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Abstract— Prolonged standing during working hours is
prevalent in industries. Standing is a natural huma
posture and possesses no specific health risk. Wene
prolonged standing plays a vital role in numerogslth
problems. This study is a review of the work doge b
researchers in the past on industrial workers, vet@nd

for long time during working hours. This type aidt is
imperative to understand and improve the existing
methods used to reduce health risk associated with
prolong standing. To know the impact of different
conditions on performance of an individual while
standing, many researchers used subjective as agell
objective methods. Subjective methods are often
considered unreliable for decision making, whereas
objective methods often give almost reliable resédir
decision making. Fatigue is more appropriate fadtwan
pain or discomfort when it comes to evaluate irdiiai
performance. Researchers need to concentrate more o
physical exertion to analyses the performance of an
individual, rather than on its by-products e.g.idate,
pain or discomfort. Studies need to be carried ont
large population and for longer duration with camtious
observation to further understand and estimate the
accurate effects of prevalent methods to reducdthhea
risk. Most of the researchers reported that useaff mat
may help reduce adverse health effects of prolonged
standing, but some concluded that it doesn’t have
significant effect.
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l. INTRODUCTION
Many nations are taking a lot of efforts to boost
industrialization to meet the growing demand ofdurcts
and services. Growing demand of economical anditgual
products has enforced the traditional way of
manufacturing to transform to the mass production
industries. This revolution demands an industriatker
to be more active than earlier to tune their frexyewith
modern work and machines.
With the growing industrialization, there is a hugeed
for anthropomorphically designed work spaces, meshi
and tools. Ergonomics at work improves efficiendy o
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workers, saves time and energy, which has a dirgzact

on productivity. Pain is costly to employers. P&nan
inordinately common and disabling condition in the
workforce. Pain leads to loss of productive timealavthe
employees are at work and consequently leads teceed
performance (Walter F. Stewart, et al. (2003). Good
ergonomics is good business. Ergonomics (or human
factors) is the scientific discipline concerned hwithe
understanding of interactions among humans andr othe
elements of a system, and the profession that egppli
theory, principles, data and methods to desigrriieroto

optimize human well-being and overall system
performance (As of 10 October 2016, International
Ergonomics Association (IEA), “www.iea.cc”).

Prolonged standing during working hours is very

common in many industries. Prolonged standing bases
short term as well as long term health risks, very
immediate and common are pain, discomfort, fatigue,
Standing is a natural human posture. Stgndin
itself possesses no specific health risk. Howeperlong
standing plays a vital role in numerous health hdea
which includes work-related musculoskeletal disorde
chronic venous insufficiency, postural kyphosisiic@se
veins, joint- compression, muscle fatigue, probleims
pregnancy, preterm birth, spontaneous abortiomticar
atherosclerosis, etc.... (Shaikh Abdus Samad, et al.
(2016)).

This study is a review of the work done by researshin

the past on industrial workers, who stand for Idimge
during working hours. These studies were designaied
help industrial workers reduce adverse effects ealth
due to prolonged standing without changing theirkwo
posture. These studies were mainly concerned with
modification of footwear or floor to derive appraie
results.

This type of study is imperative to understand and
improve the existing methods used to reduce healkh
associated with prolong standing.

I. LITERATURE REVIEW
Jeremy Brownie, et al. (2015), evaluated fatigue of
sixteen individuals standing in laboratory enviramh
for five hours on three different surfaces (linatetiles,

Page | 77



International Journal of Advanced Engineering Research and Science (IJAERS)

https://dx.doi.orq/10.22161/ijaers/3.10.15

[Vol-3, Issue-10, Oct- 2016]
ISSN: 2349-6495(P) | 2456-1908(0)

rubber mat and sole insert) quantified by Surface-
ElectroMyoGraphy (SEMG) measurement technique. The
data was collected at the start, middle and entieotay

to interpret the results. Jeremy Brownie, et aD1&),
concluded that standing work induces lower limb oheis
fatigue with long lasting effects not consciously
perceived. Floor mats or sole inserts do not appear
mitigate muscle fatigue. Age effects are not corspils

in this context of low level sustained exertion.

Javad Aghazadeh, et al. (2015), evaluated paiixtgesn
individuals standing in laboratory environment, fero
hours on two different surfaces (polyurethane fdatrd
mm mat and concrete floor) quantified by surface
electromyography and Visual Analogue Scale (VAS)
measurement technique. The data was collectedeat th
interval of fifteen minutes to interpret the resulfavad
Aghazadeh, et al. (2015), concluded that the atitpie
mat may be useful in reducing the low back paihalgh

it objectively didn't significantly change the ghuts
medius co-activation pattern related to the lowkjzein.

H. Isa, et al. (2013), evaluated fatigue of ten\itiials
standing in real work environment, for five hounsda
forty-five minutes on two different task (metal rsging
process and handwork section), quantified by serfac
electromyography measurement technique. The dasa wa
collected at the start, middle and end of the day t
interpret the results. H. Isa, et al. (2013), coded that
muscle activity of the workers was determined bg th
work load and duration of standing. This study asig
that anti fatigue mat and micro breaks should lowiged

to the workers to reduce muscle fatigue.

Yen-Hui Lin, et al. (2012), conducted two experirseto
evaluate discomfort of workers. Experiment #01: ten
individuals standing in laboratory environment, four
hours on two different surfaces (12.5 mm thick rmad
force plate) quantified by center of pressure wegdtift
and Likert scale measurement techniques. The dag w
collected each hour for five minutes for centepassure
weight shift and by Likert scale at the end of tay to
interpret the results. Experiment #02: fourteenvidials
standing in real work environment, for four hourstao
different surfaces (12.5 mm thick mat and concfieiar)
qguantified by thigh and shank circumferences arabiti
scale measurement technique. The data was colletted
the start, middle and end of the day for thigh ahdnk
circumferences by gulick tape and by Likert scald ef
the day to interpret the results. Yen-Hui Lin, et(2012),
concluded that subjective discomfort ratings weslated

to floor type, shoe condition, and standing timentnon
ergonomic interventions, such as modifying the filog

on which workers stand might somewhat alleviate
legerdemain for workers standing for 4-h shifts in
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laboratory and field settings. Prolonged standirgeiven

1 h without rest showed negative effects and shbeld
avoided when possible.

Phyllis M. King, (2002), evaluated fatigue and distdort

of twenty-two individuals standing in real work
environment, for eight hours, on four different fages
(hard floor, floor mat, shoe in-soles and shoe dles
with floor mat.), quantified by Likert scale measoment
technique. The data was collected at the end od&lyeto
interpret the results. Phyllis M. King, (2002), chrded
that no significant differences in fatigue or distdort
were found when comparing the overall effects ahgis
the floor mat to wearing the shoe in-soles or talzined
condition.

Lauranna Li, et al. (2001), evaluated fatigue and
discomfort of four individuals standing in laborgto
environment, for two hours on three different scef
(softer floor mat, softest floor mat and concretmof),
quantified by surface electromyography and Likesdls
measurement technique. The data was collectedeat th
interval of 0, 15, 45, 75 and 115 minutes to intetrghe
results. Lauranna Li, et al. (2001), concluded thatrong
interaction of surface compressibility and standing
duration was observed in the variables studied.réllye
the presence of anti-fatigue matting resulted issle
discomfort, tiredness, fatigue compared to a cdacre
surface. However, standing duration was also shovire

a critical component. Also, the compressibility thie
surface was a significant factor.

Rakié Cham, et al. (1999), evaluated fatigue and
discomfort of individuals standing in laboratory
environment, for four hours on two different sudac
(floor mat placed over force plate and vinyl tiledr),
guantified by center of pressure, surface
electromyography, skin temperature and leg volume
measurement technique. The data was collectedeat th
interval of fifteen minutes. Rakié Cham, et al. 429
concluded that the hard floor and floor mat coesitdy
yielded worse performance. The relationships betvike
mat material properties and fatigue measures stigfogts
floor performance increased with greater elastieihd
stiffness, and lower energy absorption.

Pascal Madeleine, et al. (1997), evaluated discadnafo
ten individuals standing in laboratory environmefut;
two hours on two different surfaces (14.5 mm
polyurethane mat and aluminum plate), quantified by
center of pressure, Intramuscular-ElectroMyoGraphy
(IEMG), skin temperature and leg volume measurement
technique. The data was collected at the interivéfteen
minutes to interpret the results. Pascal Madelettel.
(1997), concluded that the experimentally inducaihp
influenced postural activity, underlining central
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interactions between proprioceptors and nocicepine
results highlighted a higher feeling of comfort whe
standing on the soft surface. In addition, postacivity
was lower when standing on the soft surface, bet th
activity was sufficient to prevent swelling of thewer
legs.

M. DISCUSSION

In earlier studies, most researchers used subgectiv

methods (Javad Aghazadeh, et al. (2015); Yen-Huj éf

al. (2012); Phyllis M. King, (2002); Lauranna Lit al.

(2001)) to collect data and interpret their resulleereas

very few researchers used objective methods (Jeremy

Brownie, et al. (2015); Javad Aghazadeh, et all$20H.

Isa, et al. (2013); Yen-Hui Lin, et al. (2012); kanna Li,

et al. (2001); Rakié Cham, et al. (1999); Pascal

Madeleine, et al. (1997)) to collect data and mtet their

results.

Most ergonomic assessment tools and techniques are

predominantly intended for specific region and plac

only. Subjective methods are based on personalarsn
interpretations, point of views, emotions and juégin

They are often considered unreliable for decisia@kinyg.

Whereas, objective methods are fact-based, medsurab

and observable. They often give almost reliablalts$or

decision making.

In the similar type of studies earlier, researcleseuated

individual responses based on pain, fatigue and

discomfort (Jeremy Brownie, et al. (2015); Javad

Aghazadeh, et al. (2015); H. Isa, et al. (2013)n-Heii

Lin, et al. (2012); Phyllis M. King, (2002); Launaa Li,

et al. (2001); Rakié Cham, et al. 1999); Pascal élzde,

et al. 1997)).

Based on Oxford Dictionary (As of 10 October 2016,

English, Oxford Living Dictionaries - Oxford

Dictionaries, “www.en.oxforddictionaries.com”) the

terms, fatigue, pain and discomfort are definetbbsws:

» Fatigue: extreme tiredness resulting from mental or
physical exertion or illness; a lessening in one's
response to or enthusiasm for something, caused by
overexposure; a reduction in the efficiency of a
muscle or organ after prolonged activity

e Pain: highly unpleasant physical sensation cauged b
illness or injury

» Discomfort: slight pain

The studies mentioned above assessed the individual

performance on prolonged standing. In these type of

studies, fatigue can be used to interpret reshéisever
pain or discomfort are very subjective factors #mas it

is inappropriate to determine the individual pemiance

using these terms. Fatigue too is a by-product efitad
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or physical exertion and each individual perceives
differently.

Moreover, only fatigue doesn’t influence the ovkral
performance of an individual, there are other fectoo.
Hence, the assessment of physical exertion or ibegg
expenditure during a particular task can give more
accurate results as compared to other factors.

Physical  exertion directly impacts individual
performance. Nurhayati Mohd Nur, et. al, (2015),
assessed the effects of energy expenditure rateook
productivity performance at different levels of guation
standard time and concluded that working with aergy
expenditure rate that is either equal to or abdwe t
maximum energy expenditure rate of the tasks result
decreased work productivity performance.

Many researchers conducted their study for shadten

of time (Javad Aghazadeh, et al. (2015); Lauraninat_
al. (2001); Pascal Madeleine, et al. (1997)). Haaveit
was observed that to determine the effects of pged
standing, longer duration of experimentation isurezf.
The duration of experimentation should be at |east
shift long (i.e. 6 to 8 hours).

During their study, some researcher took few regalin
that too at long intervals of the time (e.g. YeuiHin, et
al. (2012) and Phyllis M. King, (2002) collectecadéing
once in a day at end of the day. Jeremy Brownigl.et
(2015), H. Isa, et al. (2013) and Yen-Hui Lin, bt(2012)
took reading start, middle and end of the day..ejc.
However, to achieve accurate results, frequentimgadt
shorter intervals of time are required.

It has been reported that use of soft mat may rezlpce
adverse health effects of prolonged standing thaml h
floor (Javad Aghazadeh, et al. (2015); H. Isa, kt a
(2013); Yen-Hui Lin, et al. (2012); Lauranna Li, &kt
(2001); Rakié Cham, et al. (1999) and Pascal Mauele
et al. (1997)). While some researchers (Jeremy Bigw
et al. (2015) and Phyllis M. King, (2002)) founchttihere
are no significant differences in fatigue while ngsisoft
mat.

V. CONCLUSION

On analyzing past work, following points were noted

e To know the impact of different conditions on
performance of an individual while standing, many
researchers used subjective as well as objective
methods. Subjective methods are often considered
unreliable for decision making, whereas objective
methods often give almost reliable results for
decision making.

» Fatigue is more appropriate factor than pain or
discomfort when it comes to evaluate individual
performance.
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* Researchers need to concentrate more on physical

exertion to analyses performance of any individual,
rather than on its by-products e.g. fatigue, pain o
discomfort.

e Studies need to be carried out on large population
and for longer duration with continuous observation
to further understand and estimate the accurate
effects of prevalent methods to reduce health risk.

* Most of the researchers reported that use of saft m
may help reduce adverse health effects of prolonged
standing, but some concluded that it doesn't have
significant effect.
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