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ABSTRACT 

This study facuses on footwear used by N~gerian industrial workers The 
sultahhty and comfortabtltty of these shoes used in a typ~cal Ntgermn factory 
were assessed based on their response to some well-structured 
questmnaues Some Important features of the shoes were compared wlth 
intern8?mally recommended standards The result shows that 62% of the 
respondents' shoes are suitable I hese are mostly shoes that are ltgh! welght. 
bw bebed. made of leather materral. and sleel toed, though some of them 
are not steel toed. When compared with the standard features and 
chamtenshcs. i t rs observed that about 60% compl~es wlth the ~nternat~onally 
acoepted standards of EN 345, EN 346 and EN347 for safety shoes. 
protectrve shoes and work shoes respectively. 
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- Ergonomh can be dehned as. the applicatron of 
W r c d  know&dge In the fields of anatomy. 
p h y d o g y ,  expermental psychology and 

'oceupatwnat rnwllc~ne to the sludy of work done m 
garnful empbymant wrh he purpose of ach~ev~ng an 
@mum msn-machine system In wh&h a proper 
btWwt w mmtarnd htween the workload and 
mwk by seeing to it that the best possible 
use t~ m d e  d worlrer's powers and capabtlrttes m 
Ihe interest d has own health and drgn~ty and rn the 
Interest of prodwtnrlty (Burger and De long . 1962) 
Anthropometry rs a part of ergonomics thal deals 
mth the messumnb of the dimensions and other 
physleal ch8r8cteristlcs of the human bcdy These 
chzwmristm include center of gravrty. volume. 
#lertiel propem. might or mass of body segments, 
range of movements etc. (Martand, 2000). 
A d m p m W k  data b a funchon of factors like age, 
mx. raes. s#momie slahrs and environment For 
good scgonomlc and safety desqn ~t is essent~al for 
@g@ts h e  fwtwar  to d k t  these anthropometrlc 
data vatawns 

In a dwdqq wuntry Itke Nger~a. much has not 
jam w e d  on snthmpohetm: data (Ib8toXun. 
1990) AQo the m n t r y  has not put In place 
appropM(u governmental policy and structures for 
ensuring smm measure of standardrratron a 
-1 gadgets used In Nlgerra As Nlgerra 4s 

largely an import-or~ented economy. many personal 
wears used by Nlgerian workers were not actually 
destgned with the Nigenan worker In mlnd It has 
bekn found that many ~mported equtpment n Ntgerra 
are not ergonorn~cally su~rable for the Nigenan users 
(Abdut and Olaboye 2002. Adcjuy~gbe and All. 
2004) Hence the need to evaluate those personal 
wears [requently used by the N~gerran ~nduslnal 
worker with a vlew to know~ng thelr salety and 
ergonomtc su~tabll~ty 

f h ~ s  study focuses on footwear used by tndustrtal 
workers whlch IS also known as ~ndustrral shoes or 
safety shoes Industrial footwcar or shoe ts one of 
the most Important components of the personal 
protective equipment used by rndustnal workers 
The objectives of thls study Include the evaluat~on of 
the ergonornc and salety features of the footwear 
used by lndustrlal workers. Iden lhcatlon and 
analysls of the ergonomic and safety problems that 
may arise as a result of usng substandard footwear 
and makng approprlale suggesl8on9 
recommndat~ons based on the result of the 
evatuatron I! n hoped that thts mil kad to Increase 
m product~vtty and ~mprovement In occupational 
health and safely of workers 

" 
The main components of an industrial footwear 

Include quarter. the box. throat, Inside hard. lnsole 
shank, welt. toe cap. grommet outsole. a!r column . 
laces. treads, steel roes cap. pronosc. membrane 
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vamp and heeO m d ~ n g  to Whtl (19881. the 
anatomy d safety shoe cm be dwrded lnto an 
upper and h r  (or bottom part) !ktlons d the 
upper part rnctudes vamp. quarter. tm box. throat. 
lnsole bwrd and toplrne Sections of the lower-part 
consrds of an mole, shank and heel 

To c h 4  the meet Industrial footwear. it IS 

essential bat a full nsk assessment be m a ,  so 
that the style and m a M  to canplemt the 
wor)lmg envrmmm! can be sekcted (Audemars. 
1978) A sftnrbc work repwsed n Parsons and Wray 
(1998) was c a d  out on fmtwar for postal 
warken The mam hchgs  of Ihe shrdy showed lhat 
most of the fooOwear suppled lo the pstal workem 
wfe cmsldered sd* for - work and 
unw- lor ou- w k .  pwlleuhty wr the m n h  
despste meeflng the requmments of the European 
occupahmal M a r  standard For the safety 
faohvear. madequate gnp and poor durablYy were 
lound to be the maln problem. comfort and styling 
wfe ako men- 

In July 1995. the European Unm 1EU shoe 
standardr, 1095; Parsons and Wray. t098) 

h a r m &  standards for footwear as 
lolbwa- 

( I )  The EN 345 (Safety shamibds) Thls safety 
btwmr ha8 tae caps that are tested for 
proesetron apmt mechameal i-s mth a 
test ensrgy d ZOW Joules Marked S8 (Safety 
Basic). rt has the M h m g  dexnption Leather 
upper an bght tmmg. padded tongue and colbr. 
skd midso&, hght werght dual denstty 

po@emne m. 2000 Jwles tm eap. petrol. 
c h e m d  and oll r e m t m t .  ant[-- $nd nntl- 
JQ. wster repellant and m k  - 1  

(2) EN 346 (protective shoe-s) - Th~s footwear 
bas protechve toe caps that we tested fm 
proWtm agamst mechand lmpacls mlh a 
test energy of 100 Joules Marked PI3 
(Protmtwe  bas^), t has Ihe lolbw~ng 
descnptm Non-sbp imks lor safety. self 
dean~ng Wes - dean wdlde work-. steel shank 
for p r o m .  steel toe n seMd style. rod 
bed lnsde for added cornfat. WoI. ,nemml 
and oil reststant. pull-up and krdraH !)lugs and 
shack abswben! 

(3) EN 347 (Work -)- In Ihls case 
prOWtlve toe caps am not neassary and are 
rtol submlIW fat tcstrng Marked 0 
(Occupatmal) ti has tho b M w q  descrlpllon 
Extremely hrgh war resrJbanl, ladde. yrrp 
antistalc. nwr.skd. petrol. cbnxal and oil 
resistant. tow hecl. qxcsaMy des~goed srsk: 
pattern. sold sak pattern. pun-up and kick-oli 
phrgs and kw bending reststance 

(4) EN 344 (Rcqutrements kr h! war testmg 
mthW - Thn serw as mwmen! at the 
mtmg melhod fm fool wear It a b a s s  
a twhtch~tes tq i sdme 

Fg t illustrates Ule Eumgwan Unm harrnonmd 
standards tor m a r .  

Fig. t: The European Unmn hamlonixed standards fu footwear 
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This study was carned out in a refrigerator 
maarufaduring company where industrial workers 

Poohnear for by working hours on a daily 
b. Ergonomic and safety andlions under which r 

these footwear are worn are properly invesbgated 
- and 8wUWd. The -y involved the use 
of questiofinabs. cmduchng oral interriew and 
cmyhg out solne exper#nental measurements. 

- Well-shctured questionnaires were 
-9dminired to sixty industrial workers in the 
mnpsny. The quesMnaire is divided into four 
s d h s .  lor m y  administtation and analysis The 
Sections are A: Fadwear Evaluation, 6 
Wpationd Hdth. C: General Work Environment, 
and 0: Job and Assessment. 

9:~ intenisw was also e t e d  in order to 
caw sam;e am8s that are 'possibly no1 mered by 
the qyefitimnairs The wal in- involved all the 
siwty p a d l a m  Weis. ' For each worker, 
a p p p W e  measurements 'and examination of his 

- shoe wem carrkd out and recorded against the 
questionnaire hs has M M .  The idlowing featores 

. ,were measwed and reeded: t-Shoe we~ght, 2- 
leng!h, 3-Shoe material, 4- Shoe size, 5 -Shoe 
[pmetw d smt toellad) 

'-A susummary of me results af the questionnaires is 
presented in Tabla I whrte fable 2 shows Ihe 
-suitab8sly analysis. - ... 

Mapping thu W m s  of the shoes used (by each 
mu) -to &e mpome of the worker in the 
qmsWmah md mhg the oral intmiew, a 
a&Wty amtyds was carried out for different types 
of-shoes usud by the workers. This was done to 
correlate the responses to these features. 
- .  . . 

Adopting suitability index 0 and 1 for not-surtabk 
ondmmbbh mqmchvdy. the weight af the shoes 

was categorisd Into two groups A and Ef. kh&' 
category A = 2kg and less (judged as light) afid ,. 
category 6 = above 2kg Oudged *as heavy) The heel 
tengths of the W s  were groum into two 
categor~es A and B. where category A*: 2 5 (judged 
as low) and category 6 52 5 (judged as hgh). 

The overall result shows that 38% of the 
respondents' shoes ore unsunable T W  am 
mostly shoes with high heels. heavy werght, msde of 
tubber material and not steel toed. The reault'ako 
shows that 62% of the respondents' shoes 
su~table. These are mosny shoes that are hghI 
weight, low heelect, made of leather mahnal. and 
steel toed, though some of them are not steel toed 
When compared mth the standard features and' 
characteristics, ~t is observed that Ute bter 
percentage complies w~th the intemabonatty- 
accepted standards of EN 345, EN 346 and EN347 
br safety shoes, pr-tive shoes and w r h  s h s  
respectively 

CONCLUSIONS A@ RECOMMENOATtONS + 

The Study has ~nvest~gated the su~tably oI 
industrial shoes used in Nlgena tndushl 
whose lnsok is equipped wth a pressure dtsbhtmg 
steel Imk 6 recommended The steel knk drslnbuks 
pressure over the entire foot such that when orae n 
standing on a ladder, one w~ll not feel the pressure 
on the sharp contact area on the ladder Ako s t m s  
made d membrane are recommended lor Rs 
waterproof .quality. This membrane 
persp~rat~on to escape and prevent penetratmn of 
water These shoes are recammended for 
effectiveness and efficiency at worlc This will hrnq 
about reduction In occupattonal health problem and 
hence increase In prodwtnr1y. 

it is also recommended that similar shrdtes be i 
carried out In other types of work environment sndl . 
or focusing on some other protectdve wears swh w 
helmet, operational clothes etc 
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Howr a your fmtwar appear to feel whew d h r g ?  ' 71 7% shoes feel very a d a b b l e  ? , 7 * ~ ~  
feels not so eomfortsMa 8 3':) MI 

,?l H o w W p u r k m i k ( h s g r i p d y o u r ~ a r ~  Gaod q- ~ 9 5 %  Bgd m = S %  
12. bdurabbloyourbtmar; ,  Vmy durabtet t 3.3% 

1 

OuraMe=80% w ew&w6 7% 
hhWdyowf- I lexlMe7 : Not durable=517% Owablst 48.3% 

I 

14 1 0 # s  your M r  prw~de gmd sugporc and protechon? Good support=93 3% Not good support1 
I 

- 
I L 

IS 1 Lb ym thm& y0w fadwear n sunable lor your type of iob7 
I 
t6 1 W yw hsue mns on y w r  feel when workmp? . 

17 10fres.howolCmdovouhavethem~ 

Iwurwwkptws? 
- 22 1 ~ m f l v w r a b t h W s h o p W  Okay=983% S-=l 7% 
23. 1- &ul machkres properly stored to avod Yes=062#No= 138% 

6 7% 
Yes= 80% No= 20% 

I 

Yes =46 7% No = 53 3% 
51 7% of the -era thd h a v t  mm 

I 

18 ' 

'19 

I m  
. . - .  - 

' 7 I .  
24. 1 h ,them oonrtant o l  ar wakr sp~llage on the mnkshop 1 No'=100% 

1- 
- 

1 
25 ' [ Howr often do acc&ts occur on the workshop floor due 1 Rare1 y = % 7% Olten=3 3% s 

- - 

W)ut typs of ~ m s n t  do you muany get for the pa~ns* 

~ ~ ~ c a u s e y o u t o s t o p w o r k ~ n g d u n n g w o s k ~ l g  

I feet chimed lhcy tardy do rn with 10% 
clalmng they often do nd 4% ebtrn~ng 

cblmed they rarely have l ~ ' 4 8 3  
cb~med they often have It 
SeH medlcalron 565 5% -or's 
prescnptmn= 345% 
No=883%Yes=tl7% 

that do very ollsn 
29 - OosPyowpbrmoktuw yourfeettoexertforce? No=81 4% Yes=t8 & 
50 i ww pb nt~hre vw skm~ncj on sharp o ~ t s 9  N0=94 9% Ves=5 1% 
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*Reqmden! - Heel length We~ght Feet size MaterraVstyre Surtabillty return 
No 

8 5 Steel loedllea ther 1 

1 7  A . A 
18 A A 10 0 No steel toettcather 1 I 

19 A A 10 0 1 
22 A A 10 0 Steel toedlleathcr - 1 
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