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Abstract
Employees’ health and safety are affected by workplace
environment which have serious consequences on their productivity. Employees” optimitn performance is a

function of the state of their health. Thus, this study examines the influence of office ergonomics on
employees ' health and safety in Nigerian universities. Mived methods of research were used and a survey
design was adopted for the study. Primary data was used to elicit information from the respondents
through the administration of a structured questionnaire. The study Jocused on Nigerian second generation
federal universities with particular reference to the university in the North-central geo-political zone. A
multi-stage sampling technique was used to. select sampled respondents. Data collected were analyzed
using the partial least square structural equation model using SMART PLS3 software. The findings
revealed that office layout and design and office atmosphere and environment are statistically significant in
predicting workforce health and safety. The study concluded that office ergonomics influence employees’
health and safety. The study recommended that office layout and design, office environments and
atmosphere should be appealing for the work process to ensure workforce health and safety. While office

temperature and lighting should be improved to enhance optimum productivity.

lavout and design, physical conditions, and office

Keywords: Employees’ health and safety, Nigerian Universities, office ergonomics, office environment,

workplace

1.0 Introduction
The most indispensable resources of any organization is human-being as all other organizational resources

depend on human capital for their functionality (Falck & Rosenqvist, 2012). Irrespective of the nature of
the organization whether capital or labour intensive, man will still play a major role as a machine cannot
operate itself. These realities form the basis for the focus of the need for this vital machine of any
organization. Employees must be healthy to perform their assigned tasks and most of the inhibiting factors
to employee’s health and safety emanated from their workstations (Ahmed & Shaukat, 2018). In
addressing this issues, organizational psychologists redirected their attention in creating a flexible and
conducive work environment to instil work value in their employees and to ensure that their health and

safety are paramount in achieving the desired performance (Hedge & Puleio, 2014). Employees regarded
their workplace as an extrinsic factor of motivation to enhance productivity (Chim,

2014). This necessitates
the need for a conducive work environment embedded in the concept of office ergonomics.

ictivity

Office ergonomics emphasis the significance of office elements that can enhance employees’ prodt
ace for

in fitting to the job such as spatial arrangement, air quality, lighting, colour schemes, noise level, sp
free movement, adequate temperature and good ventilation (Dul & Ceylan, 2011). The main purpose ol
office ergonomics is ensuring that employees are fit to the workstations to promote a good work process
and enjoy a healthy stay in the office while performance is optimal. The focus is on office layout, desigh.
environment, and structurc (Michacls, 2011). The adequate, conducive and accessible oftice represents the
dignity and values the firms placed on their staff and it also signifies the organizational strat
both internal and external stakeholder. Office ergonomics emphasis great significance 10 structu

eeic opals 10
l'L‘d
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kstations, conducive environment and pood interior décor (Falek & Rosenquist, 2012). All these
Orksti o1 2 g ; ) p 1 o fs . p w

“l sents are divectly or indivectly influence employees® health and safety, performance, and productivity.

¢ Cn ¢ A . v

Office ergonomics affect employee's efficiency, effectiveness, l'U‘IlI[H,'I'.:II(;l:, ;ml'l commitment to work as
ihe |.\|1;:-|t||11 effect of inadequate ergonomics features is «':'||):|I)I_(- 0Of causing physical mu'l mental health ;m'd
M\-]m‘h\gzicnl disorder it not properly  manage  (Chim, ,’.U‘I/‘). Office ergonomics th:ar:cl; work
:‘;"I'il\l'li\;\lit‘t‘ and reduces work hazard by adapting the work o fit the person instead r;.f Ilfr(;lrac{ m;‘; r.,';r‘;jm
ro adapt to the work, The impliu\(i.m_\ 15 that it vn('mrluw,'(:.'a employees to work more effectively, efficiently,
and productively at their jobs (Nacini & Mosaddad, 2013),

rmplovees in Nigerian Universities engage in a multi-faceted assignment and stay long at work (Ikeuchi &
\Io:mh;whi. 2017). Thus, most of the chairs currently in use at Nigerian universities offices are without

Ja

adjustable or ergonomic features, Itis, therefore, feared that due to long and poor sitting posture. a number

of the employces may have suffered various degrees of back, spine, neck and stress-related ailments
(Michaels, 2011). Besides, some offices continue to use noisy window unit air-conditioners in fairly

illuminated offices which have the capacity of affecting the cognitive abilities and health, and overall

J
productivity of the users of the facility. During these challenges at the workplace, management, however,
still expects employees of all categories to put up their best performance in the attainment of organizational

ooals and objectives. The typical Nigerian worker often finds themselves in a workplace environment that,

e

to a large extent lacks the congenial atmosphere that safeguards their safety and overall interests. Thus, this

study examined the influence of office ergonomics on employees’ health and safety in Ni
Universities.

2.0 Literature Review
Concepts of Ergonomics

Ergonomics entails the layout and design of the work environment to facilitate a smooth work process 1o
tudy

e

h

S

enhance workforce performance (Naeini & Mosaddad, 2013). Ergonomics is defined as the scientific stud
of human work. This concept encompasses the psychological effect of the officeholder based on th

u

interaction with the work process and the environment of work (Hedge & Puleio, 2014). Proper office witl
ergonomics features reduces the hazard and risks involves in day to day activities at work, promote
workplace safety, reduces workplace injuries, reduces health care visit, minimizes illness and enhance the
healthy workplace. Most workplace hazard occurs as a result of the fact that substantial time of the
employees in a day to day is spent in the office. The accumulated stress, strain and sprains can lead to
cumulative trauma disorders (CTDs) (Carlson et al., 2019: Chim, 2014). For instance, a work position that
requires an employee to be on one spot or posture for long may result in some discomfort and as such cause
some illness, harm or affect employee’s health, nerves, and muscular disorders (Health and Safen
Executive, 2011). Branches of crgonomics include; office ergonomics, macro ergonomics, engineering
ergonomics, physical ergonomics, cognitive ergonomics, organizational ergonomics and the likes.

i

Office Ergonomics

An office is regarded as a point where business and professional activities are being carried out. Clerical
and administrative dutics are usually carried out in the office (Baydur et al., 2016). It is a building facility
orin g contemporary term, a point where a business or professional transaction are performed. It may b“.\ .
Permanent or temporary location for business activities (Dul & Ceylan, 2011). However, the functionality
of an office depends largely on human capital to get work done (Robertson et al., 2016). Thus, the essence
of office ergonomics is centre on the human factor as the fundamental element of an office with the beliet
that 4 healthy workforce is the lifeblood of every organization by fixing office to the people (_“?‘mmm e
2015). The human focus and nature of office layout have to do with the attributes ol‘lhc. oftice 0}"'“‘.‘9{’3
such gs preferences, belicves, capabilities and dimensions (Chim, 2014). The variables<QRgRce
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a positive effect on the way work is
ad. 2013). Organizations that faije.
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(o the existing employee and it may also be
o of satisfaction and retention to sop,..

compaonents.
md Desion: The design and lavout of the office have
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Office Lay-Qut «
being carried out and subsequently on performance

ake cognizance of their work environment will n
2014). Conducive office design serves as a motivating factor

source of attraction to a potential employee, It brings some SCHE : T
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! (I'nlck & Rosenqvist, 2012). ['he contemporary

and conducive office layout and design whicy,

of oflice craonomics more popular in appealing to the curwlu;n and physxcal needs of

‘ hi & Motohashi, 2017). Onc of the essentials productivit,

layout and design in this study based on

ot

also improves the way they respond to ¢
jiscourage the employvee and afteet their ley el ol reasoning
organizational managers now vecognize the need for a good

> th Mmeeit

hag ad
Nas Maae e ¢

y enhance productivity (Tkeue

the employee W
enhancers is a good work design. The proxies used for the office
adequate space for frec movement of man and

 accessibility to the needed materials,
acc to reduce haz
and emvironment: The office environment plays a significant role in affecting employee
work. Works need to be arranged efficiently to facilitate a smooth ﬂmfv of work (Dul &
11). The concept of work environment encompasscs the workplace surround'lngs and physical
“+he work stations which is expected to be ncat, secure, healthy, and hygienic for an effective
work process (Falek & Rosengvist, 2012). Typically, it also encompasses other conditions relating to work
lovment and factors relating to noise level or pollution, adequate ventilation and air quality and the

ard and promote safety.

the extant literature at
ind spatial arrangement within the workpl

< 9
matarmale s
maitnais, a

secure parking space and provision of

IiLes Besides. these also include other benefits relating to childcare,
lunch. The proxies used for office atmosphere and the environment in this study are the location of
uipment and classrooms. noise level, and office temperature and adequate ventilation for employees’

Sice Components and physical conditions: A suitable office in the workplace is expected to be convenient
10 facilitate optimum productivity (Chim, 2014). There are basic tools expected in the office for the
efTective smooth running of both clerical and administrative functions. Lighting is perhaps one of the most

ice physical conditions (Carlson et al., 2019). Likewise, the furniture, adjustable seating

important of offi
rior décor. colour and the likes posed mental and psychological health issues to the employees

position. inter
turn affect their productivity at work. Poorly illuminated offices have a serious effect on employee
lems and inadequate furniture and cabinet make the

sight. poor sitting position lead to spine-related prob
keeping of document strenuous (Hedge & Puleio, 2014). The proxies used for office components and
, adjustable seat and suitable furniture and cabinet for

"
physiczl conditions in this study are adequate lighting

the proper keeping of document.

“l"T!"." ;ﬂ
viliLii d

Employees’ Health and Safety
Hezlth is wezlth and the key determinant of employees’ productivity and performance in a workplace is a
hezlthy life (Naeini & Mosaddad, 2013). It is only a safe and healthy workforce that can achieve the target
or surpass organizational goals and objectives. Employees’ health and safety are important 1o reduce
medical cost, hospital visits, absentceism rate, increase “concentration and commitment, healthy stay at
work, prevention of hazard, longevity and the likes to increase employees’ productivity and performance
(Dul & Ceylan, 2011). Office ergonomics such as office layout, environment and physical conditions play a
key role in employccs’ health and afety (Chim, 2014). A neat, clean, hygicnic and attractive office make
the employees be at casc. comioit and guarantee employees wellbeing for optimum performance. The
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used for employees™ health and safety are hay

prO-\'ieS

ard prevention
kplace and employees safety assurance, 1% prevention and control, healthy stay at the

wor

yorkplace Ergnlll()l{llCinllll(l Employees’ Health And Safety: A Link
e ooal of office ereonomics is 1o enhance cmmnlooas
L C\leua] . 1;c other inhu\ t nl“u 510 efiiiice cmployees health and safety to improve productivi
o i 50 Ty — : A > productivity
BEstien HCl“tl we Visit, i Ladvantages associated with employees having a "uit'nhlpL - r{, m.(c A
e are Visit. ANANCAR 1} A . - - : 5 4D H » yrkstati as
reduces hea ]1L ¢ visit, inereases attendance, reduces health care cost promotes healthy st ( tm (hll[
o sAEAGLE ces ¢ a1t : . ) 05, 25 nee stay at work
increases cmploycee: commitiment and _|0h mvolvement in the \vm-kpl'wc (Hedge & P:j]( i(/ 1/((;/14 "l})r :
Pl Upe & Cl10, Z ). 1hese

\ - d for the developme * offic L
i 1 o ANnVIT &) N N X JRPRLY | T " ~ ent ()f ()”I(,(; ereconomics.
rhe work environment is helpful to facilitate a safer, healthy and conducive atmosphere for an employce

Lowever, lkcglchi and Motohashi, (2017) emphasize that physical conditions of the workplace infl

employees safety at work which induce a positive perception about their W()rl: '1;1d },;‘/Z(,’W:fl.‘:“. 'i'ff'ucr'cc
their commitment to the organizational goals and objectives. In the same vein (Mic}:achd(;_;:; :Uifv dt?ct lon
revealed that an improved work environment usually results in employee’s Cor;nnilmcm'\.z/hich 1) ;];Jti!n:bsl()
from increase attendance, deep interest in organizational goals and objectives and enhance pcrfr);mz:ncé )

pumerous benefits accrued to organizations necessitate the nee

3.0 Mecthodology

The study adopted a mixed-method which comprises qualitative and quantitative methods. A survey design
was used through the administration of a questionnaire to respondents. The area of study is the Nigerian
Universities with emphasis on the second generation of federal universities. These universities were
established by the military government within 1975-1980 and some of the buildings, offices and facilities
are not ergonomics in nature. The seven universities are the Universities of Maiduguri. Ilorin, Jos. Calabar.
Port Harcourt. Sokoto, and Ado Bayero University, Kano. Multi-stage sampling techniques were adopted
for the study which comprises purposive (focusing on Nigerian federal universities), judgmental (second
generation universities). stratified (focusing on the universities in the North-central geo-political zone) and
simple random sampling. The rescarch instrument was administered at the University of llorin which
represents the only second-generation universities in the North-central geo-political zones of Nigeria. The
population of staff in the selected university was about 4, 324 which comprises both academic and non-
academic staff. Taro Yamane sample size determination was used to arrive at 367. A .structurcd and
validated questionnaire was used to clicit information from the respondents with a 7-point le.cr.t-scale. The
study’s variables are office layout and design (spatial arrangement, free movement & accessibility), otlice
atmosphere and environment (noisc level, temperaturc &, equipment), office componer?tsv angl ph}f\tm
conditions (seating. furniture & lighting), and employees’ health and safety (hazard prevention, satety

assurance & healthy stay in office). Collated data were serutinized and analyzed with a structural equation
model using par’tial’lcasl square with SMART PLS 3 software.

.cults and Discussion ) _ i PP NS ¥, (]
?50 RL:;:‘im,d were cvaluated and scrutinized to determine their usability. 95% of the returned copies of the
ata obtainc

- onnaire were found ysable for the study i.c. 349 out 367. The variables of the study were presented in
questionnaire ¥ A+

the path model @5 shown below:
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he path model analysis in figure 1 shows the influence of office ergonomics metrics on Employees’ health
and safety. Office ergonomics metrics adopted for the study was Office layout — proxied by accessibility.
free movement and spatial arrangement; Office atmosphere — proxied by the noise level, temperature and
equipment; and Office components — proxied by lighting, furniture and seating. These variables were
checked against the Employees’ health and safety proxied by hazard prevention and control, healthy stay in
office and safety assurance. Figure 1 presents a relational effect where more than single variables
contribute to the latent variables.

Table 1: PLS Path Coefficients

Employees’ Health | Office | Office ]
& Safety Atmosphere Components Office Layout |
|
| Office
| Atmosphere -0.408
Office
Components 0.239
Office Layout -0.396

Source: SMART PLS Output, 2021

The path coefficients in table 1 revealed a given standardization of weight and the closeness of the weight
to absolute 1 show the strongest paths while zero weight indicate the weakest path. Two of the office
ergonomics’ metrics measured shows a negative contribution to the latent variable. Office components
show the weakest paths coefficients followed by office atmosphere and the strongest path are office layout.
The negatives cocfficients depict a negative contribution to the employees® health and safety. The absolute
magnitude of the office atmosphere gives a better coclficient to other identified variables. This implies that
office layout, atmosphere and components are good models for the prediction of cmployees’ hazard
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revention and control, healthy stay at work and safety assurance. The identified variables contribute
. nificantly t0 the prediction of workforce health and safety in the sampled area.
sig

Table 2: Outer Loading
"____———’_’7

Employees’ Office Office Office
Health & Safety | Atmosphere Components Layout

“accessibility 0.082

-

Equipment 0.940

|
Free movement 0.977

Furniture 0.869

Hazard Prevent & control 0.374

Healthy stay in Office 0.949

e

Lighting -0.465

Noise Ievel 0.902

Safety Assurance 0.658

Scating 0.645

N

Spatial Arrangement -0.129

Temperature -0.550

Source: SMART PLS Output, 2021

The outer model shows the indicators’ contribution to the definition of the latent variables. Though, the
closer the loading to 1 the better, the convention of the well-fitting reflective model states that the path
loading must be above 70% (criterion for minimum measurement loading) which explained 0.5 percent of
the variation in the indicator which is expected to be greater than error variance. From the result outputs,
spatial arrangement, accessibility, hazard prevention and control and lighting could have been dropped but
dropping the indicators did not improve composite reliability. The outer weight model varies from zero to
an absolute maximum lower than 1, it has been established that as predictors for a latent variable increase,
the lower the outer weight for each variable. The results of outer model weights justify why the weak
loading could not be dropped as all the loading weights were greater than 0.50 except accessibility. Also.
these variables were major constituents of the latent variables from the office ergonomics and employees’
health and safety literature.

Table 3: R Square

R’ | Adjusted R’
Employees’ Health & Safety 0.528 0:513
Source: SMART PLS Output, 2021

The common effect size measure in the path shows the R square of 0.528 which implies that 52.8% of the
variance in employees’ health and safety can be explained by the joint model of office ergonomics metrics
Proxied by office layout, atmosphere and components. This is a moderate effect as the identified variables
nfluence employees’ health and safety which implies that the residual 47.2% is accountable for by other
eXogenous variables not taken into account by the model. This implies that the identified variables
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Table 4: f Square
: Employees’ Office Office Off'icc
Healtb‘& Safety | Atmosphere Components | Layout
Employees’ Health & Safety |
. |
Office Atmosphere 0240 |
Office Components 0.082 '
Office Layout 0.329 |

Source: SMART PLS Output. 2021

The weights of these variables are shown in the f square table where the changes in contributions of oftice
cir importance. The f square result revealed the strength

\noes of office ergonomics metrics are 0.240, 0.082

and 0.329 to the latent variable (Office ergonomics) The variance in the change cffect of sampled
respondents on office ergonomics metrics are wide apart and ranges from insignificant to significant effect,
With this, the change effect of office components (lighting. furniture and scating), office atmosphere
(proxicd by the noise level, temperature and equipment) and office layout (proxied by the spatial
arrangement, free movement and accessibility) on employces’ health and safety have significant change
effect in the study arca. There is a need to improve these components to enhance employces health and
safety which in turn improve their productivity at work. Otherwise, it can increase health maintenance cost,
hospital visits, absenteeism rate and the likes. F square change effect shows that office layout variables arc
stronger than office components metrics The implication of this is that spatial arrangement, free movement
within the office and accessibility to the needed equipment and other materials contribute most
significantly to the change effect of employees’ health and safety in terms of hazard prevention and control,
healthy stay at work and safety assurance. Thus, the government and management of the sampled

university need to take these variables seriously to promote a healthy workforce and enhance productivity.

ergonomics metrics were revealed according to th
of the path in the change cffect. The contribution ch

Table S: Bootstrapping Path CoefTicients

Original | Sample | Standard T Statistics

Sample Mean Deviation (|O/STDE P Values

(0) () (STDEV) | V)
Office Atmosphere -=> Employees’
Health & Safety : =hslBi) 0388 0.128 3.198 0.001
Office Components -=> Employces’ - == |
Health & Safety i 0242 0.168 1.419 0.157
Office Layout => Employees’ =
Health & Safety ireil Iy 0.159 2.496 0.013

e

Source: SMART PLS Output, 2021
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Discussion of Findings

The study revealed that the office layout has a significant influence on employees’ health and safety. These
findings are in agreement with the study of IHedge and Pulcio, (2014); Ikeuchi and Motohashi,’(zol%:
Robertson et al, (2016) whose study revealed that office layout and design have a serious effect on
employees’ productivity which can only be a guarantee if the workforce is healthy and safe. Also, it was
revealed that conductive office environment influence employces safety and healthy living which conforms
10 the findings of Dul and Ceylan, (2011); Falck and Rosenqvist, (2012) who stressed that lack of a
conducive work environment was a major inhibitor of employee wellbeing which affect their performance.
Resides. the study revealed that office components and physical distribution are insignificant in predicting
emplovees” health and safety. This result negate the findings of Carlson et al., (2019); Chim, (2014); Naeini
and Mosaddad, (2013) whose different studies revealed that lighting and sitting position has a scrious effect
on employees performance. The reasons for this divergence view may be as a result of the sampled area of
the study which is Nigerian universities where there are subvention and other sources of fund such as
Tertiary Education Trust Fund (TETFUND), Internally Generated Revenue (IGR), NEEDS assessment and
the likes for maintenance and procurement of needed furniture and scats. Also, night duty is not required in

the study area.

th

0 Conclusion and Recommendations

Organizational productivity depends largely on workforce input which is also a function of employee’s
wellbeing. Employees’ health and safety are highly connected to the work environment, oftice layout and
components. Office ergonomics is an important strategy used in fixing employees in the work process by
providing suitable and conductive office facilitics to enhance optimum productivity. It is only a healthy
workforce that can guarantee sustainable organizational performance. Therefore, there is a need for
ergonomics standard office to boost employees’ health, safety, commitment and performance. The study
concluded that office layout and atmosphere have a significant impact on employees’ health and safety.
Interior decoration, noise level, inadequate cross ventilation and temperature level, equipment, spatial
arranvement and office spacing are considered to be having a significant effect on the workforce health and
5,1\[(;1‘7 which improve the productivity of employees. Thus, office ergonomics influence employees’ health
and ;alc\y in Nigerian universitics. This study focused on office ergonomics, there is a need for other
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