collection. The 

findings showed that there was a positive significant correlation between room 

temperature, indoor air quality, illumination, noise, furniture/tools and job performance.  

Another recent study conducted by Chukwuma (2022) titled Physical Work Environment 

(Ergonomics) and Workers’ Productivityin Selected Small and Medium Scale Enterprises in 

Umuahia, AbiaState, Nigeria has the purpose of empirically examining the relationship 

between physical work environmentand worker’s productivity of small and medium scale 

enterprises.A structured questionnaire that highlightedsome of the factors related to 

influence of the workplace on employee productivity was administered to onehundred and 

twenty (116) workers randomly selected from a population of One Hundred (100) SMEs in 

UmuahiaAbiastate. The data was analyzed using descriptive andinferential statistics The 

results of the study reveal that there was a statistically significant correlation between 
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physical environment and social interaction of the workplace and productivity of small- 

scale enterprises. Thestudy recommends that If possible, changes should be included into 

the design and layout to adjust the location to suitdifferent types of personnel. Firms should 

consider employee health while locating machines, as this reduces the risk of injury and 

lowers theworkers' error rate among other recommendations. 

In a related vein Saidu, Utti, Jaiyesimi, Rufa’i, Maduagwu, Onuwe&Jajere (2011) conducted a 

study on the Prevalence of Musculoskeletal Injuries among Factory Workers in Kano. 

Metropolis, Nigeria. Five hundred questionnaires were distributed to respondents recruited 

from tannery, steel rolling, textile and agrochemical factories at the 3 industrial estates of 

the metropolis. The study uncovered that a substantial percentage of factory workers had 

sustained MSIs. Body ache/discomfort and that low back region was the most common 

injury sustained among the subjects surveyed. This thus indicated that the industry 

ergonomically need to be redesigned and updated. 

 
ConceptualFramework 
Based on the literature review, the relationship between ergonomics and industrial  

Workplace ergonomic compliance can be conceptualized and depicted in Figure1 

 

Fig. 1Relationship between Workplace ergonomicfactors andergonomic compliance  

 

PurposeoftheStudy 

Themainpurposeofthestudywastoanalysethe industrial ergonomics of manufacturing 

industries in south west Nigeria. Specifically, thestudy soughtto 
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(i) Determine if the various instrument display use are designed and installed in 
conformity with the principles of ergonomics. 

 
(ii).  Investigate the conformability of various controls used in the industries to the 

prescribe standards requirement 
(iii). Access the conformity of the Design of the workshop to ergonomic principles 

(iv).  Determine whether the arrangement of the work place environment reduces 
accidents and work- related stresses.  

 
ResearchQuestions 

1. Are the various instruments display installed in the industries designed and installedin 
conformity with the principles of ergonomics? 

 
2. To what extent does various controls used in the industries conform to standardized 

ergonomics requirement? 
 

3. Do the workshop layout design of the industries conform to ergonomics principles 
 
4. To what extent does the arrangement of the industrialwork-place environments 

reduces accidents and work- related stresses.   
 

 

 

METHODOLOGY 

AdescriptiveSurveydesignwasusedforthestudy.Thestudywascarriedoutin seven 

manufacturing industries in southwest Nigeria. These includes; (i). Pharmadeko PLC; Agbara 

Industrial Estate, Agbara, Ogun State.  (ii). Unilever Nigeria PLC, (Agbara Factory); Agbara 

Industrial Estate, Agbara, Ogun State.  (iii). Cadbury Nigeria PLC; LateefJakande Road, Ikeja, 

Lagos State. (iv). Golden Penny Flour Mill, Old Dock Yard road, Apapa, Lagos State (v). 

Nigerian Bottling Company (Coca-Cola) Ltd (NBC), Asejire-Plant, Ibadan (vi). Seven-up 

Bottling company, Ibadan).  (vii) Saroafrica International Limited, (gossy warm spring Ltd.) 

IkogosiEkiti. 

The population for this research study includesForemen, Fitters, Machinists and Plant 

operators in manufacturing industries in Southwest, Nigeria 
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Sample for the study consisted of four hundred (400) respondents 

purposivelydrawnfromthepopulationintheabovementioned industries. Thus between 50 

and 60 respondents were sampled in each of the seven industries.  

The instrument used for the collection of data for the study was a structured 

questionnaire titled Ergonomics of Manufacturing Industries 

(EMI).TheEMIwasa5pointlikert 

ratingscaleofStronglyAgree(SA);Agree(A);Undecided(U)andStronglyDisagree(SD) developed 

by the researcher. The questionnaire was divided into fivesections, A toE. SectionA 

soughtinformationonpersonaldataofthe 

respondents.SectionBsoughtinformationonergonomics applied to instrument design. 

Section C soughtinformationonergonomics applied to machine and control. Section D 

soughtinformationonergonomics applied to the layout of workplace and section E 

soughtinformationonergonomics applied to the work environments.  

Thequestionnairewasvalidated bytwo mechanical engineers who are registered by the 

council for the regulation of engineering in Nigeria (COREN)that are not part of the study 

and one ergonomics expert from Ekiti State University. Thecommentsand 

suggestionsoftheexpertswereincorporatedinbuildingupthe finaldraftofthe 

instrument.Theinstrumentwas trial-testedon15 equivalent manufacturing workers in 

Osogbo, Osun State,anIndustry 

notinvolvedinthemainstudy.Theresultwasusedtodeterminethe reliability of the 

instrumentusingCronbachAlphatechniques.A reliability index 

of0.79wasestimated.Thisvaluewasconsideredhighenough,thusindicatingthattheinstrument 

wasadequateandreliableforthestudy.Thequestionnaireswereadministeredtotherespondents

withthehelpofsixresearchassistants.Thequestionnaires wereretrievedfrom the 

respondents a week after being given to them by the research assistants. Three hundred 

and ninety (390) copies out of the 420 copies were returned. This represent a 93% retrieval.  

Theresearchquestionswereansweredusingmeanandstandarddeviation. 

Aquestionnaireitemswithmeanratingof3.50andaboveonthefive- 

pointscalewasacceptedandthusindicatedthattherespondentsagreedwiththeitemontheq

uestionnairewhileameanof3.49andbelowindicatedthat 

therespondentsdisagreedwiththeitemonthequestionnaire. 
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The3.50cutoffpointwerederivedfromthesumofnominalvalues 

assignedtothescalingitemsrespondedtobytherespondentsdividedby numberofrespondents 

(N)thatrespondedtotheitems 

 

 

 

RESULTS 

The result of the research questions are as presentedbelow 

Table 1: Mean and Standard Deviation ratings of responses of respondent on the conformity 
of installed instruments displays to ergonomics principles 
 

S/N N=390 
 ERGONOMICS APPLIED TO INSTRUMENT DISPLADEY Ẋ SD DECISSION 
 DESIGN     

1 The types of machine display used in my workplace are 3.61 1.38 Agree 
such that are not Susceptible to misinterpretation 

2 External information are not always required to operate 3.54 1.30 Agree 
equipment or perform task on them 

3 The various displays required for my task are arranged 3.82 1.20 Agree  
for optimum usage 

4 The numbering displayed on the indicator or instruments 3.72 1.27 Agree 
are legible 

5 The conventional codes are strictly adhered to in terms 3.55 1.35 Agree 
of lighting display on equipment in my workplace 

6 Buzzers or other auditory/noise indicators are provided as 3.94 1.24 Agree 
warning displays 

7 There is a clear difference between the dial and the  3.93 1.23 Agree 
background of the instruments I work with 

8 The instruments I work with are so mounted to facilitate  4.09 1.23 Agree 
ease of reading 

  _______________________________________________________________________ 
 Grand Mean       3.71 
Key N=numbersoftherespondents 
 X=meanoftherespondents 

SD=standarddeviationoftherespondents 

The above table shows that all the items were agreed to by the respondents. This thus 
indicated that the installed instruments’display in the sampled industries conformed to 
ergonomics principles 
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Table 2: Mean and Standard Deviation ratings of responses of respondent on the conformity 
of the design of machine control to ergonomics principles 
 
S/N N=390 
 ERGONOMICS APPLIED TOMACHINE AND CONTROL Ẋ SD DECISSION
     

1 Where controls are used, the type of control device  4.00 1.15 Agree  
used on equipment I work with  minimise fatigue and  
stress 

2 Each control device is easily identifiable.   3.85 1.18 Agree 
3 The controls on the equipment are well designed in terms 3.97 1.21 Agree  

of shape 
4 The controls are designed properly in terms of size  4.09 1.23 Agree 
5 The operation of each control on the machines agrees  4.03 1.12 Agree 

with the corresponding display 
       6 The conventional code is strictly adhered to in the design 3.80 1.18 Agree 

of the controls on the machines 
       7 The operation of the control device is in agreement with  3.99 1.25 Agree 

the human response tendency 
8 The control device(s) is/are arranged conveniently and for 3.53 1.27 Agree 

reasonably optimum usage 
9 The design of machine and control takes into account  3.69 1.33 Agree 

variation in dimensions 
10 The gender of individual user are taken into consideration 3.70 1.25 Agree 

in the design of machine control 
    ______________________________________________________________________ 

Grand Mean       3.86 
Key N=numbersoftherespondents 
 X=meanoftherespondents 

SD=standarddeviationoftherespondents 

 
Data presented on table 2 shows that the respondents were in agreement with all the items 
as to the conformity of the design of machine controls to ergonomics principles. Thus, 
controls used on the equipment in the industries in south-west Nigeria are ergonomically 
attuned 

Table 3: Mean and Standard Deviation ratings of responses of respondent on the conformity 
of the workshop layout design to ergonomics principles 
 
 
S/N N=390 
 ERGONOMICSAPPLIED TO LAYOUT OF WORKPLACE Ẋ SD DECISSION 

      
1 The workplace is suitable for the range of individuals who 3.50 1.32 Agree  

may use the facility 
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2 The various components and other features of the facilities3.68 1.23 Agree 
are arranged in satisfactory manner for ease of use 

3 The arrangement of the facility do not compromise safety  4.02 1.30 Agree 
Standard 

4 There is provision of appropriate tools/materials required  3.74 1.34 Agree 
for the specific job I do 

5 work-related stresses or musculo-skeletal disorders  3.48 1.89 Disagree 
(back,neck, hand, leg pains etc.) are rarely  experienced 
by me after work 

6 The arrangement of my Workplace encourages safety and 3.98 1.23 Agree 
discourages factory industrial related accident. 

7 Adjustment(s) made to my workplace after the initial  3.80 1.18 Agree  
design has improved my efficiency 

8 There are provisions for lifting/carrying heavy objects in  3.71 1.25 Agree 
my workplace 

9 My workplace is designed to allow for free movement of 3.64 1.24 Agree 
workers to exercise their body parts when need be 

10 If given the opportunity to advice, I will not suggest any  3.97 1.21 Agree 
re-arrangement of my  workplace for optimum   
productivity and efficiency 

    _______________________________________________________________________ 
Grand Mean       3.79 

Key N=numbersoftherespondents 
 X=meanoftherespondents 

SD=standarddeviationoftherespondents 

 

Table 3 indicates that the respondents are in agreement with all the items above except for 
item 5 that was rated 3.48. Thus indicating that the respondents disagree with 
statement.Despite being in agreement with other items, the respondents still suffers from a 
kind of work-related stresses or musculo-skeletal disorders     

Table 4: Mean and Standard Deviation ratings of responses of respondent on the conformity 
of the factory working environment to ergonomics principles 

 

S/N N=390 
 ERGONOMICSAPPLIED TO THE WORK ENVIRONMENT  Ẋ SD DECISSION 

      
1 The visibility of my workplace is satisfactory.  3.53 1.27 Agree 

2 Glare is not a problem at my workplace   3.88 1.31 Agree 

3 I do not need any additional personal lighting arrangement to 3.33 1.49 Disagree  
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thegeneral lightinginmy workingenvironment 
4 My performance is not negatively affectedbyimproper 3.81 1.19 Agree  

placementofwork equipment 
5 Intense and disturbing noise in my workplace   3.51 1.29 Agree 

Environmentis firmly controlled   
6 The colour of the work environment, including thePaintings2.98 1.45 Disagree 

and ornamental flowers are so pleasant to behold 
7 The temperature in my workplace is somehow kept at 3.35 1.47 Disagree 

a tolerable level. 
8 My workplace is properly ventilated    3.53 1.27 Agree 
9 My workplace environment is well illuminated  3.72 1.27 Agree 
10 My workplace environment is constantly very clean and 3.32 1.47 Disargree 

free of dust 
11 we are protected from the dangerous emissions in my  3.20 1.23 Disagree 

workplace 
12 The quality of air around and in my workplace   3.34 1.46 Disagree 

environment is very pleasant 
13 The environmental condition in my workplace does not 3.42 1.50 Disagree 

pose a threat to my health and well-being as an individual 
_________________________________________________________________________ 

Grand Mean       3.20 
Key N=numbersoftherespondents 
 X=meanoftherespondents 

SD=standarddeviationoftherespondents 

 

Table 4 above shows that the respondents agreed with only six of the items this includes 

items 1, 2, 4,5,8, 9. They disagree with seven (7) of the items. The items are 3, 6, 7, 10, 11, 

12 and 13. It has grand mean of 3.20. This is indicative of the fact that the respondents do 

not believe that their industries’ work environment conform to ergonomics principles 

 

 

DISCUSSION AND CONCLUTION 

The data presented in Table 1 provided answer to research question one, the finding 

revealed that the respondents (employees) agreed that the display systems of the 

instrument used in the industry complied with ergonomics principles. Thus, all the items 
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were agreed to be present in their workplace. The implication of this finding is that the 

instruments display adopted in manufacturing industries in southwest Nigeria, do not pose 

risks due to accident or musculoskeletal disorders related illness to the users. This finding 

corroborated the assertion of Bridger (2003) and Hendrick (2002) who separately 

postulated that an ergonomically compliance display system will reduce the chances of 

the occurrence of accident and also drastically reduce musculoskeletal related illness. This 

finding is similar to that of Grozdanovic and Bijelic(2020) who conducted a study on the 

Ergonomic design of display systems in control rooms of complex systems in Serbia and 

concluded that adequate design of display systems in control rooms has a significant impact 

on the efficiency and functionality of the operator's work in control centers. 

Furthermore, the data presented in Table 2 provided answer to research question 2 on the 

conformity of the design of machine control to ergonomics principles in southwest Nigeria 

manufacturing industry. The Findings revealed that the respondents agreed to all the items 

which has a combined grand mean of 3.86. This is above the general cut off mean. This 

finding is in line with Kroemer (2011) who concluded that if all necessary steps and 

precaution are taken in the design of controls, the operators shall be safe. It is also in 

agreement with Hedge (2013) deduction that Controls are a frequent source of system error 

and failure,especially when improperly placed, badly designed or wrongly used. A further 

explanation of this finding could be explained by a very important European legislation to 

assess whether or not machinery meets certain minimum requirements for health and 

safety passed for machinery safety standards for controls and displays (EN 894) that was 

intended to prevent health and safety matters being used as a barrier to trade which 

includes requirements for designers to take ergonomic principles into account when 

considering how a machine will be used. (Gray ,2000). Since most of the machines, tools and 

equipment used in the modern industries in southwest Nigeria are either Asian or EU 

manufactured, they are bound to comply with international standard and specification.  

The data presented in Table 3 provided answer to research question three on ergonomics as 

applied to layout of industrial manufacturing workplace. The Findings revealed that the 

layout of the workplace conform to ergonomic principles. This is reflected in the agreement 

of all the questionnaire items by the respondents which all have their mean above the cut 

off mean and with a grand mean of 3.79.This findings corroborated the study of Kolade and 
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Oladipupo (2019) who observed contentment in their respondents workspace and  the 

study of Ajala and Okanlawon (2020) who discovered a positive significant correlation 

between furniture, tools and equipment on one side and job performance of the 

employees. 

This finding is not in agreement with the study of  Njaka, Yusoff, Anua, Kueh and Edeogu 

(2021) who discovered high prevalence  of MSDs among quarry workers in Nigeria, with 

lower back pain being the most common type with exposure to vibration being among the 

identified causes  

On yet another contradictory study by Halim, Omar, Saman, Othman and Ali (2009) on 

Ergonomics Risk Factors at Manufacturing Industry: A Prelude Study that  was conducted in 

a metal stamping company of which the objective was to identify ergonomics risk factors 

present in the workplace and propose a solution to minimize the risk of occupational 

injuries. The study revealed that there was evident that workers were exposed to 

ergonomics risk factors associated with awkward working posture such as ergonomically 

unfriendly designed workstation. Perhaps the most plausible explanation for the differences 

in the findings of the present study and does identified above is that majority of the 

industries equipped with the state of the art machines and facilities. Again, the sampled 

industries are indoor related unlike the quarry and metal stamping industries that is outdoor 

oriented where manual tasks are often carried out 

This study is also not in line with the findings of Saiduet all (2011) who discovered in 

hierarchical order that Low back complaints, limb injuries, shoulder complaints and hip 

injuries to be the highest prevalence of Musculoskeletal Injuries among Factory Workers in 

Kano Metropolis, Nigeria.  

The data presented on table 4 as regard the work environment of the manufacturing 

industries meeting ergonomics standard provided answer to research question 4. The 

respondents disagree to majority of the items i.e.  3, 6, 7, 10, 11, 12 and 13 while they only 

agreed to items 1, 2, 4, 5, 8 and 9. Thus the grand mean of 3.20 is lower than the projected 

cut off mean.  This study is inharmonywiththat of Bushiri (2014) who discovered that 

flexibilityofworkingenvironment and work noisedistraction among other findings are 

major ergonomic problem identified in the her study 

The study also corroborated an earlier research by Kumari and Kaur (2018) in their study 

titled Ergonomic assessment of the work environment of foodprocessing enterprises where 
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they observed that the light intensity in all sampled enterprises were less thanthe 

recommended value and that the workstation dimensions were also not in accordance 

with therecommended values.  

The finding of the study is at variance to the study of Ajala and Okanlawon (2020) who 

discovered a positive significant correlation between room temperature, indoor air quality, 

illumination, noise and job performance. This differences may probably be due to the fact 

that Ajala and Okanlawon study was not performed on industrial manufacturing employees 

but on office workers. 

RECOMMENDATION 

Based on the findings of this study, the following recommendations are made; 

The Workenvironmentneedtobeergonomicallyregulatedand adaptedtoemployeesin orderto 

increaselabourperformance andproductivity 

Employersshouldbewatchfulofalltheworkplacedesignelements such as colour, 

temperatures, noise, sanitary conditions and i llumination 

thatcanhamperemployees’ productivity. 
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