
CHARACTERISATION OF MEDICAL SOLID \VASTE AND 

ASSESSMENT OF THE MANAGEMENT PRACTICES OF ITS 

INFECTIOU'S COJ\lfPONENTS IN SELECTED GENERAL 

HOSPJTALS rN LAGOS STATE 

BY 

Mojisola Christiana YUSUfi'F 

B.Sc. ZOOLOGY (LASU), l\'I.Sc. ZOOLOGY (l81\DAN)

iVfATRIC NO: 124547 

A DlSSERTATION SUill\1I'l"1'£D TO THE UNIVERSITY OF IBADAN IN 

PARTlAL FULFILMENT OF TIIE REQUlREl\1ffiNTS FOR 

THE AWARD OF MASTERS OF PUBLIC HEALTH 

(ENVIRONMENTAL IIEALTR) DEGREE 

DEPARTl\'LENT OF ENVIRONMENTAL REAL TH SCIENCES 

FACULTY OF PUBLIC HEALTH 

COLLEGE OF l\1:EDICINE 

UNIVERSITY OF ll3AOAN 

lBADAN, NIGERIA 

MAY,2014 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• 

CER.TIFl CA Tl ON 

I certify thot this research \�11s carried out by MoJisoln Christinnn YUSUFr of the Deportment 

of EnvironmentoJ Health Sciences, Faculty of Public Health, College of Medicine, University 

of lbudon, lbodnn 

• • o o o o O o o O O O f o o o • o o O O Of o o o • o o of O I O o o o Of o o o Of o o o O o o O o • ooo o OH 

Su11crvisor 

Dr, G.lt.E.E. Ann 

�;,,n;IJ,

H J 

• 

O Sc (Pl I), �t rlng (Pl I), �1.P.11 (lb), Ph.D (lb), FLEAD (UK), NIRSPH (UK), 

l\iAPHA (USA), MAAR (USA) 

Deportment of Environmental 1-leallh Sciences, 

Focuhy of Public Henllh, 

College of Medicine, 

University of lbodnn, 

Ibadan. 

ii 

• 

• 

• 

• 

- .

, .
•

• 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



OEDlCATION 

fltis piece of ,vork is dedicated to God olrrughty, the Alpha and the Omcgo, ,vho has mode this 

elusive stage of my life, a reality. 

nntl 

To the memory of 111y Iott mother, Mrs Felicia A1nopc 8kundayo, who couldn't \\'llit to ,vitncss 

the comple1ion of this programme. 

• 

Iii 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ACKNO\VLEDGE�l.ENTS 

I'm really grn1eful 10 God, the most high for giving me the gmce and persevcrnnee to comple1e 

this rest,trch ,vork and ultimately the �I.P.H programme, 1n spite of nll odds 

I opprcciote 1ny supervisor, Dr. G.R.E.E. Ano for his scholarly guidance, construchvc 

cnuetSms and ,vords of eneourogements, ,vbich in no small measure contributed to the 

successful completion of this ,vork. Thank you sir for helping me to forge on, even when the 

ro,1d was rough 

I' ,n grotc:ful 10 our mummy in the Department, Dr. Elizabeth Oloruntoba for her sho,v of love 

and ,1•ords of cncouragemc:nt. I nlso opprcciotc my lecturers • cum • friends: Dr. 0. Okoreh, Dr. 

E O Adcbo1vnlc nnd Dr. D.0. Adcdokun for 1hcir unflinching support. The cons1n1c1ive 

crl1lcls1ns un<I useful profcs�lonol advice of Dr. A. Fo1ircgun ll!ld Dr. 0. M. Bolnji is highly 

npprccintcd 

I nn1 grntcll1I 10 the mnnagcment of Lai:os Slate I lcnlth Service Commission for grnn1ing me 

the permission to conduct this research in four of its general hospilnls. Tite coopernhon of the 

mnnni:crncnt ond s101T of General hospitals locoltd in !solo, lkorodu, Surulcrc nnd Akodo 1s 

lughly opprccio1cd. 

I will forever rcm1un grateful 10 nty course mote, friend and sister Mrs Dimbo Omotosho for 

slnnding by me  till the end, your prayers, numerous coils and ,vords of encouragement kepi me 

goini:; you ore o rcnl gem. I om very grateful 10 Mr nnd Mrs Ocie Bnnkole for kindly allowing 

me to 1111rudc 11110 their privacy by providing me ,v1th occommodation. I thnnk Mr Mumuni 

Adcjumo ,vho w11s nlwnys nt my beck nnd coll during the course of this \\'Ork. I olso thank lhe 

follo,ving for their ,vords of cncourngcmcnt nnd sho,v of love: Mrs Adeb1yi, Mrs Adeoln 

Osuntnde, mummy Ert nod !li1r Oyeycmi I npprecinte Queen Esther Obot, Gbcngn Elcmile, 

Ycm1 Adctulc nnd Abisoln Omoniyi for their numerous cnlls and words of cncourngcmenl 

I conno1 tho.nk tvlr A A Bello nnd his family enough, for their unfllnclung suppon, mny God

blc.,s thcn1 abundantly. My gnucful thnnks go to n1y collcogucs 01 ,,-ork. ,vho held rotth for ,nc. 
iv 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



while I ,..-as a\\'IIY 1n school; these include �trs M. Ajobo, Seyi and Kenny Adebanjo, �lr J. 

Aderounmu, �Ir L. Obini and t.lrs \V. Osaade. I also opprec101e my sisters; Oisi, Bioln, Sholn 

nnd their hubbies for their moral and linancml suppon. 

Fin.illy, I'm sincerely grateful 10 my darling husband, Mr Kunlc Yusutr for his s1ounch moral 

ond tinnnciol support, more so for his undcrs1anding and trust ThMks, s,vecthenrt for being 

there for me ol\voys. I hove 10 ihonk my children: Toyin, Foiz and Funmi, for their 

unders1nnding and ob1lily 10 remain disciplined nnd focused, while I \VllS o,vny from home, I llll1

real!) blessed ond fbvoured 10 hove you. 

i\'lojisoln Chrislinnn \'USUFF 

V 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ABSTRACT 

lnlectious \YaSte nccount for o froction of the total solid waste generated in o.ny city, but hns 11

high potcntinl for infection ond 1nJury lhon o.ny other kind of \W.Ste. �lixed \\'ith the ordinary 

waste, infectious \Vil.Sic could ntnke the entire municipal solid \YllSlC stream a public health 

hnwrd In Nigerio, there is o gap in knowledge on the profile of mcdicnl ,vnste composition ond 

charnc1eri�11cs. 1lns srudy ,vns designed 10 chnroctensc mcdicnl solid ,voste ond nssess the 

mnnagemcnt proetices of Its infectious components ,n selected gcncrnl bosp1to.Js ,n Lo.gos Stnit 

A descriptive cross-sectional survey Involving four hospitals selected from the hvcnty-three 

general hospitals using table of rnndom numbers ,vns carried out. Solid wnS'lc generated doily 

were ,vcighcd for one month, and physically chnrocteriscd into paper/carton, kitchen 

wnstc/grosscs/plont cuuings, co11on, pin.sties, metnls and gloss. G1'8b snmplcs of organic 

fraction of waste wol chcm1cnlly onalylcd for pH, carbon, nitrogen, lend, cndm1wn o.nd nickel 

using 1992 American Public llcnlth Assoeintion(APIIA) standard methods. Infectious waste 

samples were microbiologicnlly assessed for predominnnt infectious bacterial and microbial 

load using APIIA (I 992) standard methods. Knowledge and practice of 1nfcc1ious ,,·a�tc 

n1unngcmcnt for 207 \\lllstc handlers and generators randomly selected fron1 415 hospitnl stnrr 

were assessed usinc a volidntcd questionnaire ,vith a 10-point kno\vledge scale. A kno,vh:dge 

score s S points \YnS considered os poor. A ten-item observntional checklist \YaS used 10 obtain 

infom1n1ion on Infectious \YOstc segrcgntion procticcs, \YBSte treatment and disposal methods 

nnd use of personal protective equipment. Descriptive s!lltistics, Chi-square test and ANOV A 

were used for doto analysis. 

A total of 84.2±39.4 kg ,vaste wus gcncrntcd doily in the selected hospitals. Daily output of 

infectious ond non- infectious waste ,vcrc 23.5±13.5 kg ond 60.7:!: 26.0 kc respectively \Ve,ght 

of chnroctcriscd waste componenls were: 34.0±9.3 kg (popcr), 20.6±7.S kg (kitchen 

wnstc/grusscs/plont cuuings), 15.Si6.9 kg (plnstics), 2.7±1.3 kg (metal) and 1.6*0.5 kg (glt1SS). 

Cheniical clu1ructcrisotion of the \YOSte sho\VCd the followring components· pH-6.7, cnrbon

�R.1%, muogcn-1.6o/o, IClld-11 9 mg/kg, Clldmium-1.3 mg/kg and nickel-21.6 mg/kg The 

prcdon1innnt org11nis1ns ,solotcd ,n infectious \YnSte were J..'lebslella pneumonlae (35 9Y,), 

Stapltylo,occi,s <1llre111 (29 7%) and Prota11s mlrnblllr (14 1%) \vith mean counts of 2.0 xJ012
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t:70 x 101 cfu/lOOg. 17.0 x 1012± 2.1 x 101 cfu/lOOg, W1d 0.2 x 1012 :1: 2.1 x 10 1 cfu/lOOg 

l'l!Spec11, �ly Among 1he responden1s, 35. 7% ,vcre \\'OSie hnndlers and 63.3% ,vcrc ,,as1c 

gcncnuors Knowledge score of respondents ,ws 5.4 ± I S; kno"•ledgc score of ,vastc hnndlers 

(5.9±1.S) ,vns significnn1ly higher lhan thnt of ,vns1e generators (5.1±1.4) (p<O.OS). t.111Jority 

(60.4%) of 1hc respondents had poor knowledge ond 32.6% practised infccuous \\':!Ste 

segregation In all the hospitnls, infectious ,vnstc was not ireated before disposal. Pcrsonnl 

protective equipn1en1 (PPE) utilised by rnajority (87.4%) of the respondents ,vas latex gloves 

nnd inopproprinte use of PPE wns common among waste hnndlcrs (85.6%). 
' 

�lonogemcnt of 1nfcc1ious waste wns poor among hcolth ,vorkcrs. HospiUII mnnngemcnl should 

engage 10 conunuous training of i1s members of s1nfT on proper handling of medical \\'OSie. 

Keywords: �lcdicnl solid ,ws1c, lnfec1ious ,vos1c n1nnngcmcnl, Microbinl load 

\Vorll counl: 48S 
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• 

CIIAl1TER ONE 

IN'J'HOOUCl"ION 

I.I Bncl<ground lnfonn11Ho11 

Healthcun: services in ruml or urban scllings inevitably generate ,vostcs that mO)' be 

hazardous to hcnlth, or mny hove hnn11ful environmental effects. Although, most ,vnstc 

gcncmtcd in heolthcnre cstoblishments Clln be n1onngcd os regular municipn_l solid ,vastc, 

however, some of thcnt such os shnrps, cullurcs frorn mcdiClll loborntoric.s or infected blood 

carry o higher potcntinl for infection nnd injury thnn other types of waste, and so require 

spcclol ntlcntion (1'1russ di al., 1999). lnndcquote nnd inappropriate hnndling of henllhcarc 

,vastc ntny hnvc scnous public health consequences and a sicnilicnnt impnct on the 

c_nvi1on1ncnt (Pruss ct al,. 1999; Mnthur et al., 20 I 0) .  Sound n11111ngemcn1 of heollhcorc 

waste 1s thus o crucinl component of environmental health pro1cc1lon. 
• 

Until recently, medical ,voste management ,vas 1101 generally considered on issue (Hedge et 

111., 2007); concerns about Humnn lmrnunodeliciency Virus (lilV) and Hepatitis "0" v,rus 

(HDV) led 10 questions about polcntinl risks inherent in medical ,vnstc. The ,vash,ng up of 

medical ,vas1c in 1988 on USA bc11ehcs oloni; the enst coast from Marne to Florido, the west 

const, the greot lnkes and the gulf coast also led lo intense pubhc pressure for the regulation 

of medical y,,aste (Ruta lo and Mayhall, 1992). t.ledicnl \\lllSIC 1s the second most hozardous 

,vaste after rndioac1ive waste (Pruss ti al., 1999). The term "h01.ardous ,vnste'' rncans a solid 

,vnstc or o cornbination of solid ,vastcs, which because of 11S quantity, conccn1ro11on, 

physical. chemical or infectious characteristics mny caust, or sicnificantly contribute 10 nn 

,ncrcosc in mortolity, or on ,ncn:n_sc: ,n serious irreversible, or 1ncnpac11a1ing irreversible

illness; or pose o potentiol hazard to human hcohh or the environment ,vhen improperly 

treated, stored, trnnsported, disposed of, or 01hcl'\Yisc mllllaged (US-E.PA, 1986). 

lli:althc.irc waste ,s defined os the 10101 wnste stream fro,n heolth CllrC csu1blishmcnts, 

rcscorcb facilrues, loborotoncs and emergency relief donntions (Pruss el at 1999). 
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In the Unitc:d Stole� of  Amc:ricn, 1he ,vns1e stream from medicnl facilities is difTercn1i:11cJ 

1010 three c,11c11oncs. TI1ese an:: 

A Hosp1tul w,ute · All waste generntc:d from a foc1l11y; biological 
and non-biologicnl 

U �ledical \\'l!Ste • A �ubsc:t of hospital ,,·oste gcnenucd ns o result of patient 

d1ngnos1s, trcu11nent or in1rnun1s011on of human bc:1ngs or on1mols 

C l'otenually infectious ,�a,te - A subset of medical ,vaste that hn.s the potential to transmit 

an infcc11ous disease (I lollie-Shonncr ond Glenn, 2006) 

�ledic.11 \\Jste 111anage1nen1 scheme 11111st nddrct� the category "C" first, becouse potcnllnll)· 

i11fectio11, ,,astc:) contain pnthogens (or their 1oxins) ,vith suOicicn1 virulence nod qu:intity, 

such thn1 C\f'lOsurc 10 1hc ,vnstc by n susceptible hos1 could rcsuh in on infectjous disease 

(US-Fl't\, 1986; DIIEC, 2000) 

I lcnllhcuru w.1�te gc:nc:rntion hos become o pnme concern due 10 us multid1mcns1onnl 

mmilicntion us n risk foc1or 10 1he health of pnticnts, hosp1tnl sto.fT; nnd even extending 

bc:yontl 1hc boundancs of the mcdicnl establishments 10 the general populo1ion (DIIEC, 

'?000, I ledge el (I/, 2007). Ahhough very liule disense transmission from medical ,�'3Ste hns 

been documented; b01h 1hc A1ncrican Ocn1nl Assocint1on and the Centre for Diselllie Control 

rcconuncndcd 1h01 medical waste disposal mus1 be carried out 1n occordnnce ,v11h 

rcguln1ions (\VHO, 2001, Hedge ti al., Z007). 

Infectious ,vnstc (olso kno,vn as biomcd1col ,,-aste or rcg11l111cd medical \\'llSle} include 

l�boratory culture nnd stocks, p:nhologic "·a<1e, bumnn blood, blood products, bod)• Jlu1d ,,

contaminated ond unused shorps, isolation \\11Stc nnd contaminuted onimal wostc (Hogen el

a, ,2001). Hazardous ,vnste, rndioacti\c wnstc n101eriols, infecuous waste gcncrored 1n o 

private residence, and ellological ogenl or specimens being llansported 10 o l11boralol') for 

tcitmg ore excluded from the definition of infectious wostc (DHEC, 2000) 

ln1i:c110us ,vnstc represent a rcla1i11ely <moll portion of the totnl solid ,vnstc Strtllm, nnd arc 

simple to 1den11fy, separate, and trc:nt properly l11c United S1111es Env1ronrncntol Prot«uon 

Accncy (1986) cs11m.:11ed 1Ju11 1nfcc1i0111 \\'l1Slc conslltutCJ between 10-1.S¾ of the mt'J1col 

waste trc41Tl Jn Nigeria, ho,,cvcr, oil hc.:ilthcnrc ,viutes foll under the cotegol')' ol 1nfC\:t1uus 
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wnstc (FEl'A, 1991). 11 wns suggcslcd ot the Dasel Occlnrnlion (2003) thot if \vnstes nrc 

properly scgrcgntcd, the infectious ,vnstc content cnn be reduced frorn I 0% 10 bc1,vccn 1-5% 

of the ,vu�tc gcncrntcd in henhhcnrc cstoblishmcnts. This foct is supported by U1e An1crican 

l lospitnl Associntion \\1hich reported thut on-site segregation c1111 reduce infectious ,YOsle 

fron1 15% to 8% (DHEC, 2000). 

t\11 \\'llStcs gencrnted at hcollhcnrc facilities in the post ,vcre regarded o.s homrdous ond ,vas 

incrncrotcd before disposal. Today however, waste gcncnued 111 hc11IU1 focilities is sorted nnd 

disposed off according lo the risks II poses (Onbcln, 2007). Segregation of infectious \Yl\Slc 

types is n kc:y 10 nchicYing sound rnediclll wnste mnnngen1enl. TI1is can be  considered a nght 

step 10 health risk reduction (Longo 1111d \Villinms, 2006). Segrcgntion ensures that correct 

disposal routes arc token, personnel sofcty 1s mnintoined nnd cnv1roninentol hnnn rs 

m1nt1nlscd (Bnscl Occlnrotion, 2003). Segrcgotion practices within hospitals ,viii result in a 

clenn solid ,vnste strcnm ,vhlch can be easily, safely nnd eost-c1Tcc11voly mClllngcd through 

recycling, compos1ing, nnd lnnd filling (Longe nnd \Villinms. 2006). The most oppropriote 

\\'llY of identifying the categories of biomedical w1ute is by sorting the ,vnstc into colour 

coded plastic bags or contoincrs (Rao et of, 2004). Correct and efficient segregation ,viii 

only be achieved through rigorous tmining and education of employees, supervisors and 

m11nt1gcrs (Onscl Dcclorotion, 2003). 

The mnnogcn1cn1 of infccuous \\'llSlc (11nd heruthcorc waste generally) requires increa�cd 

nncntion and d1hgcnce 10 ovoid the substantinl discose burden DSSocintcd ,vith poor prac1ice.s 

including exposure io inlcctious agents nnd toxic substances (\VHO, 2008). Although, there 

have been tremendous odvnncernenls in the hcollhcore system, however, ii is 1ronlc thot the 

healthcare scnu1gs, which restore and n1nintain commuruty helllth ore nlso lhrc:.llening thctr 

well-being through poor ,voste m!lllagemenl practices (Joseph 1111d Ajilhkrishnlln. 2004). 

Adequate knowh:dllc oboul the heolth hoznrd of hospital "'OSie, proper technique and 

methods of handling the waste, ond practice of safety monsurcs con go a long ,,'l!y to\\-rud 

the safe disposal of hoz.ordoU.9 hospilol ,voste and protect the community from ,·ruious 

ed11er1C effects (Mathur ti ul 2010). Thus, ii is important 1h01 ench hosp11al should dc,clop 
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un infectious ,vns1c mnnoi:cmcn1 tn:01mcn1 pion; compliwicc ,vi1h stnte ond local regulations 

should be cnrcli11ly considered in developing this plan (NI OSI I, I 988). 

1.2 Statr111c111 of lhc l'roblc111 

• 

\\laste mnnogcmcnl hBS become n crilicnl issue os ii poses potential health nsks and dornogc 

lo the environment. It 1s nn issue !hat hos token central pince in the nn1ionol henhh policies 

of runny countncs. In  developing countries, solid ,vnstcs hove not received sufficient 

011cn1ion; very ollen, health issues eo1np�1c ,vilh other sectors of the economy for the 

lin1ilcd n:.sourccs ovoiloblc (\VI 10, 2008). 111us, manngcn1c111 of mcdicnl ,vns1e end up not 

gelling the priority 11 deserves. l lowcvcr, hcollh nnd environment ore imponont issues 

throughout the ,vorld; therefore, the mnnagcmcnl of infectious ,vostc (ond hcolthCllre ,vnste 

gcncmlly) requires increased nllcnlion ond diligence 10 ovoid the subs1nn1ial disease burden 

nssocioled ,vith poor practices including exposure 10 infectious ogenls ond toxic substances 

(\VHO, 2008). 

Sofc mon:igemcnl of infectious ,vastc is a key issue in the reduction ond control of 

nosocominl infections inside n hospitnl, nod nlso ensures thnt the environment outside 1s 

,veil protected (\VHO, 2004). The mismnnngement of HC\V poses risks to people ond the 

environment (Droyford, 2006), hence, it is essential that everyone concerned ,vith healthcare 

wn.ste should undcrstnnd 1h01 HC\\/ manngcment is an integral pnrt of healthcnre, ond 1h01 

homt ercared through 1nodeq1101c ,vnste mnnagement reduces the overall benefits of 

hcahhcnrc services (Pruss et al., 1999) The sys1cn101ic monitoring ond evaluation of HC\V 

technology nnd good ,vostc management are vital 10 improving public health 1ni1io1ivc:. 

(Tesfnmicncl, 2008), therefore, 11 19 of utmost imporlllllce that medical ,vos1c be monoged 1n 

:in environmcntolly sound mnoner, nnd this involves proper understanding of nsks 

nssocintcd \Vith the handling of such wll.!tc (Johorulcssen el al, 2000). 

MismanJgemcnl of hospitnl ,voste i1nphcs n combination of improper hnndJ1ng of \\"D.Slc 

durin& gcncra11on, collection. s1orn11c, trunspor1 ond treatment. Improper hnndlin11 co1npriSK<i 

several unsafe oc1tons, such as hondling ,vi1hou1 personal protective cquip1nen1, poor stom&c 

(c 8 high tcinpcroture conditions combined ,Yith prolonged storage times befo� 1ttatmcn1), 
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111nnunl transport for longer dislnnces, use of uncovered containers instead of closed plastic 

b�gs. clc (Mnnycle, 20011). Improper tn:nlmcnt or disposal of n1edicnll infectious \VDStc, such 

os open dumping ond uncontrolled burning 1ncrcoscs the risk of spreading infections, and of 

exposun: to toxic c1nissions frorn incomplete: combustion. Incomplete combustion cnn 

constitule n signincant soun:e of pollution to the cnviron1ncnt, due to the n:leose of 

pollutants, such ns dioxins, furon or mercury (\VTIO, 2004; Roni, 2006). Lnnd lilting of 

111cd1cnl /i11fcc11011s \vastc 1s o problen1 in mnny developing countries (Johnnncsscn at al.,

2000}; cspccinlly \Yhcrc scnvenging of londlills is an orgomsed nctivity among the poor, os 

observed in oil the londl1lls Jocntcd in Lagos. rhc practice of cleaning and re-selling 

syringes, needles, n1cdicine viols nnd bottles, used lotex gloves, or the use of cidcx 

contnincrs (n disinfcclnnt rcgulntcd os o pesticide in the United Slates) to hold \voter for 

111nking lea, would tnnkc one to understand the risk ossocmtcd \Yith Improper nnd unsecured 

1nedicnl \\'ilSte disposnl systcnu (I lollie-Shnnncr nnd Glenn, 2006; Ram, 2006). Under these 

ndvcrse conditions, plnnning rcmnlns o key issue, nnd the idcn11ficn11on or nppropruue 

options in 11II health fncilitics 1s csscotinl. 

However, in most or the sub-Snhnron coun1ries of Africa, the henhhcnre ,vnste manogen1en1 

prnctices do not con1ply wllh intcmnlionnl requirements, thus there is no guaranty of a safe 

and environmenlnll> sound mnnngcment (\VI 10, 2004). In mnny of these countries, the lock 

of resources (linonc 1ol, human nnd 1nntcriol) 111 the health sector tends 10 afTect negatively 

the way IIC\V is mnnoged (\VHO, 2004). The first step to\vnrds developing o 

co1nprchcnsive \VOSle mnnngemcnl strolcgy is to undertake a waste oudit (Fonner ct al, 

1997): bccousc no nuionnl decision on \\'lbic n1nnogcmcn1 1s possible until the gcncrntion 

and composition of solid \VOSlc is known (Murthy ti al, 2010). A ,vnstc audit IS the 

componcn1 \Yithin \vnste nssessment thnl gives on insight into type, qunotity and origin of 

\YOSIC produced \Voste audit promo1es proper handling of \YnSIC. because it predicts the 

amount of ,vaslc 10 be genern1cd beforehand It nlso helps 10 assess the level of compliMcc 

\Vlth national Jn\Y nnd intcrnnuonol directives 
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1.3 ltalionnlc for lhc Stud) 

Allhoui;h rncdicnl \\llSlcs cons1i1u1c II smrul frnc1ion or munrc1pru solid ,vu.sic, the po11:111inl 

environmcn1ol and health hllZ.1rds could be dclelerious, if no1 properly handled, the wors1 

$Cenanos could be in developing counlncs, (Pruss cl al 1999). Efforts 10 mnnage medical 

\\llStc have diflercd bet\\Ccn coun1rics, the worse scenario being 1n developing coun1rics In 

developed counlrics, legislo1ion ond good guidelines state the various ,voys for 1hc 

colh:cuon, lrnnsport, slorogc, ond disposol or infectious ,vos1c (Chondirobos! ti "'·· 2009). 

The result of o \Vorld l lcohh Orgonisntion nsscssmcnl conduc1cd rn 1,ven1y-t\\·o dcvclop,ng 

countries showed that the proportion or hcullh-c.irc fncihlics tho1 do no1 use proper ,�as1c 

disposnl n1c1hods mngc from 18% 10 64% (\VJ 10, 2008). 

I lcnhhcore \\'Orkers, hospital odminis1n11ors, sani1ori11ns, ond other hcalth-relnted 

prol�ronnls undcrstnnd the necessity to protccl 1hemselv1:s and the public from exposure 10 

wnsh!S 1h01 mighl be reservoirs ol dlsease-1rnn)m1t11ng orgMi1ms. Yet, safe ,va\lC 

mnnogcmcnl S)Stt:ms arc lncling m mnn)· hcallhc111c cs1oblishmcnts, ,vorkcrs arc oflcn 

insuOic1cn1l)' protected ond 1h0 1mple1nentn1ion of sofe systems rs for from snusfactory ,n 

many countries (\VHO, 2008). linpropcr use of personnl prolcchvc cqu1pmcn1 o.nd improper 

scgrcgo1ion or w11s1e is II common fco1ure ,n mos1 hospi1ols in Lagos. An assessment of the 

knowledge. 011i1udc and prnc1iccs of hcolthcQfe \\"Orkcrs will provide 1nform:ition required 

for the I mining ond re1r.uning of heohhc:ire \',Orkcrs on safe practices This \\ill uh1m:11el) 

promolc proper scgrcgo1ion of 1nf1:c:1ious ,vastc, 1hus reducing cost of disposal. 

D,1,: to 1hc enormous populn1ion or Lagos stoic, 11S Gencml Hosp11rus ore largely populnted. 

hence lor�c omounl of solid medical WASIC IS gcncro1ed dally The current \\Usie 

m:inagemcnl pmc1iccs in these hospilols could rc.sull in both environmental ond public 

he11l1h problen1s 11,c rnlc of woste gcncrntion supersedes ovoilable motcriol ond monpo,\er 

resource, Due to shor1ogc of was1e bags, cspccinlly the red and the yellO\\ bogs, improper 

use of colour coded bogs IS n regular fc.ilurc At times, \\1Ute bins gel over filled onJ spill 

over lincnng 1he surroundings, ot1r11CllnL ,eclor, nnd nnimals Exposure of 1nfcct10u\ \\l!.SIC

10 hnrsh we:ither cond111ons lllld delay in 1hc collcchon of \�le ma> lend 10 11r polluuon 

due 10 dcgrad,111on of 1hc or&nnic componcnl of the \\'astc Es1im1111ng the QlWlltl)· of \\':lSlt' 
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generated in 1hcsc hosp11ot, will provide O bnsc-line dn1n which cun be used for budgeting 

un<l plnnning, thus addressing the problerns of inodcqua1c waste bngs nnd over-filling of 

wnsh: bins. 

lnfccuous \,•nste hos not been reported 10 be n hazard in the environment, but \vith the 

111crc.ising load of n1ed1cnl \VOSte, due 10 increasing hospitol beds, increased use of 

disposoblcs, prohfcmtion of blood borne discoscs olongsrde irnpropcr on-site \vnstc 

scpurntion practices ond 1n1propcr/lnndcq11ntc 1ren1ment methods; i t  is fnsl becoming n mnjor 

source of the tmns1nission of voriou, dlscnscs (Pnrss el al., 1999). This mny predispose

�oplc hundling the ,vostc ro vnrious kinds of risk. Assessing infectious ,v.is1c for its 

111fcc11ous potcntiol will help reduce nsk of disease spread in hospitnls. 

Gcnen1I I Iospitols were selected for this study, because of their high potronoge of pa11cn1s 

ond more ,vnrds/unils, ,vhen compared ,vrth primnry hcolthcnre facilities ond pri\'olc 

hosp11J1ls Thus dntn obtained from this study cnn be used ns e frnme,vork for planning on 

efficient healthcare ,,•nste mnnagemcnt systcrn rn the stole. 

l..l Urond Objccth•c 

The brood objective of this study wos lo chnroctcrisc bospitnl \\'DStts end assess the 

infectious \VIIStC monogen1en1 prncuccs in Logos Stotc Owned General Hospilllls 

1 . .5 Spcciric 01.ijcclivcs 

The �pcc11ic objecth1cs were to: 

assess the knowledge, attitude and pn1cticc of hc:ohh ,vorkcrs tnvolvcd in infccuous 

\\'llSte monngcmenL 

2 dctcnnine the quon111y of ,vnste generated in these hospitals. 

J chomctensc w1LStc gcncmtc:d 1n these hospitals into physiC11I and chc:n1icol 

co1nponcr11s. 

4 o!»Scss the predominant species of 1nfcc11ous bacterin 1n hospital \YaSte. 

5, document reported health nsks amongst hCllllh workers. 
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generated in these hospi1nls "'ill provide Q bnse-line dn1n which can be used for budgc1ing 

and planning, thus addressing the problems of inadequate ,vnste bags nnd over-filling of 

wnslc bins. 

lnfoct1ous ,vnste hos not been rcportca() 10 be n hawrd in the environment, but wi1h the 

1ncrcas111g load of n1cdicnl ,wste, due to increasing hospitol beds, 1ncre11Sed use of 

dispoSJ1blcs, prolifcrntion of blood borne diseases nlongs1de irnpropcr on-site ,vnste 

separation practices nnd irnpropcr/inndequmo lrentment methods; it 1s fost becoming n mn1or 

5011rcc of the transmission oJ various discnses (Pruss tr al., I 999). lllis ,nny predispose

people hnndling lhe "'aste to vonous kinds of risk. Assessing infectious \VIISte for itS 

111fccttous potential ,viii help reduce risk of d1sC11Se spread in hosphnls 

General Hospitals were selected for this study, because of their high pntronage of pollcnts 

nnd 1nore \Vards/unils, when compared ,vilh primary heolthcnre facilities 11nd private 

hospitnls Thus datn obtained from this study cnn be used ns o framework for planning on 

efficient hcnlthcare ,vaste n1nnnge1ntnt system ,n the stote. 

1..1 Orond Objccth•c 

The broad objective of this study ,vas lo characterise bospitol wostes nnd assess the 

infectious waste monogemcnt pmctices 111 Logos Stotc Owned General Hospitals. 

I.S Spccilic Objccth•cs 

ll1e specific objectives were to: 

I 115sess the knowledge, nuitude and pmctice of hcnlth "'orkcrs involved in infectious 

\vasle management 
2 determine the qunntity of\\'llSte genernted in these hospitllls. 

3. chnmc1cnse wostc gcncmtcd in these hosp1tnls Into physical o.nd chemical

componcntS

4 assess uic predominnnt species of 1nfcc11ous bactenn 1n hosp1tnl \\1lSte. 
S document reported health risk.s 01nongst health workers. 
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CIIAPTER T\VO 

Ll'l'tlu\'l'UIU� REVJE\V

2.1 Ocfi11ilio11 of l11fcclious \Vnstc 

lnfochous ,vnste hos been described by the public nnd oil levels of government, ,vith terms 

such os "hospital ,vaslc", rncdicnl ,vnstc" nnd "regulated medico! ,w.stelinfectious ,vnste" 

ond yet ii rcnuuns poorly delined (Utoh, 2006). There is no stnndard universally nccep1able 

deliniuon for these tcm,s, 011d there oppcnrs to be os ninny definitions in use BS there ore 

11ovcrnincnt agencies, und interest groups (Rutolo nnd Moyhall, 1992). Not1onnl 

circumstnnces, policies and regulations olso offcet intcrprcrntions of infectious ,vnste (Dusel 

Declnrouon, 2003). These diflerenccs arc not surprising, given the diversity of 1ntcrcs1 nnd 

scientific creclentinls of persons. groups nnd agencies (e.g. physic1nns, cnvlron1nen1alis1s, 

IIllde unions etc) involved in the 111edicul \\'UStc issue (Rutolo ond �lnyhall, 1992). However, 

this hos serious implicntions, beennsc the definition adopted by o regulatory agency dictates, 

,vhnt ,vo.stc requires specinl handling nnd treatment (Stc,vart ti at .. 1989). 

Medical waste 1s o subset of hospitnl waste; regulated 1ncdical ,vaste ,vluch i s  synonymous 

with infectious ,voste fron1 the reguln1ory perspective is o subset of medical ,vostc (Rutola 

nnd Mayholl, 1992) Infectious \\'l\Stc refers to thnt portion of medical ,vastc thnt could 

trans1nit on infectious disease (Ru1nlo and Moyholl, 1992).The term "regulated 1ncdial 

waste'' rather than "infectious ,vns1e" ,vns used by the US congress and the US-EPA in the 

medical waste trnel<lng net in deference 10 1he remote possibility of disease transmission 

(Ru1ala er al. 1989). Defining ond assessing infectious ,vas1c has been o point of eon1cntio11, 

whc11:ver us separation is required �lolinnri ond Gleason, 1990). No consensus exist on the 

type of medical wustc thot should be designated ns infec1lous or require spcciaJ handling. 

ahhough severol categories ore included in most lists, (U. S .  congress, 1990). Infectious 

W11Stc hos been referred to as bio hWIJ'dous \\'D!le, medical \\UStc, rod bog ,,'11Stc, biomcdic:41 

WllSlC ond rcgul11ted medical waste (Cocchiorello el al, 2000) The definition of 1nfectlo� 

wu.stc, what conslltute, infectious w.'ISle, ond ho,v it should bc 1rea1cd, ha.s led 10 ronflictrng 
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• 

CIIArTER T\VO 

LITEIL\TUIU1 RE\'I E\V 

2.1 Dclinition or I nfcclious \Vnstc 

Infectious \vastc hn.s been described by the public nnd nll levels of government, ,vith tenns 

such ns ''hospi1ul ,vosle", rncdicnl wush:" ond "rcgulotcd mcdicol \YOSleJinfcetious \V8Sle'' 

nnd yet II ren101ns poorly denned (Utnh, 2006). There is no stondard universolly ncceptablc 

cle!inilion for these 1crn1s, ond there nppcars to be os n1ony definitions i n  use as there nrc 

11ov�rn1ncn1 ngcncics, und interest groups (Rutolo nnd Mnyholl, 1992}. No1ionnl 

circumsmnccs, policies nnd n:gulotions olso nrfcct 1nterprc1ntions of infectious ,vostc (Bost I 

Occlnrouon, 2003). These differences ore nol surprising, given the divcrsi1y or interest ond 

scientific credentials of persons. groups nnd ogcne1cs (e.g. physic1ons, environmentalists, 

tmdc unions etc) involved in the n1cdicnl wostc issue (Rutaln oncl Moyhall, 1992}. 1 lowever, 

this has serious implications, becnuse the definition ndoplcd by o regulatory agency dicuucs, 

whot \YnStc rcquircs specinl handling nnd treatment (Stcwnrt ti al., 1989}. 

Medical ,,'!Isle 1s o subset of hosp1tnl ,vaste; regulated medielll ,v1istc ,vluch is synonymous 

with infectious \\'llstc from the regulatory perspective 1s n subset of medico\ ,vns1c (Rutnlo 

nnd �1oyhull, 1992). Infectious wns1e refers 10 1h01 pon1on of mcdicnl \Yl!Slc tllot could 

tmnsmit nn infectious disease (Ru1Al11 and Mayhall, 1992).Tiie term "regulated medical 

w:isu:" rather than "infectious waste" ,vns used by the US congress and the US-EPA ,n the 

medico! ,vaste tracking act in deference 10 1he remote possibility of disease 1mnsm1ss1on 

(Jlu1aln ti nl. 1989). Defining and ossessing infectious ,vas1c hos been o poinl of contention, 

wherever 11s separniion is required (lvlolinnri ond Gleoson, 1990). No consensus exist on  the 

1ypc of m�dicol ,vos1e 1h01 should be designated os infectious or require special hnndling. 

although several categories ore included in n1os1 lists, (U S. congress, 1990) lnfccuous 

W115le hos been rcfcm:d 10 ns bio huurdous ,vosle, medical ,ws1c, red bng \YllSle, biomc:dic;iJ 

waste nnd rcgulotcd medical ,vo.sle (Cocchiorcllo ti nl 2000).Tiic dcliniuon of infcclioll.!I 

WIISle, whol conslllutcs infec1iou� wnstc, and how it should be: trcntcd, hDS led 10 conJ1tcung
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c11,,rTER T\VO 

LITEllA'l'UltE REVIE\V

2.1 llcli11i1ion or111rcc1ious \Vnslc 

lnfccuous \VOstc hos been described by the public nnd nll levels of govemmenl, 1vi1h terms 

such ns "hospilnl \Yoslc", rncdicnl wostc" ond "regulated mcdicnl 1vns1e/inrec1ious \Vaste" 

nnd yet 11 n:n101ns poorly delincd (Ulnh, 2006). There is no standard universnlly occep1nble 

delinilion for 1hcsc tcrn1s, ond 1hcrc nppcors to be os many dcliniltons in use os 1here nre 

govcnuncnt ngcncics, ru1d interest groups (Ru1olo nnd Mayhall, 1992). No1tonnl 

circums1011ccs, policies and regulations also offcc1 in1crprc1ntions or 1nfec1ious \VBSte (Basel 

Dcclnra1ton, 2003). These diflercnccs an:: nol surprising, given the diversity or 1ntcres1 ond 

scicn1ilic credentials of pcn.ons, groups nnd ogcnc1cs (e.g. physic1ons, envlronmen1olis1s, 

trade unions e1c) involved in lhc n1edicnl \l'llSlc issue (Ru1oln nnd Moyholl, 1992). 1-lo1vever, 

this has serious lmplicn1ions, because 1he delini1ion adopted by n rcguln1ory agency dic101es, 

what \VOStc requires specinl lmndling nnd ireatment (Stcwurt el al., 1989). 

�lcdicnl \YOSle 1s a subset of hospital \WSle; regulated medical 1vus1c 1vh1ch 1s synonymous 

wuh 1nfcctio11s 1wstc from the regulatory perspective 1s a subset of medico! \VOStc (Rutolo 

and �1oyhull, 1992). Infectious 1vns1e refers 10 1hnt portion of medico! \YIISlc thnt could 

1ransn1i1 on infcc1ious disease (Ru1ala ond Nlnyhull, 1992).Tiie term "regulated ,ncdicol 

w:istc'' rather thon "infectious \Ynste" \VOS used by the US congress and tJ1e US·EPA in the 

medical 1voste traclung acl in deference 10 the remote possibility of disease trnnsm1ss1on 

(Ru1oln et al. 1989). Defining and assessing infec1ious \VBSlC hos been o point of contention, 

wherever 11s sepam1ion is required (?-,lolinori ond Gleason, 1990). No consensus ex.ist on the 

1ype of 1nedicol \YOStc that should be designated ns infec1ious or require spctiol handling. 

although several cntcgories ore included in n1ost lists, (U S. congress, 1990) Infectious 

wu11c has been referred 10 as bio hlll.,llrdous woslc, medico! \VOSle, red bog IY11$1C, biomedic:il 

Wllltc and n:gulo1ed medical w-.ute (Cocchiorclla el al 2000).nic dclin11ion of infectious 

waste, whot cons11tu1cs infoc1tous \VDStc, and how II should be t�tcd, hlls led to conOicting 
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opinions rrom agencies; mos1 dclinilions give undue en1phnsis lo the presence of pathogens 

{Ru1ulo, I 984: Rutnlo 1!/ al.. 1989). For 1nstonce, infectious \VBSlc is defined by the U1oh 

s1u1utc us "11 sohd \voste that contains or ,noy reasonably be expec1ed 10 contain pol11ogcns 

of suOicicnl vin1lencc nnd q11n111ity, 511ch 1h01 exposure to the ,vnste by a susceptible host 

could rcsull in nn infccuous disease {Uloh, 2006). This definition is subjective, since d1crc 

urc no tests 1hn1 ollo,v infectious ,vaste/virulence to be objcc11vely iden1ificd (Rutaln 11nd 

1'.lnyhall, I 992). 

There is n need to hove n common and tn1emo1lo11nlly ucccp1nblc dcfini1ion for the ,vastu 

gcnoratt:d 1n hcnlthcnrc fnciliues, so os 10 hove n better understanding of the ,vnstt 

n1nnngcmcnl prnc1iccs of l11csc facilities, (Basel Declorotion, 2003). 

2.2 Sourrcs nncl Clnssl!icntion of I nt'cctious \\lnste 

Sources of infC(:lious wuste Include no1 only large hospitals ond laboro10ries, but also 

phys,cinns' oOiccs, dcnutl offices, clin,cs, research fncilitics, surgery centres, vetcnnnry 

offices, funernl ho1nes, ond a gro,ving number of settings where ho1nc healthcare 1 s  

delivered (Cocch1orelln et al, 2000). No consensus exist on the type or medical ,va.stc thol 

should be designn1cd ns infec1ious, or n:qu1r0 special handling, although sevcrnl categories 

arc included in mosl lists {U.S. Congress, 1990). US-EPA (1986) nnd NIOSH (1988) have 

hstcd seven types of medical waslc 10 be n:fcrrcd to as "regulated medical ,vnstc" TI1c 

categories of 1nrectious ,vas1e nre 11s fotlo,vs: 

lsolntion wnstcs: These ore gc:nerotcd by pa11cn1s, who ore 1solnted because of 

communicoblc disense. 

Cultures 11n<l sloclts of infectious :1gcn1s nnd nssocinlcd blologicnls: . these include 

specimen c11t1urcs from medica_t nnd puthologicnl laborotoncs, culture and s1ocls of 

inCcclious .i11cnts fro1n research and indu.strial loborolories, \\'3.slcs from the production of 

b1ololgicnls, discarded hve and 01tcn1101ed vaccines, culture dishes and devices used 10 

trnnsfcr or inoculntc nod mix cultures. 

llu111nn bloot.l 1111d blood pro1luc1s: These include blood llS well n, scrum. plnsmn. nnd 

other blood products 
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l'r11hological w11s1cs: These include tissues, organs. body pons nnd body fluids 1hot ore 

rc1novcd dunng surgcr)' nnd oulopsy. 

Co11111111i11a1cd shnr11s: TI1csc ore hypodermic needles, syringes, postcur pipettes, broken 

gloss. nnd scolpel blades. TI1csc itcn1s should be considered infectious \VOSlcs, because of 

the possibility of con1anllnntion \Yilh blood borne pathogens. 

Co11h1111i11nlc1I cnrc11sscs, boily purls nntl beddings: These emnnnle from on1mols 

i111c111ionnlly exposed 10 pnthoaens during rcscnrch. the production of biologicols, or the in-

vivo testing of phnrmncc111icals. 

l\liscollnncou� wns1e: l\ihsccllnncous ,v-.1s1cs conic from ,urgcry nnd autopsies (e.g. soiled 

con1un1inotcd loborn1ory ,vns1cs (e.g. cover slips. slides, specimen contn,ners e1c.), dialysis 

unit ,,,1s1c nnd contnnunntcd equipment 

Rcgul111�d 111cdicnl ,V11stc vnnCl con.,idernbly in compos11ion and chnmc1cris1ics ns shown in 

Tobie 2 I 

·rnblc l.l:Ty11icnl Con1position nnd Chnrnctcrislic� of Infectious \Vnstc

\Vnslc Chnrac1cris1ics 

Celluloid �ln1criol (paper & Cloth) 

PlosliCS 

Glnsswnre 

Fluids 

Typicnl Chnractcrbtics 

Moisture 

Incombustibles 

I lcoung Value 

Source IIC\VII, 2001

l'crcc11111i;c Co111positiu11 

50•70¾ 

20-60%

10-20°/4

1-10¾

8.5-17¾ by weight 

8% by weight 

7,500 BTU/lb 
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2.J l'ulhogcns nssocintctl wilh Infectious \Vnslcs 

There ,s 110 epidcn1iologicnl evidence 1hot hospitnl ,vi1ste disposal pmcticcs hnve caused 

diseases in the com,nunity (Ru111ln ti al 1989); no medical or dental \\'IISte poses a threat to 

humnn he.11th (Pnm1cr et al,. 1997). �lore so. there 1s no evidence that n member of the 

public or 11 ,vnstc industry worker hns ever acquired nn infection from medicnl ,v11Stc:, 

nlthough, 1n1urics hove been reported. (Ru111lo nnd !vluyholl, 1992). The only n1edicnl ,vastc 

thnl hos been nssocintcd ,vilh infectious disease 1ransmission is conlnminated shnrps (Rutaln 

nnd !vloyhnll. 1992; Former et al. 1997). TI1e risk of lnfcchon ,vilh infectious waste is very 

lo,v, bcc.iusc it 1s unlikely that the 1nfcc1lous ngent ,vtll survive in rcfu,c environments, ond 

the probability of n por111I of entry of infec1ious orgnnisrns into n susceptible host is lo,v 

(kcene, I 991, Cocchinrclln 111 al. 2000). Pathogenic bnctcriu commonly 1solntcd from 

infcc1ious \\11Stc include: Slnphylococc/1 E.rcharlchla coll. Sal111011tlla, Klebsiclla, Proteus, 

l'l�11,lomo111u E111trubac1er a11rogc11cs (i\lthus el al. 1983; Akande, 1999; Sridhar and 

Ayeni, 2003) Eurly 1nvcstigoiions on the solid ,wstcs by 13urchlnnl and Wallace (1971) ond 

\Vnlluce el t1I ( I 972) revealed thnt Srophylococc11s a11re11s ,vas by far the most prcdominont 

pathogen detected 111 1Y11Ste; Spore forming organisms \\'Cre not present in sufficient 

numbers 10 constitute n potent int hnzord, if accepted methods of sterilization ore followed. 

Although, pathogenic organisn1s con be present in hospilol solid wastes in significantly !ugh 

concentration ond especially if an orgnnic substrate is present (\Vallace ct al., 1972). 

l lowcvcr. lindings from 1n11ltiple studies hnvc shown !hat household ,YaSte contain more

1n1cro-orgnnisms wtth poihogcnic potential for humans on 1he average than infectious 1vo.s1c 

(Rutulu ltnd Moyhnll, 1992). Kalnowski ti ol ( 1983) demonstrated thot common 

nosochonuol pathogens (i.e Pseudodmorrn.s oen1ginosa, Klebsiello sp, Enterobac1er �p. 

Prote11s JP and Group D streptococci) were detected more frequently in house hold \\'aSIC.

Jager et al ( t 989) nlso dcmonsln11ed thnt the boctcrinl conccntrntion or bosp1U1l \\11Ste \\'IIS

less than or sin1ilnr 10 1h01 of house hold \\Ill.Sic, however, the obove foci is not \\Cll

understood by the gencrol public (Cocchiorcll11 et al., 2000). 
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• 

2.-1 Infectious \Vnslc �lnnnj!c111c111 

�1edicnl wnste mnnogement is a process that helps ensure proper hygiene in 1he health 

institution, 11nd snfcly of he11lthCllrt ,vorkcrs Mcd1cnl ,vnste problems 1n 1he developing 

world nr\! ossocioled ,vi1h poor funding ond the lock of nntionul rcgulotions for the sonuury 

d1sposnl of ,,'llStc nnd/or lack of oversight (Spassov, 2005). Johnnnesscn et al (2000) opined 

thnl proper mannge111ent of mcdicnl ,ws1e enn minin1ise the risk of  infecllon nnd injury borh 

within and ou1side healthcare foeili11es; 1hcrcfore, each hospi1nl ,vnste mannge1ncnt plnn 

�hould provide lhc follo,ving: 

• Ocs 1g11n11on of the ,vns1c thnt should be mnnaged ns infec1lous.

• Segrcgo11on of inrec1ious 1w.s1c from non-infectious \YDSte.

• l'ncknging fncili1ics

• Stomgc

• Trellllncnl nnd disposal foc1litlcs

• Contingency 111cosurcs for emergency situations and stoff trn1111ng

• 

A b;1sic principle in nil ,1111Stc 111011ngcment schemes is to segregate ,vastes as early as

possible 111 the ,vnstc s1renn1; nnd find the simplest disposnl solution for each type or ,voste 

(Spassov, 2005). lvlost cs11ma1cs suggest that I 0-15% of medical wastes generated by 

hospilals nre infectious, although this figure can be as high as 80%, depending on 1hc 

gcncrntor's definition (U.S Congress, 1990). Dctcnnining which portion of med real waste 1s 

infectious rcmo,ns at the height of dcfinitionnl issues (Rutolo and Mayhall, 1992). The 

nmount of ,nrcc1ious 1vostc g11nern1ed by medical facilities as o pcrccn1agc of its touil \Yl15tc 

s1rcan1 vnries ,vidcly; this depends on the type of healthcare fncility, the definition or 

infcclious wostc used, and the s1andnrd operating procedures specified for designating and 

scpnmling waslc 1ypes (NIOSH, 1988). Ho,v infectious \Y11Stc is defined C4l1 greatly oficcl 

the cost of ,Y11Stc ,nonogcment nnd ultimntcly 1hc choice of disposal op1ions (U S. Congress, 

1990), 

A significant reduction ,n 1he quan1illcs of \l,11Sle assessed as 1nfec1ious could be achieved, if 

v15ible blood stn1ning 1s u�cd a, the crilcnon for clnssilication (Farmer ,, al 1997).

Rrn,rng of gloves 10 remove v1s1blc s1mn1, has been suggested by US lil'A (1986) 'II 0
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• 

2A lnfcclious \Vnstc 1\lnnoj!c111cnt 

�1cdicnl ,vnste mnnngcmcnt 1s o process thot helps ensure proper hygiene in 1he health 

institution, nnd sofc1y of healthcare ,vorkcrs. Mcd1cnl ,voste problems 111 the developing 

\\'Orld urll nssocioted ,vith poor funding ond the lnck of nnlionnl regulouons for the sonitary 

disposal of ,vustc nnd/or lack of oversight (Spassov, 2005). Johnnnessen et al (2000) opined 

that proper n1onngen1ent of mcdicnl ,voste cnn minin1ise the risk of infection ond injury both 

within and outside hcollhcorc focillucs; therefore, each hospitRI ,rute monogemcnt pion 

should provide the follo,ving: 

• Des1w,n11on of the ,vns1c that should be mnnoged as infec1lous

• Segregation of infectious ,vustc from non-infectious waste.

• Pncknging focilitics

• Stomge

• Trculment and disposal fnc1litlcs

• Contingency n1cnsures for crncrgency situations ond stnff troming

• 

A basic principle In nil ,V11stc 111111ingement schemes is lo segregate ,vastcs as early ns 

possible in the ,vnste streon1; nnd find the simplest disposol solution for each type of ,voste 

(Sp:issov, 200S). Most csti1natcs suggest thot I 0-1 S% of medical wastes generated by 

hospitals ore infecuous, although this figure c11n be as high ns 80%, depending on 1he 

gencroior's definition (U.S Congress, 1990). Determining which portion of medical waste 1s 

rnfccllous remains nt the height of detinltionnl issues (Rutnlo ond Moyholl, 1992). The 

amount of 1nfec11011s ,voste g,:ncrntcd by mcdicnl facilities ns o percentage of its toLol ,w.,tc 

strc:1n1 vanes ,videly; this depends on the type of hcallhcon: facility, the definiuon of 

1nfc:clio11s ,voste used. and the standard op�rating procedures specified for dcsignoting and 

scpnroting wostc types (NI OSH, 1988). Ho,v infectious ,vnstc is defined can greatly alTcct 

the cost of ,vnste management and ultimntely the choice of disposal options (U S. Congress, 

1990). 

A significant reduction in the qunntilics of Y.'llSte assessed as infectious could be aclucved. ,r

vi,ible blood 11n1n1ng is used OJ the critcnon for cln,;silicatlon (Vanner ti al 199'1)

Rin5ing of gloves to rcrnovc visible armns, hns been suggc�ted by US- liP \ ( I 986) es 11
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,•nlid slmtCitY for infcc11ous ,vustc 1n1nitnisotlon. Fonner 01 al ( 1997) also suggested thot 

infectious ,vu:.te genc:rotcd from dentBI practice in Victorin, Austrnlin could be readily 

reduced belo,v 5 litres per week; if visible blood ,vas used ns lhe clnssi ficotion criterion ond 

rinsing or gloves before disposal ohvnys took pince. 

Infectious ,vnste must be segregated nt the point of origin into ornnge or red eontniners, 

which hos the universal "biohn1ord'' sy,nbol (NI 0S11, 1988). \VI 10 colour coding for 

infect1ou:. ,vuslt is ycllo,v, but lhc use of other colour coding 1n o counll)' is possible; the 

use of intcmntionolly recognized sy1nbols ond signs is of basic importnnce, ond,is essential 

for the safe handling and disposal of ,voste (Dnsel Dcclnro11on, 200J). The packaging used 

for infcc11ous waste must be oppropriotc, leak-proof ond tear-resistant; it must endure 

ston1yc, tn1nsponntion nnd trcntmcnt (NI OSI I, 1988); these bogs should be mode of 150 

micronn1n1 tl11ck so ns to be 1csistwit to puncturing (Chondirnboss at al , 2009). \Vnste b3gs 

should not be hnnd-<:11rriccl for long dislnnces, ns this increases the risk of lnJury or spillage, 

nnd 11ppropriute protective genrs should be wont during hnndling (Tcsflllllicocl, 2008). 

Infectious wnslc should not be compncu:d before treatment, so as not to dlllllogc the 

p.ickoging; the pnckoging should be secured, so OS to ensure containment ond prevent

rodents 11nd vemlln penetration (NI OSH, 1988). Infectious ,vostc should not be stored longer 

than seven doys, nnd it must be stored bclo,v S°C (Utnh, 20061, because heahhcorc waste 1s 

a n:scrvo,r of potcn1iolly h.irmful m1cro-orgnn1sms which can infect hospital pnticnts, 

heolthcnre workers and the genernl public. HC\V con somclimcs spread resistnnt micro

organisms from healthcare cstoblishmcnlS into the environntent; Ho\vcvcr, these risks have 

so far been poorly mvestign1cd (\VHO, 2007). Thus, in ,vam1 climntes, \VHO has suggested 

the storogc of infectious \\'llSle for o n1nx1mum of 48 hrs, during the cool season ond 

m11x1mu1n of 24 hrs dunng the hot season (Onset Dcelamtion, 2003). 

I lcalthcare ,vnstc gcnernlly should be eff.:ctivcly ond nctively managed so as to signilicantly 

reduce /eliminate risks of infecuon ond as well protect lhc environment {Sp:IS$ov 2005) 

This 1s 1n1ponant cons1dtnn11 shrups intnn,,c copobility to disrupt tl11: ,kin's 1ntcgntl 1111d 

mlroducc 1nfcc11011s ngcnts. TI1e 1nnJont)· of shrup lnJurics do  not l't'sult 1n 1nfccuon, and 
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occupnlionolly ncquircd hcpn1i1is w1d I llV infections due to sharp injuries is small (Dascl 

Dcclomlion, 2003). Yc1, it is reported 1h01 ,vorldv,1idc, 8-16 million Hepatitis B infections, 

2 3- 4 7 million I fepntitis C 111fcctio11s ond 80,000 • I 60,000 II IV infections nrc estimated 10 

occur yenrly from re-use of synnge needles \Yilhout stcrilisution. Nl11ny of these 111fec1ions 

could be avoided if syringes \\'ere disposed orr safely (\\fHO, 2008). 

Improper \Yostc mnnogcm0111 ,viii cause cnvironmcntnl pollution, unplcosanl smell, wo,vth 

und 1nuh1plico11on of Insects, rodents nnd wolllls; this may lead 10 transmission of diseases 

like typhoid, cholera, ond hcp11ti11s through mJurics from shMpS conton1lno1ed ,vith humnn 

blood Yet, ii hns been observed thot mnny countries do not hove appropnote regulations, or 

do not enforce them, while in some, ,vastc management 1s nbscnt and there is a lack of 

,\\vnr,:ncss about the hcollh h01.Mds caused by 1 IC\\f (\VI 10, 2008). II i s  essential 1h01 

C\/cryonc eonccn,cd ,vith henllhe4rc should understood 1hn1 het1lthcore ,vaste monogcmcnt 1s 

1111 inti:gml part of hcnlthcan:, and 1hot 0rcntlng hallll through 1nodcquo1c ,voste management 

reduces the overall benefits of hcolthcorc (\VIIO, 2008). Thus oil health facilities require a 

wnsle mnnngemen1 policy nnd o comprehensive system of bes1 practices and safety 

standards A strong political and economic support with suffic1cn1 humnn and financial 

resources is requill!d 10 create on efficienl ond effective ,vas1e monogcmenl system 

(Tesfnnucoel, 2008) 

According 10 Tcsfrunicnel (2008), nn effective ,VilStc mMogcmcnl frame ,vork cw, be best 

achieved through the follo1ving strategics: 

• l:rfcctive co-ordino1ion of the activities of healthcare professionals, municipahucs

anti rcgionol ndministmtors, ministry of health, cnvironmcnltll agencies and other

key partners

• \Voste mnnngcmcnt tn11ning and cducollon for nll healthcare profcssionols.

• Advocncy compn1gns targeted 01 policy-milkers, health orgwi1mtions, the media and

the public

• 1:,u1blishmcn1 of survc11loncc tcom on infecl1on control and \\1\SIC mllNlgemcnt

pmc11ces

• ldcntilicallon nntl corrcc11on of poor Y.IUIC mnnogcmcnt pmcticcs.
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It should be noted that most hospi1nls, cspccinlly those in developing countries fnce u ,vide

rnnge of procticul constraints in implementing nn improved infectious ,vnste mnnage,ncnt

systcn1. These constraints include one or ,norc of the following:

• Lo,v level of 011cn1ion, ond lock of clear undcrs1onding of requirements nnd op1ions

11111011g hospi1ol mnnngcrs/odminis1ro1ors.

• Sr,1ce cons1n1in1s "ithin treo1111cn1 rooms ond ,vnrds, thus preventing proper

sc11rc11a11on.

• Lack of sp:ice for secured tcmporury storngc of infec1ious ,vnste.

• Shortage of oppropnntc bins ond packaging.

• Constraints on purcluue of high quolity equipment due to public procurement

procedures.

• Lock ol utlcquatc vcntllnuon in storage nrcos (Spnssov, 2005.)

2.5 lnfcctluus \Vnstc Trcntn1c111

Environinentnl rcgulntions 1nondo1c the trcntment of infectious medical ,Y11S!C on u doily

basis. ,r it 1s to be s1orcd nt room temperature (Kn1och. 2007) A number of 1rea1mcnl

n1c1hods nrc nvoilnblc, but there is no perfect "cnvironmenl friendly slnltegy for elimino1ing

I !C\V \Vhcn selecting HC\V ucouncnt 1cchnology; cos1, risks, benefits and opernling

paron1e1crs, should be cnre fully ,vcighcd 10 ensure best prnc1iccs ond minimised risks 10

h1:ullhcnrc workers ond 1ht com111unity (U.S. Congress, 1990; Tcsfnm1cocl, 2008). Physical

chnractcri�ucs such ns heat value and moisture content, biological make up, chemical

(cltmcnlal) composition of medical ,vos1e are 1mportMt dctcnninnnlS of the mos1

nppropriolc trenuncnt 1echnology (U. S. Congress, 1990). The efficacy of tre11tmcnt method

should be dcmons1n1ted by development of on oppropria1e biologicnl lCSling progrumnte

(Tumberg, 1990), 

A variety of Wil.Ste trcotmcnl 1cchnologics nrc nv1uloblc and should be chosen 10 suit the

needs of tt ltcnllhcorc facility and communily (NI OSH, 1988). Infectious ,voste treauncnt

mclhods include slcnm s1crilisn11on, incineration, thennnl inocuvnhon, gos/,·apour

s1cnhz.o11on, chemical dislnfec11on and s1crillu11ion by irrodiouon (NIOSII l QS8)

I rc.ttmcot of 1nfec11ous ,vns1c could be off-site or on-Site Ofi-�itc disposnl of re�ul:itcd
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waste remain D viable option for smaller hospitnls (less thllll 150 beds), hov<cver on-site 

processing 5uch DS compaction or hydro pulping mB)' be nccessllf)' before sending the wnste 

olT-slte (Chcrcrnisinon· nnd Shuh, 1990) On s11c disposnl is  II feasible Dltemottve for 

hospitals gcneruting 2 tons/day or more of solid ,vostc (Chcrcn1isinoff ond Shnh, 1990). 

Aller treatment, infectious \\1aste or its ashes cnu be disposed olT by dischnrge into snnitllf)' 

sc\\cr systems or buried i n  son1t:1ry lnndlills (US-EPA, 1986). 

2.5.1 On-Site 'l rcntmcnt of Infectious \\'ustc 

A number of trcntmcnt methods ore nvolloble. These rirc incincrollon treatment ond Non-

111c111cn111on ircntmcnt ,vhich includes four bns1c processes: thcnnnl, chemicnl, irrtldiativc, 

nnd b1oloc1col. n,c ntnjonty of non-inc1nerotlon technologies cn1ploy the thennal ond 

dtcnucnl p111ccsscs (Kntoch, 2007) 

2.5. I. I I nclncrntlon 

i\llhough, incincrnlion converts combustible mnterinls into non-combustible residue or osh 

(NlOStl, 1988), 11 ts not the some ns burning (Johannessen ct al., 2000).lneincration is o

h1ghl)' od,•unced technology that opcrntes nt sufficiently high tcmpcroturc ( I 000-1200°c) for

o long enough time 1n o combustion chamber ,vith sufficient turbulence ond oxygen

(Johannessen et al., 2000). Properly controlled incineration is relotively expensive, but it 

nch1eves o relntivcly lugh level of orgnnism destruction ond reduces ,wstc volume ond 

weight by 95% (ChercntisinotT and Shah, 1990). Incineration is suitable for all infectious 

wnstc, b111 1t is ntore useful for the treatment of pathological ,vnstc and sharps 

(Chcrcn1is1notT nnd Shah, 1990). lncincrntors provide on interim solution for developing 

countries, where options for ,vnstc disposal such ns outoclove, shredder or micro,vnvc: ore 

hmited (\VI 10, 2004) 

lnc1ncrnto� for medical ond municipal ,vostc hnvc been linked to severe pubhc health 

thn:.ib and pollution The public hns been particularly concerned over the ct1ing of 

1nc1ncrotors, bccnuse of problems nssocintcd \Vltb emissions, oir toxins and the ulumotc 

dupo�I of the DSh 01 sonitory landfills (ChcrcmisinofT ond Shnh, 1990) hUldequate 

mc1ncmt1on or lnc1ncrotton of unsuitable material! con rcJult in the release of pollutMts into 
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the air (WHO, 2008). 11,e Environmcntnl Protection Agency of the United Stutes of 

Americn in 1994 found thnt emissions from incinerators in henlth care facilities ,verc 

responsible for !ugh levels of chemicals such ns dioxin nnd furon in the otmosphcre (Gnbelu, 

2007) The U.S EPA idenliflcs medico! \YllStc inc1ncrotion as the llurd largest kno,vn source 

of the highly 1oidc dioxin in the environment (US-EPA, 1986). Hcal01 facility ,vo.ste 

con1n1ns n lnrge proporuon of polyvin)•I chloride (PVC) plns1ics, dioxin is emitted into the 

ntmosphcre when PVC plastics ore incincmlcd (Oobcln, 2007). Dioxin is a carcinogen 1h01 

hos been linked to birth defoc1s, imn111nc sys1e1n disorders 1111d other hnrmful 11enl1h effects. 

Other pollutonts from 1ncinem1ion include furons, acids, mercury and other heavy n1clols 

�nd particulnles (Ogbeidc and Uyiguc, 2003). 

f11varo111ncn1al controls on 1ncinera1ors 111 developed countries hove been tightened in recent 

)'�DI�, pr111c1pally bcc,ouse of concerns over air emissions of pollutants (Johannessen ti "'·· 

2000). In Ireland, most hospital inc1nen11ors were closed down in the 1990'1, becouse they 

could no longer meet lhe statutory environrncntol stondnrds, nnd the cost of up grading them 

wcl\! cons1dcrcd uneconomical (Purcell, 200S). The technology of smo11 copac11y 

incinemiors (for use by o single medical focilily) is oficn rudimentary, WHO recommends 

the closing <lo,\ITI of small incinerators 1h01 arc nol opcroting salisfoctorily, because they may 

constitute serious oir pollution hnznrd (Johannessen et al .. 2000). Limited dnto lndico1ed that 

smnll on-sile incinerntors Cllll emit relntively high levels of sornc pollutnnl!, because only 

lc,v nsks assessments hove been performed on these incincrotors. 111is ho.s hindered the 

obilaty 10 dclin11ively cvuluotc the reln1ivc degree of risks (U.S. Congress, 1988). 

Mosl hospitnl ineincrotors hove shon stocks which moy 11ll0,v incinerotor emissions to enter 

hospitols through oir-condihoning ducts ond ,vindo,vs (Lauber, 1988). Although the \Vorld 

I lenlth Orgnn1sn11on (\Vl10) docs nol odvoco1e 1ncinero11on os a final soluuon, hov.'c, er. in 

rc,uurce poor scuings, medical waste is burnt directly in nn on-silt incincm1or, because 

ndcquotc methods of disinfcc11ng nnd prc-1reo11ng ,vnste products mny not be availnble 

(Tcsfan,icacl. 2008). lnoinerotors arc fnst becoming no obsolete technolo&) U\ mnn)· 

developed countnes os they ore rnov,ng to,vnrds snfcr lllld more econom1e11l altem:itivc 

approaches to mcd1cnl ond munic1plll ,vostc mllllogcn1cn1. /\s n rtsull, mnn) 1nc1ncrator 
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comranics target Asia, Africa, nnd Latin Amcrico 10 sell their technology; bccnuse these 

regions 11re yet 10 be O\\'BrC of the serious heolth ond environn1cn1nl 1hrcots associo1ed w11h 

incineration or the 1n11ny ndvontogcs of nltcmotivcs (\Y\Y\V, \Y\Yfpnk.org/factshccth,vf.php).11 

is csl1mutcd 1h01 there ore 1norc than one thousnnd 1nc1nerotors in Afnca, mnny of ,vluch 

ha,·c been reported 10 be inoperotivc or operoting bclo,v standards (\VHO, 2008). \VI 10 mms 

to pro1note cffccti\'c non-bum technologies for the final disposnl of  medico! ,YnStcs to ovoid 

both the d1�cnsc burden from unsofc henhh-carc \\'!ISie n,onngcmcnl nnd po1cn1iol risks from 

d1ox111s, fumns 1111d co-plonnr polychlonnntcd b1phcnyls (\VI 10, 2008). 

2.5. 1.2 Stl·111n- )lcrilisntion or i\ulothl\'ing 

·11,ls involves hcollng of ,vostc motcrinls with stenm 1n un enclosed container Al high

pressure (100 Kpa), nppropnatc level of ume (> 60 n,inutcs) ond 1cmpcrnrure (> 121°C),

innct1v(ll1on of nil vc11c1n11vc m1croorgnnisrns and most bnctcriB spores con be aclucvcd

(Joh�nnesscn, et al., 2000). It should be noted 1h01 hnpropcr time and temperature

rclnuonship n1ny prevent proper stcrihsotion (CheremisinolT and Shnh, 1990). Segregation is

on in1por1an1 rnctor 111 effective stcrilisotion (Johannessen et of., 2000),

S1cnm s1erihsn1lon is ume consuming when compared lo 1nc1ncrotion, and this mokcs it a

lc�s co1nn1on ,vostc 1rcn1mcn1 lor most focilities (Doucet and Tiny, 1987) Several studies

h:1Ve ind,cntcd thnt the type of wosle container, the ndd11ion of wotcr, the volume and

density of \\'t\SIC motcrial hove on Important innucnce on the effectiveness of the

nu1oclnv1ng process (Lnuber 11t al. 1982; Sansbury, 1988). eoch of tl1csc factors innuenccs

the penetration of s1con1 10 the cnurc lond and consequently, the cx1en1 of pathogen

destruction (U.S Congress, 1988) 

Steam s1crilisa11on ollows for lhe 1ren1mtnl of only limited qunntilles of ,vas1c and is 

therefore commonly used only for highly 1nfccuous ,vostc, such os microbial cultures or 

sharps (Kotoch, 2007), Stcnm s1erilisa11on is most effective \Ylllt low-density ,vastc, such os 

piastres, but not suitable for high density ,vns1c such os lnrgc body p11.rts. because these 

requires longer stcrilisallon time, because they inhibit direct stcnm penetration (NlOSl 1. 

1988) lnc1nero1ion ol' blood bag., is nol recommended due to polyvinyl chloride (l'VC)

content of bloo<l baJ:IS (Kotosh, 2007). Autoclaving of PVC blood bocs 1s D safer Bild 
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1cllnblc mclhod compared 10 chc1 11icnl disinrcc1ion (Chi111is ,,, "', 2003).Auioclnvcd 

1nfc:c11ous \Vl\)tc is kno\\'n lo ndd 10 lnnd Jill burden (NIOSI I, 1988) \Vhen compared 10 

1n,i11cr111ors, nu1ocl11vcs urc less co:>lly 10 purchnsc nnd opcrolc nnd require less spncc. 

l lowcvcr, cost ndvuntogc of outoclnvcs n1ay be lessened if 1ncincr111lon 1s nlso required for

sainc \\·,,sic (U. S Con11rcss. 1988). 

2.S.1.:1 ll) ·1lr11ch1\'t' 'I rcn1111r11t 

1111s " bn,cd on innov1111,c cquip111cnt n,uncd I lydrocluvc, for steam s1c:rlllsa11on procc s 

(Ilk\• nu1och1vc) (llmn, 2006) I lydrocto�c 19 o double ,vnlled conto1ncr 1n ,vhlch lhe stcom is 

1nJc�1cd in10 1hc outer juckcl 10 he.it the Inner cho1nbcr con\llining the wll51c Mo1s1urc 

c-on1nincd 1n 1hc ,,u�h! cv11por11tcs ns stco1n and builds up the rcquisilc stcom pressure (35-36 

ll',I) Shu,1)' p.1Jdlcs slowly rolnlcd by n slrOn(I 1ltnl\ inside 1hc chamber 1umblc 1hc wosle 

,on1i1111011sl)' Jl!Olll\l the hol 1vnll thus mlxin11 o, well as frogmcnling the some. In the 

11bicncc ol cnouuh 11101Sturc, nddhlo11ol �,cnm it ,n,cctcd The system opcrotc, ot I 32°C and 

36 ps, �tca111 pressure for slcrilisn11on time of 20 minutes The 101nl time for a cycle is about 

SO m1nu1cs, which Includes Slnrt-up, hent-up, sicrilisotion, venting ond depressurisn11on 1111d 

dchydrouon The \rented motcriol Cllll further be shredded before disposal The expected 

, olumc und ,vc,ghl n:<luchons ore up to 85% ond 70-/4 respectively. The hydroclnve c1111 

u.:01 1hc same \YRSIC ns 1hc autoclave plus 1he waslc sh11rps (also frngmcnled), 1111s 

1cchnolog)· has ccr101n bcnelits, such os, absence ofhrumful oir emissions, absence of hquiu 

<li!.ch:u-gcs. non-rtquin:mcnt of che1111col�. reduced volume 411d \\'eight of \\'llStC etc (R.im

2006). 

2.5.1.-1 Chcmic:il t>isinrcciion 

Cbclillcnls have an cx1cns1vc nod well documented his1ory in 1hc clinical scuing 111 

di1infcc1ing cnvironmcn10J surfoccs and medical devices (Droyford, 2006) Chemical is 

most swtllblc for 1�11ng liquid ,vastcs, such as blood, unnc, s1ools or hosp11al 51:'''lli' 

Chcm1ail1 commonly uJCd arc fonnnldch)'dC, sodium hypochlontc, chlonne dio,ilk. 

peracc11c acid. gluwaldehydc and quatcmM)' ammoruum compounds This mclhod 1.S DOl 

�cry suunblc for solid infcc11ou.s waslc hkc microbiological cult� or �harp•. hcal\.13,l' tlr, 

mlllt undtrno a rclo11vcl)' con1plc, 11nd Cllpcruhe prcr:ins11,-e l'fOCCM of ,r��tl.ioo. 
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shredding and milling prior to the npplicntlon of chc1nlc11I rc:n11enls (Johnru1esscn et al 

2000). 

2.5.1.5 I\ lkruwn,·r 

n,c 111l-eh11111s111 of 111icrobml 111t1ctiv11tion 1s 1hcrmnl; 1hc 1cchniquc tokes pince in enclosed 

.:01111,11,cr.; ut utmosphc11c p�ssu11i nnd 1c111pcru11ire belo,v the nonnol wuter boiling point

(Un,� lonl,2006) �lost 1111croorg11nlsn19 1110 destroyed by the nction of m1crownve nt o 

ll'\'(\lltncy ol nboul 2450 1\11 t, nnd n wovc:len111h of 12 2,1 cm (Kotoch, 2007). rhe 

1111cro,�.1\:cs n1p1dly heat lhc ,wter contained ,,•Hhln the wove, ond the 1nfcctiou, 

,on1po11�nts ,uc destroyed by hcot conduction In the USA, o routine boetcriologicnl tCJl 

u)111g }Jo, 1//1u J11btl/11 is n:co,nmcndcd to dcmonstroto o 99 99% reduction of viable spores 

(l'1u� ,., t1/. 1999) l\licrownvc trcutmcnt of ,vulo is slm1l11r to 11u1oclnv1ng technique, but

the outpul h'01n � n11cro\\11vc fncillly is considered non-h111J1nlou,. nnd con be lnnd filled 

"1th 1nunic1pal woslcs (Johnnncsscn ti a/.,2000). Mlerowovlng Is cconomlcolly c:ompc1111ve 

onJ vcrs,111lc, howc"cr, 11s disndvnntogcs include high copltol cost, greot spncc requirement, 

hit:hl) tn11n�d pcrsonnc:1 und potcntinl work exposure (NIOSI I, 1988) 

2.S.1.6 r1n�11111 l')'rolysis 

l'lnsm3 p)'Tolysis 1s a stote-of-thc-on technology for Slife disposal of mcdicol waste 11 is an 

en, ironmcnt-fricndly technology tb111 converts orgMiC waste into commercially useful 

by-pro<lucb. fhe intense heat gcncmted by the plosma cn11bles It to dispo•,e oil types of 

\\-:15te 1nclud1ng munic1pnl solid ,voste, biomed1c11.I waste and ha7.nrdous waste in a safe and 
• 

n:lu1blc manner t.-fedicol ,vns1c is pyrolyscd into carbon monoxide, hydrogen gos, and 

hy<lroC4tbons ,\hen II comes 111 contact with the plosma-nrc These gases ore burned and 

produce o high tcmperaturc (oround 1200°C). The plasma p)'TOlysis tecllnology has been 

1nd1gcnously developed ot the facili1.111on Ccn� for Industrial Pluma Tcchnaloglo. 

lns111ute for Plnsm11 R�carch, Oandhiagar, India (Ncrna and Ooncshprasad, 2002) 
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TAblc 2.2: A1h•nntngcs 11111I dh111h·Anh11:cs or co1111no11 cllnlcAI ,vnslc trcntn,cnl systc111\ 

Ty11c A1h·1111111gct Ol8n1h·n11tngcs 

lnc111crn1ion Volurn..: nnd ,vdghl rcduc1io11. l'ublic opposi11on. 

s,�.1111 

n111ocl,1,c 

:-.1tcrO\\'aVC 

Pyrolys11 

Unn:cogni��ble ,v,utc. 1 liuh lnvcsunent and opcrotion cost 

Acccp1nblc for nil \\US to type! I llllh 111uintcnnncc cost 

I knl recovery po1cn1h1I ruturc rcstnc11ve cm1Ssions Iowa 

Sccondt1ry huanlous waste 

l.u,,· lnvcsllncnl coil

t.u,v opcru11n11 co11

E,, ,i: of b1olol\1c.il test

Lo,v h11u1rd residue

Unr..:cognisnblc ,vns1c 

Significont volun,e rcducuon 

Absence or liquid dischnrgc 

Almost no waste rcmruns 

Appcnrnnce ond volume remain 

unchnngcd 

Not 1u11ublc for 1111 ,vostc types 

Ergonomic concerns 

possible air emission., 

I IIQh investment cost 

Not sulloblc for all waslc types 

Increased wosle we1gl11 

Possible oir emissions 

Ergonomic concerns 

Novel technology 

• 

Air emw1ons must treated 

Skilled opcrntor needed 
Unrecognisable was1c 

Heat recovery potential 
-------------------

Source S.tlkin ti al. 2000.
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T11blc 2.J: ltecn111 111c111kd Trc111111c111 'l'cchnic1uc, !'or lnrceliout \Vnslc 
---------- ----- -- ----------

1') 1•� ur l11k(llou, Htcu111111c111lcd T1c111111c11I 

,v.�,c:-

- -

holnllon wn�tc 

Cullure nnd .iod(\, 

mft-=ll(llt\ Jgcnh n111l 

n1-1od11c biolo111cal 

llu111,1" blOOIJ and 

l,lou.l p10011,I\ 

Contam,natcd �h1rp� 

Contamuutcd 

anunal \\I\IC

Stc:-rlll-

1ntlun 

s
.. 

\ 

l11cl11� 

n1llon 

\ 

X 

X 

X 

'l"hc:-rnull 

11cth11tlo11 

Chc111k11I 

tllJlnrcctlon 

X 

X 

Olltcrs 

.. 

x" 

Source: �c,1 York S1111c En�rgy nod ltcscnrch Ocvclopmcol /\uthoriry, 1987. 

++ for oesthclic reasons, stcnrn stcrilisauon should be follo,Yed by inc1nem.uon of the 
treated waste or by gnnd1ng \Yilh subsequent flushing to the sewing system 10

occonl3ncc with state ond locnl regulations 

•• Hunun blood and blood producLS should be discharged into s:iniuuy SC\\'l:r for 1m1tnim1
10 the 1nunic1p:il SC\\<-age system (provided the s«onJary 1n:a1mcn1 is l\:\ilablc).

si Aflcr 1re.11rneo1, \\'iSSIC should be handed by a mortidan (for burial or Cfflllll.ion) or 
mo..ction may ollev1a1c tlus concern 
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11 should be nolcd that lhc recommended u-counent techniques nrc those that nn: rnost 

opproprintc ond 11rc in comn1on u�e; on oltcn1nlivc trcotrnenl mny be used 10 1ren1 inrecuous 

\\llSIC tf II provides cllcctivc 1rco1n1cn1 (US-EPA, I 986). \Vh.1lcvcr, the technology used, best 

pmcticcs rnusl be pro11101cd, so os 10 ensure optimnl opcmtlon of the system (WllO, 2008). 

2.S.2 OIT- Sit(' rrc1111ncn1 or lnrcctlons \Vnstc 

Co111p,1c1lon or 111fec1ious wa,lc ,�ducu rhc 101nl volume, ond ii oncn reduces trnnspor11111on

11nd d1�pus11I c:u�ls, but cornp.iclion 1lot\ not chnngc the hnzardous chnmcleri&IIC� of the 

\\llSlc \\a�lc cunlnincrs could ulso burst <luring comp.1c1lon, ond rch:n$c pathogen, 10 rhc 

cnv11011111c111 (Chcrcmisinon nnd Shult, 1990). Grinding systems which firsl sterilises the 

v,:islc bclorc shredding nro con1mcrcinll> 11vnllnblc, nod Its use may ollevintc the concern 

o,<r burst conrolncn during com1u1clion (New York Stole Pnergy and RC$Clllth

Dc,clop111cn1 i\111horily, 1987) 

ll)dro pulping. another olT-site trca1mcn1 n1c1hod involves gnnd1ng the waste 1n the 

presence of 11n oxid1z1ng fluid, ror cxumplc:, hypochlon1c solu11on. J lydro pulping reduces 

the size: of the wnslc ond renders It innocuous. I lowevcr, ,vith 1h1s method, II is difficult to 

,ontrol lug1li\'e cm1ss1ons and it 1s difficult to conduct m1crob1olog,col 1es1 which serves 10 

determine 1f pathogens und orsan1c mnucrs 1n the waste have been dc,troyed 

(Cheremis111on ond Shah, 1990) 

2.6 Curren( Slntus of Avnrlnblc Litcrnlurc

A general overv1e,v of the present li1em1urc re\'eals lhlll allhough a lot of resc.mrcbcs h:i,-c 

been conducted on solid ,'11.Ste management in Nigcno, not much tw been done on hosp1Ull 

wast.e management, cspcc1olly with parucul11r n:ferencc to infectious .... us,e. There is nttd 

for more n:scarthcs on infccuous \\USte manJgcment, and phys1cochem1al components oi 

hosp,U!l \\-:Ute sons 10 device appropriate ucouncnt and disposal methods 
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CllAl'TER 'nlREE 

i\lETI IODOLOGY 

3.1 Stutl)' Arca 

l...igos S101c is the smallest, bul the most densely populotcd st.ate 1n N1gerio, ond i t  is located

on the South-\Vcstcm Pan of Nigeria, on the nnrro,v coosllll flood plain of 1he Bight of

Benin. The Stale hes opprox11ru11ely on longitude 20 42"E 1111d 3 22
°6 ust rcspec1ively. nnd

betwcc:n lntitudc 600 22°N. Logos Stole 1s bounded in the North ond Enst by Ogun Stole; in

the \Vest by the Republic of Benin; ond in the South by the Atlantic Ocean (LASG, 2008).

Logos s111tc has li\'c odministrouvc divisions namely. lkcjo, Oodogry, lkorodu, Logos lslllnd

:ind Epc These div1s1oru nrc further divided into 1wenty Loco\ Government Arens ond

rt11rty-scven Local Council Development Arca. Tcrritorilllly, Logos Sto(e cncon,pnsses on

area ofJ,577 sq. krn, which 1s Just about 0.4% of the totnl lond nreo ofNigerio.

Lagos Stntc hus two climatic scnsons; Ory (November-Morch) ond ,vet (April-October). 

lhe dm1nnge syslcn1 of the stole 1s charocterized by n m!IZe of logoons and ,votenvoys ,vhich 

constitute about 22% or 787 sq.km of the state 10101 landmnss (LASO, 2008).The dominant 

vcgelntion of the Stntc: 1s the tr0picol s,vnmp forest This consist of the fresh ,voter nnd 

n,angrovc swamp forcsls both of which arc 1nnucnced by the double roinfull pnttcm of the 

Stnte, \\h1ch mnkcs the environment n ,ve1lond region. 

The stnte hns o population of 9,013, 534, the second lorgcsi in Nigeria (NPC, 2006). 1l1t: 

stole is highly congc:;tcd ,vitll o poputntion density of 4,193 per sq.km (LASG, 2008).\Vhile 

the Stnte is essentinlly o Yorubo-spcoking environment, it is o socio-cultural melting pol 

ollrocting both Nigerians and foreigners alike. Indigenous inhabitants tncludc lhe A,voris 

11nd Eyuns an lkeJO nnd Oodngry Divisions rcspec11vcly, ,v1lh the Eguns being found mainly 

111 Oodngry. There is nlso on admixture of other pioneer setllcrs collectively kno,vn ns lhc 

Ekos The indigenes of lkorodu and Epe Divisions ere mninly the ljcbus ,,'ith pockets of 
Eko-1\won jCtllers along 1hc coastlnnd and nvcrlnc arens 

• 

• 

•
,. . . . 

24 

• " I \i .1' • \

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



J.2 Study Deslcn 

Toe study was a cross-sectional descripti�e design conducted bel\\'CCn Janonry and June. 

20 IO Toe study had both laboratory and survey componcnu This study seu out to 

determine the quantity of infectious \\USte generated in relation to Gc:ncml/block b:ig ,vnstc 

I he knowledge, attirude and practice of hospllal ,vorkcrs 10,vards infectious \\'llSte 

1na11agcmcnt \\1lS also osscssed. Physicol and elemental c:omposition of hospitnl \\'!!SIC \\'!IS

earned out. 11,c inf eel ion porcntiol of infectious \\'aste \\'llS also o.ssessed. 

3.3 Stutll ro11ulntio11 

Lacos State has 26 General Hospito.l Units which is jointly supervised by the Ministry of 

llcalth und the llcalth Scrv1c:e Commission (,V\V\V,logosstote.gov.ng/hsc). Toe study 

pop11to11on ,,•hich ,vns selected from the rondomly selected hospitnl units, included 

physicuins, nurses, lobonuory scientists/technicians, dcntol technicion, etc.; these ,verc 

classilied ns "infectious ,vastc generators." Cleaners, nursingl,vord oss1s1ants, cnvlronn1entol 

hcnhh officers ond ,vostc disposal officers. ,vere classified os "infectious ,vnstc handlers" 

3.4 S11n1plc Sl,.c l)ctcrininntion 

l'he s.1mplc siie for this study \\'i\S coloulotcd, such thnt the results obtained \\'Ould be 1vithin 

95% confidence interval. lnvcs1igat1ons carried out revealed that no previous study 

documented percentage responses on the knowledge. attitude and practices of infectious 

waste mnnngcment prac1ices omong Lngos Stoic 01vncd General Hospitals, therefore SO¾ 

response rote "ns adopted for this study. 

Sample s1:zc ,vos calculnted in line wllh the following conditions: 

A) Proportion 1vi1h good knowledge, allitude and proctice of source segrcgatton o f  \YUSte

= SO¾ (O.S) 

B) Prcc1sion limit• 7% (0.07)

C.) 95o/o level of significance

n � 
dl • 
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Where: 

N .. Sample size 

l - level of confidence corresponding to S% • I 96 

p -
t1nticipattd popul1111on with good knowledge, attitude nnd prncticce 

of source segttgation • 50¾ 

q 

d 

-

-

1-p

precision limit = 0.07 

Subs11lul111g 1n the formul11 

n • ( 1.96)
1 

X 0.$ {)-0.5)

-

-

(0.07)1

3.84x0.Sx0,5 

0.0049 

195.9 

111cr�forc, snmplc size = 200. 

10% of the c11lculntcd sample size wns added 10 tho snmple size, this is 10 tnkc care of

. . n1tn11on 

Thus smnplc siic is 220. 

3.S 1)111t1 Collcclion

3.S. I Sn111pllng l\ lctholl

Two hundred nnd twenty respondents ,vcre rnndomly selected using the hospitnls' nominal

roll os sampling fr01ne.

3.S.2 Qurstionnnlrc i\ll111inistrntio11

/1. 68 - llcn,, sc1nl-struc1urcd qucs1ionnnirc was odministcrcd on pnrticipants 10 elicit

1nformo1ion on their knowledge, nllitude and practice towards infectious ,vnstc manngement.

fhc: ques11onnnirc wns self odn1inis1ercd by the ,vastc generators, while it ,vns in1ervie,vcr

ndn1i11is1crcd for the ,vnste-hnndlcrs. The questionnaire ,vas divided into live sections for

e!Tcttive 11dm1nistrotion nnd subsequent nnnlysis:
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Where: 

N = Sample si:z.c 

z .. level of confidence corTCsponding to 5% • 1.96 

p - nntitiP3tcd populnt1on with good kno\\•ledge, atutude nnd prnc1icc 

of source segregation� 50¾ 

q 

d 

-

-

1-p

precision limi1 - 0.07

Substituting 1n the ronnuln 

II ., { 1.96)1 X 0,5 ( 1-0.5} 

-

.. 

(0.07)1 

l.84x0 SxO.S

0.0049 

195.9 

11,ereforc, sample sizo .. 200. 

10°/o of the culeulolcd sample size ,ws nddcd 10 the snmplc size, this is to  tnke care of

. .  

1111n11on. 

Thus smnplc size is 220. 

J.S Ontn Collection

3.5.1 Snmrling l\ let hod

T"'O hundred and twenty respondents ,verc randomly selected using the hospitals' nominnl

roll os sampling rrrunc. 

3.5.2 Qucstionnnlrc 1\lln1lnistrntio11

A 611 - hen,, scn1i-struc1urcd questionnnirc ,vas ndminis1crcd on pnrticipants 10 elicit

1ntormotion on their knowledge, nttitude nnd practice to,vards infectious ,voste mnnngement.

l'hc qucsuonnnirc ,vos self administered by the ,vas1c gencrotors, while ii ,vos intervic,vcr

administcrcd for the ,vnste-hnndlcrs. The questionnaire ,vns divided into live seclions for

e!Tcttivc 11dminist.r1111on and subsequent nnnlysis:
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Wbc:rc: 

N .. SBmplc size 

z = level of confidence corresponding to 5'/4 • l .96 

p -
anticipated population \\ith good knowledge:, attitude nnd practice 

of source segregation C, 50°/e 

q 

d -

l•p 
precision limit = 0.07 

Subst1tu1111g 1n the lorrnuln 
11 c1.96)

1
xoso-o.s) 

(0.07)2

- 3.84xO.SxO.S

0.0049 
• 195.9

Therefore:, san1ple size • 200. 

IO¾ ot the calculated sample siu \\'OS nddcd to the snmplc size, lhis is to tnkc core of

ourioon 

Thus sa,nple si2.c is 220.

3.5 l)uln Collection 

3.5.1 Sn111J1ling l\1ethod 

1\vo hundred ond t\vcnty respondents \\'Cre rondotnly selected using the bospitnls' nominal

roll ns sompling fr11111c.

3.5.2 Qucstionnnlrc Adnrinislrntion

A 68 - Item, scn,i-structured q11cs1ionnoire was administered on pnrtic1pnnts 10 ehcil

1nforrnn1ion on their kno,vlcdgc, attitude nnd practice tO\YOroS infectious ,mte mnnogement

fhc questionnaire w11s self od1n1n1stered by the ,vastc gcncrntors, \Yhilc il \\lllS intcrviC\\'Cr·

adnunistcrcd for the ,vnste-hondlcrs. The questionnnirc ,vns divided into five sections for

c1Tcc11vc ndn1inisun1ion and subsequent nnnlysis:
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Section A: Described the clwoctcristics of the respondents in 1cnns of oge, �ex. ethnicity, 

educational stutus, job designation and years of experience. 

Section U: ll1is section assessed 1hc knowledge level of the respondents o.s regards methods 

of Y.11Sle segregation, identification of biohaznrd symbols and impo!1llnce of \\11Ste 

trcntments. 

Section C: Elicited infonnouon on the altitude of health ,.,.orkcrs 1ownrds best pmcuce in 

1nfc:c11ous \\'llSle management. 

Src1i1111 0: ·nus section documented infectious \\'llSle manogc:mcnt pmct1ces in the selected 

hosplluls II covered issues such a.s: con11unmen1 of spillage, mnnagc:mc:nt's 011i1udo 10,vnrds 

spillage. in·scrv,cc 1rnining, use of personal protective equipments clc. 

Section E: This focused on the hcallh corulitionfunpact of infectious ,,-nstc bnndling. Issues 

in this section included perceived health conditions of 1he respondents, frequency of medical 

check-up, 1nununisa1ion types, use of personal pro1ec1ive equipments, discasesfmfec1ions 

assoc101cd with infccuous ,ws1c. 

3.5.J 011si1c Ob�cr"nlions 

Obscrvouon checklist ,vns used 10 volidotc the response given by 1he respondents. TI,c arcns 

observed included: ,vns1c bins for proper soning, temporory s1oroge site:, use of personal 

pro1cc1ive c:qu1pincnt, n1ethod of ,vnsrc 1reatmcn1 ond disposal, methods and means of 

1rnnsporto1ion and qu.ilily of ,vnstc bogs used. Four ,..-ords/unlts ,,-ere randomly chosen for 

observnlion of segregation prac1ices, and observolion ,,,as cameo ou1 four times 11 \\eek for 

one n,onrh in each of the surveyed hospitols. 
• 

3.5.-l S111111lnrllisnlion or l11�1ru111cnts 

Instruments used for the study such ns 1hc questionnn,re, nnd observation checklist ,,ere 

pre-1cs1cd 111 1he Fedcml !Vlcdicnl Centre, Vnba, so OJ to ascertnin ilS c!Tec1ivcness. This 

hospital has similar chnmctcristics ns the general hospi1ols. Pre-test ,vos carried oul for a 

pcrtod of 1wo w�cks, oner which necessary modilica1ions ,vcre mode on the ins1rumen1s. 
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Section A: Described the characteristics of the respondents in 1enns of age, sex, clhnicit), 

cduca1ional status, job designation and years of experience. 

Section B: l11is section ossc�scd 1hc knowledge level of the respondents as n:gnrds mctl1ods 

of Yo'llSte sesregation. idcn1ificalioo of biohaza.rd symbols and importnnce of \\'3SIC 

trcalmcnts. 

Section C: Elicited informouon oo lbe aH1tude of heallh ,.,.orkcrs 10,,'ll!ds best practice 10 

1nfcct1ous \\-aslc managcmenL 

Section 0: TI11s section documented infectious \\'8Sle management prncticcs 1n the selected 

hospitals II covered issues such as; conto1nmcn1 of spillage, m11nagc1ncn1's 1111itud0 1ow11rds 

sp,llnge, i n -service training, use of personal pro1ective equipments c1c. 

Sec lion I�: This focused on 1hc health condition/impact of infectious ,va.s1c hlllldling. Issues 

in this section included perceived health conditions of the respondents, frequency of medical 

ch.:ck-up, inununisation types, use of personal protective equipments, discnscsftnfcctions 

.issoc,mcd ,v,th infectious ,vnstc. 

J.S.3 On,i1c Ob�cr,•nlions 

Observouon chc:cklis1 ,vus used to volidn1c 1hc response given by the respondents The orcns 

observed included: ,vas1c bins for proper sorting, 1emporory stornnc site, use of personal 

prolective equipmcn1, ntclhod of wns1c trea1ment ond dispoS111, methods and means of 

1ronsportotion and quality of ,vnstc bngs used. Four ,,•1uds/units ,vcre randomly chosen for 

observation of segrcga1ion procliccs, and observation \\'115 comed 0111 four times a \\-c:ck for 

one monlh 1n each of the surveyed hospi1ols, 
• 

3.5.-1 Slnndnnlisnlion of tns1r11111cnts 

lns1rumcn1s used for 1hc s1udy such o.s the questionnaires and observn1ion checklist \\'Cre 

prc-1cs1cd 01 the Fcdeml J\llcdicnl Centre, Yobn, so o.s 10 osccrtoin ,ts errecuveness. 1l1is 

bospt10I hos similar charnc1cristics os the general hospitals. Pre-test ,vos carried out for o 

period of t,vo ,vecks; nf\cr ,vlnch necessary mod1ficotions ,vcrc mode on the ins1rumen1s 
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Section A: Described the characteristics of lhe respondents in terms of  ogc, sex, ethnicity, 

educational su11us, job designation and years of experience. 

Section IJ: ·n,is section ussesscd the kno\11lcdge tc,·cl of the respondents BS regards methods 

of Y.aste segregation, identification of biohaiard symbols and importance of \\3SlC 

treatments. 

Section C: Elicued 1nformn1ion on lhe ouuude of health \\'Orkers to,vnrds best practice 1n 

1nfccl1ous ,vas1c monngcmenL 

Section 0: llus sccuon documented 1nfccuous \\'8Sle management practices in the selected 

hospllnls. It covc1cd issues S\JCh as; conto1nmcn1 of spillage, mMt1gcrnen1's 011i1udc to,vnrds 

spill11ge. 1n-scrv1cc training, use of personal protective equipments etc. 

Sec lion I�: This focused on the hc:ilth conditionlimpocl of infectious \\'11Slt handling. Issues 

in this section included perceived health conditions of the respondents. frequency of medical 

ch1:ck-up, in1n,unisa1ion types, use of pc?Sontll protective equipments, discnsesfmfcctions 

associ"lcd ,v11h infectious ,vnstc. 

3.S.3 OniilC 01.>sc,·vntions 

Observouon checklist was used to volidotc the response given by the respondents 111c orcns 

observed included: \YOSlc bins for proper sorting, tcmpomry storngc site, use of personal 

pro1cc1ive cquipn1c:n1, method of waste trcniment nnd disposal, rnethods ond mcons of 

1ronspor1a1ion nnd quality of ,vnsto boi:, used. Four ,vords/units ,vcre rondomly chosen for 

observation of segregation praet,ccs, Md observotion ,vns corned 0111 four times o \\'CCk for 

one n1on1h in each of the surveyed hospitols. 
' 

3.5..1 Stnnclnrclisntion or l11str11111r11ts 

Instruments used for the study such Ill the questionnaires nnd obser.•nlion checklist were 

pre-tested 01 the Federal Mcdicnl Centre, Ynbn, so OJ to ascertain ilS cfTeetivcness. This 

hosp1U1I ho.s similar eharoctcristics as the general hospitals. Pre-test ,vas carried out for n 

period of t,vo ,vccks; of\cr which necessary modifications ,vcre mode on the instruments 

27 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



l.6 l�nli,• l'roccdurt 

Prior 10 the conduct of the study, npprovul \VllS obtnincd fron1 the I lospitol Service 

Co1n1111�iun nnd the 111edicul dircctur) of the selected hospitals, Informed consent wns 

obtmncd from rc)pondcn1s; conlidenLinlity of infon11n1ion obtained \VOS olso mnin111incd os 

ncccis 101n1011nu11on \\ii! rcs1ric1cd 10 the rcsearchcr 

3.7 Qunntltnth l' l�lhnnllon or \\111s1c Ge11cr11tcd 

Q11,1n111n11vc c�l1111n11011 of llio-1ncdicnl ,vii.SIC ,vns done hy personal obscrvolion, fo r 30 

dl\), In c�ch hosphul 11,c 11u111l!(r of beds in dlfli:10111 ,vurdt for cneh department, 115 well o,

the 1111,111\ll)' of ll�I\V 11cncro1cd each doy wnt recorded Dnily welghl ofoll solid w11s1c, wos

t.1kc11 using II pocket spring boloncc (enlibro1cd al O.S kg), Dolly weighing ,vns done for 30 

d,,), ,o n� 10 dctcnnino 1hc weekly and monthly gcnem1ion role ond overage weigh! of the

i11n�rrn1 ,,11\IC TI1c pocket spring \YllS checked for accuracy cnch morning before use by 

co1nporing s1nndartl kno,vn ,�eights \Vllh 1hc readings on the spring balance. 

The \\'lisle i;enero1cd rotes per bed per dny (\Vo) were computed using the cqW1tlon: 

\\' o (kG per bed por dny) E (\V 1 • \V � 
8 

(\\ �> \\'Cigh1 of empty bin • 

(\\' J gross ,vcigh1 ofb1n container ond wns1c

(ll) ,\verage number of beds in the hospital 01 the time (t)

3.7.1 \\1aJtc Audit Procedure

.\ JOrtin table covcl'l.-d ,Yilh plastic shccung \\U used, the pl&jtjc sheet was disposed alter 

taeh audit All \\11.SleJ \\'Cte weighed ond 1dcnlificd bcfon: sorting. \Vute bags placed on the

sorting uible \\Crc cut open using o rclnlclilblc knife Contcn\S of \\1Utc bags ,,-ere wncd 001 

into baskclS of known w�ighl Tongs nnd poking rods wen: used for soning. ,o u ,� 

min1m1sc phys1cnl contncl Aflcr sorting. each basket "" weighed and the \\'Ci"'I of the

lmlcct subtroclcd from the 10141 \\eight This gives the actual \\'Cieht of r h ,,ll!!e 

component. Afler cnch day's work all matcnals used w-as 1hsinfcclcd 1n blc•ch IUUM. 

D1ffcrcn1 componcn\5 of the ,,u1e ,,-en: charnc1criscd a, follo\\-s 
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a Plastics (included &loves. conlllincrs. rubes. bo,vls, b3gs, etc.) 

b. Collon (diapers, bandages, couon bJ.lls, clothes, etc)

c. Paper (towel papers, ne,vspapc-rs, office papers, etc)

d. Metals (aluminium cans, metnJ cans, etc)

c. Gloss (bottles, injection Yinls, etc)

f Kitchen wnstc/orgnnic.s (foods, fnuts, cut Oo,vcrs nnd grosses, etc). 

3.8 Lnhorutory l\1cthods/Proccdurcs 

• 

This involved solid ,vastc cl111roctcrisotion into physical and chcm1clll con1poncnts. The dntn 

,ws collected for one month in cnch loClltion. The qwintity and compos1tion of the ,vnstes 

\\Cn: llctcnnincd 01 each hospitnl. Sohd 1wstcs ,,-erednily sorted out into tn to the follo,ving 

constllucnt�. p:iper, food/organics, metals. gloss, plastics nnd 1nctals. The ,vcight of el!Ch 

constituent wll.S token. Defore segregation, the \\'3Stes \\'ere sprayed 1vtth disinfectant 

solution (0.5% sodium hypochloritc). Masks and lnrgc forceps ,vcrc used to segregate ,vnstc 

into its constituent type,. During segregation, each type of n1cdical 1vnstc 1ws discorded into 

bags 

3.1!. l l'ro:\in1ntc Annlysis 

l1roicimotc 11nnlysls 11'11S corned out to deicrmine moisture content, nsh content and carbon 

3.8.1.1 i\loisturc content 

·n,c n101s1ure contc:nl of the Dio Medical \\lnste was calculotcd by '\\'ct ,vcighl method"

Toa, 1vns ob101ncd by 1veiglung the entire snmplc 10 obtain its ,vet 1l'eight (\Vw), nnd then the

snmplc ,vns dried in nn 01•cn ot I 05°C till its mnss 1vns constl\nt. A Cler drying, the dry

�vcight (\VJ) 1vos measured.

Moisture content (M) = (\\I l! - \¼s) " I 00

\Vw 

\Vhcrc, 

• M Mo1stul1l content in%

· W. ln1tull 1vcight ot'thc snmplc, g

• \V d - Weight of sample nClcr drying ot I05°C
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3.8.l.2 Tolal Carbon Oclcrmin11ion 

A dry empty porcelain crucible was \,-cighed (\V 1). IO g of well mixed oven dried organic 

\\'8Sle sample of kno\vn moist� content \\US weighed in a dry porcelain crucible (\\'1). The 

sample ,v.:u h�ted slowly 10 a fumnce raising the temperatures in steps from I 00°C, 10 

200°c nnd linally 10 550°C The firuil temperature selling of 550°C ,vas mainlllined for 8 

hours. The crucible conuuning a greyish \Yhite ash wns removed cooled in n desiccator ond 

,vcighcd (\V>), 

Cnlcul:1\ions: 

ll1c % Ash. % Organic molter Md % Carbon \\'Cte eruculated as follo,,'S: 

% nsh in �n,ple .. QV1 -\Yi) x 100 

(\V1 - \\11) 

\Vhcrc: 

\VI - \Vcight of 1he c1np1y dry crucible 

• 

\V2 - \Veighl of \he dry cruc1bh: conlDining orgnn1c ,vns1e following san,plc 

\VJ= \Ve1gh1 oflhc dry crucible con1oining organic ,vnste follo,,ing 1gn1tion 

% Organic 1\-lotter in snmplc • I 00 - % ash 

% Corbon in s01nplc • % Oumn1c Mo11cr 1n sample 

1.729 

J.8.1.3 pll 1)�1crn1i1111tlo11 

IO ml distilled ,voter ,vns oddcd to IO g ol sample. The mix lure ,vas stirred nnd nllo,vcd 10 

slnnd tor 30 1ninu1cs; 1hc 1111x1urc ,vns stirred ognin for 2 minutes. 111c O,vycr Model WPI l l 

Water Proof pH Meter wns colibrn1cd with slOndard bulTer 7 .0 and 4.0. 111c p l  I of 1hc ,vnsic 

suspension was 1hcn measured using the Blcctronie pH determination method (Bates, 1954). 

3.8.2 Snu1plc prc-trcntn,cnt 

Tiic composite somples were dncd in the O\'Cn ot 75°C unlil n constMt ,veight ,vns achieved. 

TI1c Sllniplc ,ws \hen milled in n milling machine until ilS pnn1clc s1ie ,vns up to 2 mm 

The somplcs ,verc digested for the nnnlysis of heavy metols 
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3.8.2, l Sample Dii:eslion ror I reaV)' l\le111ls Analysis 

Dctcm1inntion of feud (Pb}, Nickel (Ni), nnd Cadmium (Cd) in the mv,. organic sample \\'llS

done by weighing I g of grounded sample into n conicnl flnsk. 5 ml of digestion rcngent (2: I 

conccnlrt\lcd HN03 ond conccntmted H1S04) ,.,,ere added and hcntcd until bro,vn peroxide 

nnd white pcrchloric ocid cvoporotcd. The resulting residue was totolly dned. 

The procedure \\'OS repented until n ,vhltc precipitate rcmruned in lhc: flusk This ,vns then 

liltcrctl through n ,vhn1n1nn filler paper (number I) 1n10 n 100 1nl volumctnc flask. The 

lih1111e \\',IS diluted \\0ith O IN I IN0110 100ml. The digested samples ,verc then lllllllyscd for 

heavy nu:lnls ,v1th n Oulk Sc1cn1lnc 210/211 VCI' Atomic Absorption Spcctropho101nctcr 

using the Amcricnn rublie health Association standard n1elhod.s (APHA, 1992). 

J.8.2.2 Sn111plc rre--trcn1111c111 for the Oclcrininulion ofNi1rogcn1 Polnsslurn nntl 

l'hosphoru� 

u. ltcagcnl�

Selenium po,vder (Sc), Lithium Sulphnlc, (L12S04.lhO), Hydrogen Peroxide

(30% I ii02) nnd conccntmtcd Sulphuric oc1d (I iJSO�).

I,. Oigcslion l\1ix1urc Prc11nr11tion

About 0.42 g of selenium po,vdcr and 14 g lithium sulphate ,vcrc added 10 350 ml 30%

hydrogen peroxide nnd mixed ,veil. Aboul 420 ml concco1ra1ed sulphunc acid ,vns slo,vly

added while cooling in on ice bath.

c:. S11111rlc Oigcstion

About OJ g or oven dncd (65°C) ground ,v11SICl sample ,vos measured ond placed in n

lobelcd, dry ond clean digestion 1ube. About 4.4 ml digestion mixture ,vos added to each 

tube nnd ntso 10 2 rcngen1s blanks for coch batch of samples. The solution ,vas digcs1cd for 2 

hours for 360°C 1n o furnace until the solution become colourlCJs. The con1enLS ,.,,ere then 

ollo,vcd 10 cool About 25 ml dis1illcd ,voter WIIS odded nnd nuxcd until no more sediment 

dissolved The con1en1.s ,vere then allowed to cool. TI1c solution was then mnde up 10 SO ml

wtlh water ond mixed ,veil The solution ,vos then allowed lo sculc so thnt II c:h:ar solution 

could be token from the supemnuu11 for analysis. 
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3.8.2.J •1. Nilrncc11 Dc1crml11nlion 

n. Aflflllnllus

- �lncro- kejldahl diges1ion- distillntion opparo1us

- Mocro- kJcldohl Oosk of SOO nil ond 750 ml copncity.

I). llcngcnl�
• 

- norlc ncitl 4% solution (dissolve 40 g of boric ocid crys1ol in I litre of distilled ,voter)

• 40% hydroxide solution (dissolve 400 g of NnOl I pellets in ,voler, cool end make up lo I

litre wilh dhtillcd ,valcr.)

. 0.2 N HCI (Slltndnrd1setl)

- Sodiun1 �ulphllle (anhydrous)

- Sulphuric acid (I IJSO�)

· t.tixcd 1ndicntor 0.099 g bromocrcsol green; 066 g methyl red; 0.0 I I B thymol blue.

111c solution WBS dissolved in I 00 ml ethanol.

l'roccdurc 

/\ �1arkhnm stenn1 dislillntion opparnlus was sci up using NHJ free distilled ,vatcr. Steam 

,vos pnsscd through the appnmtus for 30 1ninutes, the steam bnnk ,vas checked by collecting 

50 ml distillate nnd titrating ,vilh NnO I ICI S ml of digestion mix1ure wos transferred to the 

rcnclion chamber ond IO ml of 40% NnOH wns oddcd. The solution wos steamed distilled 

11nn1ediately in10 S ml of 1% boric 11c1d conu11n1ng 4 drops of the mixed ind1cotor. This 

distillo1ion wns continued for 2 mi11111es from the time the indicotor turned green lne 

disllllolc w11.S removed ond 111m1ed wi1h NnO IICI until when the indicator turned from 

gr�n 10 o dcfinuc pink. The volume of stnndaro IICI required ,vns recorded A blnnk 

de11:m1innuon wns run by digesting reog�nt blnnks in pince of sample ond distilled n.s before 

ond 1itro1cd with NnO HC I The ml of NnO IICI required for the blnnk ,vns subtroeted 

from 1hc m,cro-burcllc rending 10 111ve a corrcc1cd volume ofNnO I ICI. 

Calculo11on 

% N ,n wn,ic sample corrected ml ofNnO HCI X 0,2 

\Vc111ht of sample 
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3.8.2.4 l'olasslum Delermin1lion 

Procedure 

Two ml of the ,vet digcstcd-snmplc solution \\11S pipetted into n SO ml volumetric Oask. The 

solution \\'!IS mode to mnrk ,vith distilled wutcr nnd mixed ,,•ell. Snmple solutions stnrting 

wllh stundnrd und blunk solutions ,verc sprayed directly into the Onmc of the Gcn,,·oy Onmc 

photo1nctcr �1odcl PSP7 (,vr1velength nt 766SA, slit 0.07 mm). The nmount of potassium 

present in the solllllon (c) from the colibrotion curve ,vus �d by plouing obsorbonce 

readings against potnss1um concentrations. 

Cnlculntions: 

l·or a 2.0 nil digest nliquot

', K in s:1n1plc .. concgn1rn1 ion x O. 125 

\Veight of Snmple 

3.8.2.5 l'hosphorus Oclcrn1innlion (Vnnndo-1\lolybdnlc Mel hod) 

l'rucc,lurc: 

10 ,nl ol the \\Cl-digested Slllllple ,vns pipencd into a SO ml volumetric flask and about 0.2 

ml of O.S¾ Pnrorulrophcnol 1nd1cotor soluuon \\IIIS nddcd. Alkaline solution ,vas mode ,vith 

6 N Nib solutions by drop-,v1se oddition ,vilh gentle shaking. About IN dilute IIN03 ,vos 

oddcd drop-,visc ,,ith shnking until the soluuon becrunc colourless. About S ml of 

Ammonium Molybdntc/Amn1onium Vondote mixed reagent ,vas then ndded. The solution 

,vn11 mode 10 SO 011 ,vith distilled ,voter stoppered nod mixed ,vell. The nosk was kept for 30 

1ninu1es ond the nbsorpuon of the solution ,vns measured at 400 nm ,vavclength selling 

using n colori1netcr. The phosphorus present in the solution ,vns read olT from n calibrot,on 

curve prc:pJrcd by p1pcuing O,S,10,IS,20 ond 25 ml or the stondnrd 10 ppm (mg/I) P 

solution into 50ml volun1ctric nasks, representing 0, 1,2,3,4, the Stru\dard P solution by the 

nddihon or the p-n1trophcnol indico1or. NHJ solution and HN03• The stMdnrds \\"re 

prep.ired for eoch batch of s.in1plcs. 
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C1alculallon: 

A graph of absorbance ,vns ploned ogninsl s1nndord conccntrolion. The solu1ion 

conccntnuions for each unknown ,vere de1ennined for 1hc 2 blnnks. The mean blank value 

\Vll5 subtmcled from 1he unkno,vns lo give a vnlue for the corrected concenlrnlions. 

Tokin11 n IO ml dige�t uliquot 

For n SO 1nl ftnnl solu1ion used for colour intensity (nbsorbonco) measurement· 

•,. I' 1n S11111ple • conccn1m11on x 0.025 

\Veighl of s,11nplc. • 

3.9 Qunlity 11ss111·11ncc 11111l 11unlily control 

lhc follo,v1ng qunlity assumnce ond quality control ,vcre observed in order 10 ensure 

occuro1c. reproducible nnd relinble result during the course of1he analysts. 

J.9.1 S11111plc l'rcpnrntion 

Thi$ ,ws done m o sterile environn1cnt in order 10 ovoid somple contominotion. Before 

grinding the sample. 1he grinder \YllS opened up Md thoroughly ,voshcd with deionised 

,va1cr nnd 5 percenl n11nc acid, ond ncetonc and air dried for I day, to eliminate ony fonn of 

memory clTcct from ony previous milling opcrouon. 

t\Ocr 1hc processing of each con,ponent, the grinder ,vos cleaned by passing dried \\'OOd 

chips through II nnd pressunscd air blRSlcd in10 ii 10 ensure !hot it wns completely free of 

sample pnrt1clcs or wood chips This process ,ws repeo1cd ofter each sample proccssmg. 

t\ known omount of 1he snmples ,vas occura1cly weighed using o calibrated annlyucnl 

b:ilonce. Rtprcsenlativc samples ,vere ensured in each dctenninntion and srunplcs tn:atcd 

11ccorJing 10 recommended procedure 

J.9.l Gh1J1w11rc nnu Conlniocr, 

All 1hc ghwwrue and contomcrs used ,vcre first soaked nnd ,vashcd \Yllh dc11:rgcnt solul1(1n, 

nnscd copiously \Vith lop ,voter, soaked 1n 30% HNO, for 48 hours and ftnnlly rinsed ,,ilh 
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'llecl-dciciriised Vt'ller. The cleaning was repeated properly throughout the duration of the 

__ b work. Adcqualc cleanliness was mainlaincd during 1hc bench work 

3.10 l'tlicrobiolocical Analysis or Infectious \Vaslc: 

lnfcclious \YllSlc samples Yt-ere collccled fron1 each of 1hc four hospitals, 01 different 1i1nc 

1nlcrvols, for microbiologicul cvoluntion. lnfec1io115 Yt'DSles generated in each of thc�e 

hospilllls ,,ere \\cighcd fresh t.licrobiologicol unolysis of 1nfcc1ious ,vnstc using APHA 

( 1992) s1andanl n1c1hods 

The wnstc\ 11encr11tcd from each ol the selected units for n \\hole doy ,vcrc divided into 

qunncrs; using sterile tongs,10 10 20 random 100 G srunple \\US collected and placed in 

sterile lo belled plnsllc bncs; disposable gloves \\ us used dunng sample collecuon 10 pre, enc 

contun,ination of llu: oulsidc of the co111nlner. A 10101 of 6-1 samples ,, ere collcc1cd In the 

lobor.uory, each sample ,,11s poured 1010 n clc�n plos11c bo,vl thal hnd been prc-slcnhsed 

1111h 7� 3kohol, ond 90ml of sterile normal s.ihnc \\US added 10 the swnplc. Ilic 

�11,pcns1on ,vns leO for one hour nnd sh.1kcn by mcchonicol means 10 release bound 

rnicroorgnnisnis from 1hc 11•nstcs. The eluate ,�,IS 1hcn poured into IO ml uni verso I bonlc, 

lrorn this \Olulion, I nil \\'IIS Lmnsfcm:d into a dilution bonlc conlllining 9ml of nom1ol 

saline, ond properly rnixcd ( I 0·1 dilution) Serio I d1lulion continued 1n n one-tenth s1cp,visc

10 Io� diluuon O I ml of the clu:lle w1u cuhurcd on blood ogor nnd MocConkey agar ,,n.s

used 10 idcnuly the type of b 1clcno and olso 10 quantify them. The inoculated plates ,vcrc 

1nvcr1cd and 1ncub:11ed RI 31 C for 2'1 '18 hrs, nOcr ,\'h1cb 1hc plates were cxominc:d lor 

�ro,,th TI1c 1.hscrete colonies ,vhich developed \\ere counted and 1he overage counts for 

duplicalc cultures ,vere recorded as toLol \'iDble lxlctcrial count lsol:ucd bac1cria \\Crc sub 

cuhu� until pure cullures 11cre obtained nnd 1den1ilicd bitScd on their colon1oJ ond cellulnr 

morpholo.iy nnd biochemical choractcrisucs. 

J. I 0.1 hulnllo11, chn r.1c1erlsntio11 nnd ltlcnllncn1ion or nnclcrln

Pun. cullun. of bactcno ,vere obuuncd by ascpucully strcllk1na rcprcscnta.LJ\c colonies of

d1rrcren1 morphological t)pes which oppcnrcd on the cultured plates onto frcshl) prep:irro

nutncnl agar plo1cs ,which \\Cre rncub.i1cd at 28°C for 24 hrs MocConkey agor \\Mused l(lr

the 1soln1ion or coh-ocrogcncs-likc enlcnc organi\ms Di�crele bnc1eria colonies ,, hich

JS 
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developed were sub-cuhured on nutrient agar, and also incubated at 28°C for 24 hrs; thc.sc 

:served ns pure stock cultures for subsequen1 choracterisotioo tests. TI1e pure cultures were 

identified b:iscd on their culturol. morphologiet1I nnd physiological chnructcristics based on 

Bergey's 111nnual The chnrnc1criso1ion 1cs1 which was perfonned in duplicates included; 

0mm staining, calalnse test. coogulose 1c:s1 sugnr fcnncntotion 1es1, mo1ili1y 1cs1, methyl red 

test, Voges -Proskouer test, lodole test ond citrotc utilisollon 1cs1. 

3.11 1>:1111 :\l:111ngc111c11I 

[)atn was clenned up nnd checked for consistency. A coding guide "'as developed 10 

tncHitntc dntn entry by the lnvcsllgotor. ct1ch qucstionnoire ,vos coded mw1uolly nl\er the 

co1nplc1ion of the survey before cnlly Into the computer. All doto collected ,vcre analysed 

using SPSS son,vnrc pack11ge version IS.O. Descnptlvc statistics ,vos \1Std to sumrnonse 

demographic datn Results ,�ere prc5cntcd tn tables, charts ond figures. Ch1-squnrc (X2
)

nnalysi, ,v11s used to 1cst for o.ssoclntion bc1,vccn study v3rioble!I of interest. Student t-test 

,v:1s used to cornpnrc menns TI1c level of sigruliconce ,vns set 01 5%. 

3.12 Limilnllons or the Study 
• 

The rcfusnl of some members of slllff to fill the questionnaire and the sudden transfer of 

so1nc men1bers of s1nff. ,vho hod collcc1cd qucstioMnircs, reduced the swnplc size. 
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CIIAP'fER FOlJR 

RESULTS 

-I. I Socio-llcrnugrnphit Charncleri,tics or Respondents

A 101,11 or 220 qucstronnnrrcs ,verc od1n1nis1cred 10 staff of four randomly selected gcncml 

hoipllals (0 11) in Lagos ,1nte, of this nun1ber, 207 ,vere retrieved, thus the response m1e 

\\'ilS 94 1% ·14 (2 1 Jo/'e) ,vns retrrcved frorn Suntlcre OH, 38 (18.4�•) from lsolo G.H, while 

8-t (40 6o/o) nnd -I I ( 19.8%) qucsuonn:urcs were collected from lkorodu O II and Akodo 

G.11 rcspccth cl> Oo:.cd on job dcsi&n:ilron, the respondents were either ,vnstc handlers or

\\.ate 11cncru10� The population of \\OSie hnndlcrs \\':IS 35.7% (lhis group included 

cleaners, \\11,1e collectors, nursinef,v11rd a11cndnn1s, environmcntnl health officer, a.nd health 

ns5is1on1�) �lcdicnl doctors, nurses, lobonllory sc1cn11s1s/1echnlclons, dental technicians and 

conununit> health officers were &J'Oupcd os wnstc gcnerntors, 1his group cons11ru1ed 6•1.3% 

of the rc1ponden1� • population 

lhc ogcs of the respondents ranged bct"eeo 20 and S6 )C:IIS with a mean ogc of 37.5 • 

6 2yca� ,\mone the parucipanls, 137 (66 2'/o) "·ere femnlcs "hile 70 (33.8°10) ,verc males 

·n,e mnril.11 status of the respondents y,·crc ns follo,\'S: mnrricd (79 7¾), single ( 17 4 °/4),

separated (0 S�o), divorced (0 S¾), and \\ido,vcd (I 9°/4). Among the study participants, 131

(63 )'Yo) \\ere Christians, while 76 (36.7°/4) practiced lslom Majority or the pilrtic1ponts

\\Crc Yoruba (811.4%), other ethnic iroups that participated 1n the stud)• included; lgbo 

(7,7%), Fdo (3.4%), and Hausa (0.5%). 14S (70%) responden1s had tertil\t)' cduc.a11on, ,\hiJc 

2S (12 l'/4) and 37 (17.9%) hod pr11n11ry ond secondary education respectively The ,1orl, 

expcricnc:c/scr\ 1cc length or the respondents ,�-as bc1,1cen one and thirty-three years, die 

menn wasl0.8 :t 8.8yenr1 Tobie -1 I sho,�-s the dcmogrupluc: c:luunetens1ic� of the 

rcspondc:nb 
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·rnblc ,I.In: Socio-Dcmogrnphlc Chnnu:lcrislics or Respondents

Dcn1ogrnphic 

Chanu:lcrislics 

Agt(\'c:1rs) 

20-29

30-39

40- •19

50-51)

I 01111 

Sex 

Mole 

Fc1nnlc 

l'olul 

i\lnrilul Slntus 

Married 

Single 

Sepnrotcd 

Divorced 

\Vido,vcd 

1'01111 

ltcligion 

Chris11nn11y 

lslnm 

I ol�I 

Frc11ucncy 

{N=207) 

34 

94 

S4 

25 

207 

70 

137 

207 

165 

36 

I 

I 

4 

207 

131 

76 

207 

38 

l'crccntngc 

164 

45.4 

26.1 

12.1 

100 

33.8 

66.2 

100 

79.7 

17.4 

0.5 

o.s

I 9 

100 

63.3 

36.7 

100 

(%) 
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Table 4.1 b: Socio-Dcmognpbic Cbaraclcristics or Respondents contd. 

Dcn,ographic 

Charactcrislics 

Elhnic Group 

Yoruba 

lgbo 

Hausa 

Edo 

Tol:11 

llighcsl Level of Education 

l'nmary 

Secondary 

Diploma in Nursing 

OND 

University degrcc/ArtvlLS

IINDINPIID 

Pos1-Groduo1e 

·ro1nl

.Joh Dcsignnlion Cntcgory

\V11s1c handlers 

\Vos1c Gcncrotors

·rotnl

\Vorlc Expcricncc(Ycnrs)

1-10 

11-20

21-30

31-40

Frequency 

(N=207) 

207 

183 

16 

I 

7 

207 

25 

37 

49 

11 

68 

12 

s 

74 

133 

207 

126 

51 

25 

5 

39 

Ptrctntagc (o/e) 

88.4 

7.7 

0.5 

3.4 

100 

12.1 

17.9 

23.7 

5.3 

32.9 

5.8 

2.4 

100 

35.7 

64.3 

100 

60.9 

24.6 

12.1 

2.4 
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T•ble 4.lc: Socio-Demographic Chanactcris1ics or Respondents conld. 

Uemognaphic ft'rcqucocy Pcrctnlage (¾) 

Cl111n11:1cristics 

Dcpar1111c111 

Nursing 

Environmental/Domestic 

t.fcd1col/GOPD 

Con,munity henlth 

�lcd1cnl Pathology 

l'ned101ncs 

Dental 

Obstetrics end Gynaecology 

Surgery 

·rolnl

Jou Ocsii;nntion 

Clcuncr 

\Vostc collector 

Nursing/\\'llJ'd ancndont 

I kahh IISSISlont 

Env1ronmcntol health 

officer 

l.aborotory

Sc1cntisl/tcchnicio.n 

Ocntal tcchnicinn 

Nurse 

Doctor 

Community health officer 

'I otnl 

48 23.2 

73 35.3 

17 8.2 

15 73 

13 6.3 

10 4.8 

16 7.7 

12 5.8 

3 1.4 

207 100 

16 7.7 

2 1.0 

37 17.8 

1 I 5.3 

8 3.9 

11 S.3

7 3.4 

61 29.5 

S2 25.1 

2 1.0 

207 100 
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4.2 Rcspoadeats' knowledge about Infectious ,vaslc �111nagemcn1

The mean knowledge score wus S.4 :% 1.5, \\·bile the mode v.'l\S 5; the minimum kno"ledge

score \\'8.S 2 and the m11Ximum score wns 9 BBSCd on the SO°' percentile cut-off, scorcs

cqlllll to or less thnn live \\'i!.S considered poor k:no,vledge, ,vhile scores above 5 ,v11s mtcd

good knov,lcdgc. One hundred Wld tv,cnty five (60.4%) respondents bod poor kno,vlcdgc,

while 82 {39.6%) hnd good knowledge. The mean kno,vledge score of cnvirorunental health

officers (7.8 :1 I S) ,vBS the highest, ,..,hile the lc11St mean score, 3.5 ± 0.7 \\'OS obuiined by

community health officers. Tobie 4.2 sho,vs that env1ronmental health oOicers, hClllth

nssistonts, clcllJlers and dentol tcchniclnns hod good knowledge of infectious ,vaste

n1nn�gcmcn1. • 

The mean knowledge score of ,vnste htllldlers (S 9 :I: l.S) \\'BS significantly higher thnn thnt

of ,v-.iste generators (S. I * 1.4), (P<O.OS. 0.000); ho,vever more ,voste generators (22 2%)

hnd hud good knowledge thnn waste handlers (17.4%), as sho,vn by table 4.3. Tnble 4 .4

shows the distnbution or respondents' knowledge score according to  educotionnl level; the

mean knowledge score or respondents ,vilh pnmnry educnuon ,vns 5.8 ± 1.7, ,vhile

respondents with sccondnry ond tertiary education hod mctlll scores or S.S !t: I. I and 5.2 :1:

1.6 respectively. The difference 1n knowh:dge score, across the eduC4tionol levels ,vns not

stotisticully s1gnilicnnt (P>0.05).

Inc rclntlonsh1p bcLwccn ,vork cicpcricncc nnd knov,•ledge score 1s sho,V11 in Tnblc 4.5; the

highest score of S.6 :1: 1.6 ,vos 1n 1h1: class of I - IO yenrs, the 21 - 30 ond 31-40 groups

hod menn scores of 5.3 * 1.6 ond 5,2 * 1.8 rcspcc11vcly, the lcasl score of 4.9 * 1.2 wos

obtolncd by 11 - 20 yenrs group .. \Vork experience hod n significant effect on kno\vlcdge

scot� (P< O.OS, 0.042). /\ncndnnce or training. on proper ,vastc mnnogemcnt practices by

respondents hnd n signilico.nt effect on knowledge score (P<0.05; 0.000}; kno,vledge scores

\\Cl'C s1gnilicontly higher in respondents 1h01 were trained (S.6 * J .6) tlton those tbnt ,verc

not tro,ned (4.8 * I 2). Figure 4 I shows the relolionship between oucndance ortrnining ond

knowledge score, respondents tho\ at1cndcd training hod higher kno,vledge scores. 
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Table 4.2: Kno"·lcdge Scores of Respondents 

Job llcsignallon Poor Good To111l l\lcan 

Knonlcdgc K.nowlcdgc Score 

Score(!: 5) Scorc(>S) (S.D) 

\\lnslc 

llondlcrs(N .. 74) 

Cleaners 7(J.4%) 9(4.3%) 16(7 7%) 6.2±1.7 

\V nste collector 0(0.0o/,) 2(1.0%) 2(1.0%) 4 .5:f:O. 7 

Nursiniv,vurd 25(12 1°/4) 12(5.8%) 37(17.9%) 5.3:i:I I

oucndunt 

rnvironmcntnl 1(0.S¾) 7(3.4%) 8(3 9%) 7.8:i:l.5 

h1:olth officer 

Mc.11th 11ssis111n1 3(1.4%) 8(3.9%) 11 (S.3%) 6.3:i:l .3 

\Vnslc 

Ccncrnlors 

(N=133) 

Lobom1ory 8(3.9%) 3(1.4%) 11(5.3%) 4.8:1: 1.0 

sc1cntisl/tcchnicinn 

Nurse 42(20.3%) 19(9.2%) 61(29.5%) S.l>.t 1.4

Doctors 32(15.5%) 20(9.7¾) 52(25. I) 5.2±1.6 

Commun11y hcolth 2(1.0��) 0(0%) 2(1.0%) 3.5±0.7 

officer 

Dcntnl 1cchn1cion J(l.4%) 4(1.9%) 7(3.3%) 5.9*1.3 
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Table 4.3: Kno"·lcdgc Score or Rcspondtols According 10 Job Dcsigno1ion 

Job Ocsignnlion roor Good !\Jenn P-,·olue T 

Call>gory Knowledge Knowledge (S.I)) 

Scorc(<S) Scorc(>S) 

\Vn:;tc 38(18.4%) 36(17.4%) S.9±1.S 0.541 3.98 

I hmdlcrs(N-74) 

\V1l)IC 

Gcncr.\lors(N 133) 

87(42.0Yo) 46(22.2%) 

43 

5.1±1.4 0.000 
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·ruble 4.4: Distribution or Respondents Actording to Educational Le,·cl and

Knowledge Score. 

rduc11liOnDI l'oor Good J\1CDn r.vDIUl' F 

Level Knowledge Knowledge (S.0) 

Score(!; S) Score(> S) 

Pnmnry 13(6.3%) 12(5.8%) 5.8±1 7 0 636 

Sccon<lnry 23(11.1¾) 14(6.8%) 5.5±1.1 0.006 1.80 

Tcniury 89(43.0o/o) 56(27.1¾) 5.2±1.6 0.000 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



'!'able -1.S: Kno,Yledge Score or Respondents According lo \Vork Experience 

\Vork roor Good l°\1tlln(S.0) r.valuc F

Experience KnOl\'lcdge Knol\lcdgc 

Scorc�S) Scorc(>S) 

I -10 68(32.90/o) 58(28.0%) 5.6± 1.6 0.002 

11 -20 37(17 9%) 14(6.8%) 4.� I 2 0.000 2.78 

21-30 17(8.2%) 8(3.9%) 5.3± 1.6 0.039 

31 --10 3(14¾) 2(1.0'/o) 5.2± 1.8 0.374 

4S 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



)0 -
! 

20 

•• 

t I ; '
: 

'· t � , • •. ,,: -� &:�-:-
3._ , ••: •  . . . : : (, •.. · - . . . . . 
�·:->:-!v>< • ::'•' �.;I :::1f'

��, 

• • .. . ,:.,, .. •' _, lS =��:·i�: I I o I>• • 
,• .. i: 
:-;;; �-> ·'···· ... ·"'. ... ·:·,·· "··· 

,. At1cndcd trnlnining 

•No tnining

c:: '-
0 
C 

10 

� 

s 

I 
0 

O'..S 

2 3 4 

. . .;, .. .,;,;,,, ... , 
, ... '}.: :� < i:ll ��I;,� ,<�·V ;,v�· ,...., 
., .. ""� ' .... . .... ,: '.. , 
. !  •• 

s 6 

Knowledge score 

: : '.• . 
• � • .i· 
• #, '.,·<-;�: 
• (lo ... 

• • 

II 
7 

. l'',. • . . 
� .....'� ....,, ..........�)!•!•:• ,:,· ,•,o,•,::,::: ,, ,-:·�··· 
:�.l: .... .,� 

lmll 

8 
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Almost all the mP""'dents, (96 6'•) ttp<>ned thal "-as1es "�re bcin� segregate.cl 1n10 

d1ffercni c-omponc:nu in the �C)cd ho)-p,ws, only 7 (3 4%) respondents suted olhen,isc. 

lla"-cvcr, the oumbcr of components sUted differed; 5 (2.4%} and 57 (2?.-S41e) rcspondcnlS 

s111ed lhat \\'Ute llib scgrqated into one IDd "''O compoDCDts respccnvcl). S8 (42 S •> and 

56 (27.1%) responded 1h31 \\ISie 11."JS scp.mted into three and four component.> rcspccU\cl)· 

Ille methods of 1den11fying "'Ute components stated by ,espondents mcluded; use of 

colour-<:odcd bags (73.4o/e),use of colour-(()dcd dUSlbi.ns (25.6�,). and use oi symbols 

( I OY,) (l·1gure 4.2) 

A majori1y of the respondents (79 7• •) corr«ll)' defined infecuous \\'3Ste as that \Vhich hi\S 

1hc potcntinl to spread disease Other definiuons include, ,,-a.sic generated \\.ith1n the 

hospunl (6 3%), waste 1hn1 conlllln blood o.nd other body nu1d (12.1%); 1.9"4 of the 

rc:spondcnls could nol define infectious \\':l.Stc Among lhe respondents, 151 (73.7°-.) could 

cl�sify waste b.lggcd 1n red1orangc bJl!,S as infectious \\'II.SIC, while 3 (1.5%) and 51 (24.8'\) 

rcspondcnlS rcfcm:d to such \\'DSlc n.s domestic nnrl bnzoniofil ,,'UStcs rcspect1\'ely 

I able 4 .6 shows the vnrious �ns stated by respondents for scpnrnung infccuous 

1v.is1c· 131 (63 3��) respondents stoled thnt \\�tc scsregntion prevented disease sprt:lld, 110 

(Sl I 'lo) felt segregation pron101cd proper d1sposru of blood stained \YIIStc, cosy disposnl 

1vns 11n1e<.l by 9 (4 )%) rcsponJcnlS as 1hc rcn.son for scgrcgauon, ,vhilc 10 (4.8%) stn1cd 

1hn1 scgn:gn1ion promoted seletllon of useful motcnols from waslc The rcgulnr components 

of hospitnl ,vur.lc 11> stn1ed by respondents 1s shown In 1nblc 4 7: 1hcsc included shnrps 

(94.6°1,), blood nnd body fluid (61%),u� glovcJ (33.7%),plnsier, snuzc and "'ound 

drc�1ni: (12 7�).0lhcr components stnted included paper (8.3%), cnnuln/nuid line (2.0%), 

extrnc1cd tooth (7.3•/o), food pnrticlcs (3.4%), drug p:ick (22.9%). \Vnste cop3blc of 

producing infcc11ons ns stated by respondents included used needle nnd syringe (54.7%), 

blood/body0uidlbloodb3&s (72.9%), tissue (45.3%), ll!ed gloves (26.6%), extmctcd 1001h
(5 9�,). blood slnincd cotton 11'00lfswabs (43 3%). Tobie 4.8 sho1,-s o list of hos-pitnl 1vostc 

cnpnblc of producing infec11on/disc-.iscs ns stated by n:spondcnlS. 
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1/li;urc 4.2: ;\lcthods of lclcntlrylni; orw11J1c con1poncnts 
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• Codtd biru

111�urc 4.2: \lr1ho1h o(h.lcntlf)lni; or waste com11oncn1s 

• 
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'1'11blc .i.6: Rcnsons stateil ror separating lnrcc:tious wnsle 

ltc:1,011� ror scgrcgntinc 

\\'nslc 

Easy disposal 

Prevent dlseuse sprt11d 

fo be t1blc 10 select useful n1n1criols 

robe ublc to thsposc ,vnstc ,vilh blood properly 

••n,uh,plc responses nllo,vcd

1rrcqucncy•• 

9(4.3%) 

131(6).)o/o) 

I 0(4.8%) 

I IO(S3.1%) 
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T11blc 4.6: Rcnsons slnted ror srp11r111lng lnrcclious "nslc 

ltc11so11s ror scgrc�nliug 

\Vnslc 

f�S)' disposnl 

Prcvcnl discose sprcnd 

To bc nblc to �elect useful n1ntcrlols 

Io be 11bh: to dispose wnstc with blood properly 

••1n11hiph: responses allowed

49 

llrcqucncy• • 

9(4.3%) 

131 (63.3o/o) 

10(11.8%) 

110(53.1%) 

•
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Tnblc -I.Ci: Rc11sons sllllcd fur sep11r11tlng tnrcctious "11s1c 

ltc:,son� ror scgrci:nling 

\Vnslc 

Eusy Jisposol 

Pn:\'cnl Jiscnsc 5prcnd 

robe nble 10 select useful rnntcrinls 

To be 11blc 10 dis1>0se \vnstc wi1h blood properly 

••1nuh1plc responses ollo\l;ed

49 

Prcqucncy•• 

9(4.3%) 

131(63.3¾) 

10(4.8¾) 

110(53.1%) 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



'1'11blc-t7: Regular componcnls of\laslc gcncrnlcd in hospilab 

\Vnsle ·rypcs Frequency•• 
• 

---

lnJCCIIOn bottles 99(48.3%) 

Shnrps/ncedle and syringe 194(94.6%) 

Drugs pack 47(22.9¾) 

Blood nnd body fluids 125(61 0%) 

Stool/urine 32(15.6%) 

Plostcr/11n112e/s\vnb 26(12.7¾) 

Soiled dll!SSinBfbloodstnined 21(10.2%} 

collon \Vool 

Food particles 7(3.4%) 

Pnpcr 17(8.3%) 

UscJ gloves 69(33. 7%) 

Conuln/lluid lines '1(2.0%) 

lharoctcd tooth 15(7.3¾) 

Tissue 9(4.4%) 

••multiple responses nllo\ved

• 
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T11blc 4.8: \\lastc c1p1blc of protlucing infcclion/tli,ra,c. 

lnfcclious \V11)IC Produced 

Used needle nnd syringe 

Olood/body fiu1d/blood bogs 

rtns1er/gnuiclsoiled wound 

Dressing 

131ood --stnined couon ,vool/s,vabs 

I issue 

Used i:lovcs/blood-stnined gloves 

Pluid hndcnnuln 

Plnccntn/blood·Stnined pnd 

E.xtmctcd tooth 

•• �tultiple n:sponsc:s allowed.

SI 

Frequency•• 

11 l(S4.7¾) 

1118(72.9%) 

30(14.8%) 

88(43.3%) 

92(45.3¾) 

54(26.6¾) 

32(15.81/o) 

I 1(5.4%) 

12(5.9%) 

•
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Al� IDOII orlhc IC�nb 174 (DA ,.., I · '"· 79} c aimed to be familiar with the bioha7Md
logo, only 33 (IS.9") stated otherwise; however, only 74 (42.So/e) n:spondents corrcctl)'
slated the nnmc of the logo llS bioh···-' I o IIUllu ogo. lher names given wen:; n:cyclable matcnal 
(S 2%), radioactive '"OSie {2.3%), biological wns1e (3 4%), toxiclhaznrdous waste (J.4·/�),
safety box (IO 3%), danger (8.6%), while 13.8 % si.1cd th111 the biohnzord loao separates
medical \\'OSie from domestic wn.ste; 10.3% of the respondents did not kno,v what the
b1oha1.11rd loi.:o 5ignilics (fable 4.9).

A mn1on1y of the respondents (60. 7%) stated 1h111 ,vas1c should be ueatcd before dispo,nJ,

and 39.3.,,, did no, see ony reason why \\Dstc should be treated The methods of 1rea11ng 

w�slc before disposal stoled by rclpondcnts included: ou1oclav1ng 17 (12 l'l'o), disinfections

68 (48.6%), dry hcol 6 (IJ.3o/o), 1ncincn11lon 76 (54.3%) ,vtule burning ,vas stated by 4

(2.8°/o) us 1nc1hod of trcnung wnstc in the hospHols studied. Among the 39 respondcnl!l that

slated th,11 ,vnstc should not be treated, 12 (S.8o/1) did not kno,v why ,vaste should be treated,

23 (11 l'lo} \\Cre of the opi111on that treatment of \\ltlStc before disposal 1s o ,vastc of time

and n1oncy while 46 (22.2''t) respondents felt w11stc to be disposed does not require ony

1reatmen1 

.t.3 Rc,pondcnts' Attitude 1011 :1rds lnfccllous \Vustc r.tu1111gc111cnl 

The mean nt111udc scon: ,ws 46.S ± 4.S; the mode ,v1u 47, ,vhile 1he minimum ond

m:1x1mum scon:s \\"Ctc 28 ond SS respectively. A score of 47 ond nbove ,vas considered to

be good 1111i1udc:, ,vhilc scores less 1hon 47 \\ere clossilicd ns poor 01t11ude. Pon1c1pan1s'

n111tude towards 1nfc:cuous \\11Ste 1nan11gcmcnt •� rtponcd in Tobie 4.10. Tobie 4 11 sho,..,s
th.11 120 (S8.0�o) rc:.pondents hod good otutude, of these 37 (17.9¾) were \YIISte handler..,

nod 83 (40 I¾) were \vostc gcnerntors, nmong the 87 (42.0%) respondents that had poor
onitudc:, 37 (17.So/o) ,verc ,vnstc handlers end 50 (24.2¾) were ,voste generators. The mc:in
altitude score of \\11Ste generators (46.9 :t 4 9) wus not s1g.rufiClllltly higher than the score of
4S,9 ± 3.7 obtained by \\'!ISie handlers (P> O.OS; 0• 127>· 

S2 
I 
I 
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Table -'.9: Identification or lhc blohu1urd logo

hlcnlil)' 
Frequency(%) 

Diohai.ard 74(42.5) 
• 

Rccycloblc mn1eriols 9(5.2) 

Rndionctive ,Ynstc 4(2.3) 

Oiolo�icnl ,vns1c 6(.3.4) 

Toxic ,,11s1c/hnznrdous ,,·ns1e 6(3.4) 

Scpom1cs mcd1cnl ,vns1e from 24(13.8) 

Oon1cs1ic wnsle 

Safely box 18(10.3) 

011ngcr 15(8.6) 

Don't kno,v 18(10.3) 
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Tuble 4.lOa: Respondents• Dllitud t ti c ow11r s lnrccllous waste 1111111ngcn1cnl
S11111:n1cnl Options \VaJIC \Yule Tou1l 

hnndlcn ccncrnlo1'3 

(�•7-t) (N•IJJ) 
All ,vaste generated Strongly disagree 49(22.7%) 46(22.2%) 93(44.9o/•) 

in lhi s hosp11ol ore Disagree 19(9.2%) 64(30.9%) 83(40. 1 o/t) 

properly packed ond lndifTcrcnt 1(0.S%) 6(2.9%) 7(3 4%) 

pro1cc1ed Strongly agree 3(1.4%) 12(5.8%) 15(7.2%) 

Asrcc 4(1.9%) 5(2.4%) 9(4.2°/4) 

All \\'ASIC produced Strongly disagree 3(1.4%) 2(1.0%) 5(2 4%) 

1n 1h1s hospi10I ore Disagree 1(0 5°/4) 3(1.4%) 4(1 9%) 

the snn1c und do not lndincrenl 3(1 4%) 1(0.So/o) 4(1 9%) 

1cquirc scpnrution Agree 28(13.5%) 36(17.4%) 64(30.9%) 

into different ,wste Strongly ogrce 39(18.8%) 91(44 0%)' t 30(62.8o/o) 

bins or bags 

Scp:irnhon of \VOSIC Strongly disagree 12(5.Bo/o) 6(2,9%) 18(8.7%) 

11110 dilTcrcnl bins 1s Disagree 29(14%) 12(S.8%) 41 ( 19.8%) 

solely the job of D Indifferent 2(1.0%) 9(4.30/o) 11(5.3%) 

,vnslc huudlcr Agree 16(7.7%) 41(19.8%) 57(27 5%) 

Strongly ogrce 15(7.2%) 65(31 4%) 80(38.6%) 

Medico! \VOSIC is Strongly disagree 1(0.50/o) 3(1.4%) 4(1.9%) 

more dongcrous than o,sogrcc 0(0¾) 3(1.4%0 3(1 4%) 

household ,wste lndi1Tcrcn1 7(3.4¾) 4(1.9%) l 1(5.3o/.)

Agree 15(7.2¾) 42(20.3%) 57(27.5°-o) 

Strongly ngrce S 1(24.6%) 81(39.1°/4)' 132(63.Bo/•) 
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1'1blc -t. I Ob: ltespondenls' atlilude iuwords 1 � . D CCIIOUI 

S11tcn1cnl Options \Vnstc 
hnndlers 

Dumping bio-1nedical Strongly disagree 3(1 4%) 

was1c \\!1th household Disagree 1(0.5%) 

waste cnnnot cause Any Indifferent 2(1.0%) 

health problem Agree 37(17.9%) 

Strongly ogrcc 31(15.0%) 

The use of  proleciive Strongly disagree 2(1 0%) 

equipments such ns Disogn:c 0(0°/4) 

i:lovcs. npron. ,nosies lndi1Tcre111 0(0%) 

etc by \\11Slc handlers is Agree 6(2.9%) 

1101 ncccssnry Strongly ngrec 66(31.9%) 

lnfccuous ,,11stc do not Strongly disagree 5(2.4%} 

require spccinl Disagree 4(1 9%) 

treatment before lndilTc:rent 1(0.5%) 

disposal Agree 16(7 7%} 

Strongly agree 48(23.2%) 

Sc�mtion of 1nfce1ious Strongly disagree: 0(0%} 

w11Stc will help protect Disagree 1(0.5%} 

the health of hospital lndiffcrcnl 0(0%) 

s1aff, especially ,vnstc Agree 12(5 8Yo) 

handlers Strongly agree 61(29.5%) 

Hospital stnlT do not Strongly disogrce 2(1.0¾) 

"Guire any special Disagree: l(0.5%} 

training on good waste lndiffcrcnl 0(0%) 

111.1ruii:c1ncnt procticcs Agree 14(6.8¾) 

Strongly ngrcc 57(27.S'�) 

ss 

waste mnnnge111cnt conld. 
\V1ute 1'olnl 
gcnernrors 

5(2 4%) 8(3.9%) 

1(0.5%) 2(1.0%) 

4(1.9¾) 6(2.9%) 

43(20.8%) 80(38.6%) 

80(38.6%) 111(53.6%) 

1(0.5%) 3( 1.4%) 

1(0.5%) 1(0.5%) 

1(0.5%) 1(0.5%} 

16(7 7Yo) 22(10.6%) 

114(5S.1%} 180(87 .0%} 

5(2.4o/o) 10(4.8%) 

6(2.9%) 10(4.8%} 

5(2.4%) 6(2.9%} 

29(14.0%) 45(2l.7%) 

88(42.So/o} 136(65.7%} 

1(0.5%) 1(0.5%) 

I (0.5°/4} 2(1.0%) 

1(0.S¾} I (0.5°ft) 

28(13.5%) 40( 19.3%) 

102(49.3%) 163(78. 7•10} 

(0'/4) 2(1.00/4) 

1(0.S¾) 2(1 O¾) 

2(1.0�,) 2c1 o•.)

46(22.2%) 60(29.0,,) 

84(40.6¾) 141(68 '"·>
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Table 4.1 J: Distribution of RcspondcnlJ' 111tiludc according to job dcsignafion 

Job Poor Good Mean P-vnluc Chi-

1>csig11111 ion Altiludc�6) Atlllutlc(>46) (S.D) Square 

\Vnstc I lnndlcrs 37(17.8%) 37(17.9%) 45.9 :.I: 0.802 3.0 

3.7 

\Vaste 50(24.2%) 83(40.1%) 46.9 :I: 0.037 

Genemtors 4.9 
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The cross lobulolion between job dcsi · . gna11on nnd onnude of respondents tO\\-ards infecuou,
waste 1nanagcmcnt revealed that O h ·gh 1 er pen:cntogc o f  doctors ( 19.3%) nnd nurses ( 17.11%)
hod good attitude. The highest pro · f 

0 • 
poruon ° bad attitude ,vas also exhibited by nurses

( 12. I Yo). Chi- square nnnlysis revealed th · b d · at JO cs1gno11on did 001 hnve any signiliconl 
effect on nui1ude to,vnrds infccliou s ,vn.ste moruigcmcnt (P> 0.05). The highcs1 n1con
nuiiudc score "115 obtnined by loborutory scicnlists/lcchnicians (48.8 ± 2.9) ,vhilc 1hc lowest
score ,vos obtained by henllh assistan1 (4S.3 ± 2.4) ;( lllble 4.12).

Respondents tho1 hod ,vorked for JI - 40 years hod 1hc (oy,'CSI me:m 011i1udc score (42.6 ±
7.6), other scores occording 10 ,.,.ork experience ore ns folloy,'S; 46.9 :1: 4.0 (11 - 20yenrs), 

46.7 ± 4.5 (I 10 ycnrs) nnd 45.9 :I: 4.7 (21 30). 1l1e differences in aui1ude scores 

a�cord1ng to \vork experience was nol sllltisticolly s1g1111ico.n1 (p > 0.0S). n,c mean attitude 

scores ol rcspondcn1s ,vith pri111ary and secondory education \Vere 4S.8 * 2.7 ond 46.0 :1: 3.4

rcspec11vely, ,vhilc 46.8 :I: 4.9 \YBS obtained by respondents ,Yi1h 1ertinry cduea1ion; lhc 

obscr\'ed ditTcrences \Ven: not signilieo.nl (p > 0.0S; 0.431 ). 

I\ n1ojorily of the respondents (97.0%) agreed 1h01 undergoing unining on c1Tec1ivc ,vns1e 

monoge1ncn1 proc1ices is necessary; 1his ,vas confirmed 11S ollcndonce of 1rnining hod n

s1gn11ican1 cfTcct on 1he a1111udc of respondenis(P<0.05; 0.005). The mean attitude score of

<17 I = 4 I ob111ined by respondents thn1 hod recorded being trained ,vns significantly higher

than the 45.2 � 5.1 scored by respondents thol were no1 trnu1cd Of 143 (69.1%) respondcn1s

1h.11 oltendcd 1ro1ning, 87 (42.0%) hod good nuitude, wl11lc 56 {27.1%) hod poor 01111ude.

Among the 64 (JO 9%) respondents 1hot were no1 trained, 33 (15.9Yo) hod good nnitude nnd

31 (15%) hod poor 011i1ude 

The knO\Yledge of rcspondenls nboul infectious \\'8SIC m11nogemcn1 hod no s1gnificnn1 eflecl

on their nllitude (P>0.05; 0.63); Table 4.13 shows the relo11onship bct,,-cen knowledge score

..lid auuudc. Qui of the 207 respondents, 125 (60.4%) h11d poor knowledge, of these 66

(31.9'/o) had good nuiiude, ,yhllc S9 (28.5%) hod poor n11i111dc Among 82 (39.6�.)

rcspondcnl5 lhn1 hod good knowledge, 28 (13.5%) o.nd 54 (26 1%) respondents hlld poor unJ

good onitudc respectively 

57 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table .i.12: Attitude Score nceordlng 10 Job OCJignnllon
Job Ocsignncion Poor Good l\lean Altitude P- value

Alliludc AUilude Score± S.D 

(< 46) �46) 

Cleaner 8(3.9%) 8(3 9%) 45.8 ± 2.4 0.762 

\\111Stc collector 0(0¾) 2(1.0¾) 47.5: 0.7 0.205 

Lnbomtory 2(1.0¾) 9 (4.3%) 48.8 ± 2.9 0.010 

SCICIII is 1/11:chnic Inn 

Nursin&/wnrd 17(8.2%) 20(9.7¾) 45.9 :i: 3.5 0.888 

nnendont 

Nurse 29 (14.0%) 32 (1 S.5¾) 45.8 :t: s.s 0.816 

Doctor 16 (7.7%) 36 (17 4o/,) 47.8 :t: 4.3 0.00S 

fnv11011111c111ul 11 (1.9%) 4 (1.9%) 46.4 ± 7.5 0.892 

hcilhh oniccr 

Comn1uni1y health 0(0%) 2 (1.0%) 48.S±2.l 0,344 

ollicers 

Dcntol tcchnicion 3 (1.4%) 4( 1.9"/4) 46.0 :i: 4.7 1.000 

llealth ossistonl 8 (3.9%) 3 (I A¾) 45.3 :t: 2.4 0.341 

• 
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T11blc 4.13: Kno,vlcdge score In rclntion lo utlitudc score 

Kno,,·lctlge Score Good Poor 

Alliludc(>46) Allilutlc(S46) 

Good 

knowh .. -dgc(>5) 

poor 

knowlctlgc(<S) 

54(26 1%) 28(13.S¾) 

66(31 9%) 
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82(39.6¾) 

125(60.4¾) 

r-vnluc
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One hundred and seventy thru (85 Oo/c) · • respondents stated that medical \YllSte \\'llS nol
properly pocked and protected in the hospitals studied: although 24 ( 11.5%) thought
lbCf\\ise \\'hilc 7 (3 4o/c) felt d'f!i o · · 0 lll L ercnt. Ahnost all the respondents (93. 7%) did not see

any reason, ,vhy hospital \\'llSte should be scor�gnlcd L- h · ·1 O � , u,;Cnuse t C \\'BSte IS s,nu nr 

�losl of lhc respondents (92.2%) wc:rc of the opinion 1h01 the dumping of biomcd1col ,vaste 

\vith household ,vaste cnnnol cnusc ony heolth problem, ,vhile 10 (4.90/4) fch othenvise, but 

6 (2.9%) respondents ,vere indifferent. Sorting or separation of hospitnl \VOSle as staled by 

137 (66.1%) respondents 1s solely the job ofn ,vnstc handler: only S9 (28.S¾) fell sorting 

was everybody's Job, ,vhile 11 (5.3%) respondents were indiffcrcnl. Based on job 

dcs1111mtion, majority of the Wt\Slc gencrnlors I 06 (S 1.2%) ,vcre of the opinion tho! 
�cgr.:unuon of ,vnslc ,vns solely the job ol n \YD.Sic handler, only l 8 (8, 7%) \YaStc gencrntors 
disagreed, ,vhilc 9 (4.3%) ,vcrc indifTcrenl Arnong the sevcnly-four \V11$le hnndlers that 
partic1pn1ed 1n 1he study, 3 I (14.9%) agreed thot sorting of \Vasle ,vas solely 1hcir JOb, 
however, 41 ( 19 8%) disagreed ,,•ilh this stolcmcnt, while 2 (1.0%) ,vaste handlers \\ere 
111d11Tcrent. figure 4.3 sho,vs respondcn1s' alliludc to\vonls \WSle segregation according job 
designation. Clussificotion of responses bnsed on cducctionoJ qualification of respondents 
olso showed a sirnilor trend; of the 145 respondents ,vith tcrhory educnuon, 111 (53.6%)

believe sci:rcgntion of \YllSte is the job of o wnstc hMdkr, only 23 ( I t I%) respondents fell 
other\,;se, while 11 (5.3%) were indifTercnt. 

.J..1 Infectious \Vnstc i\ll111n�cmcnt 1'rnc1iccs 
One hundred end forty three (69 I%) respondents had received trouting on proper 1nfcetious 

waste monugcmcnt, ,vhile 64 (30.9%) did not receive any U'llllllng. Among the trained

respondents, there ,vcrc 8t1 (40.6%) ,vastc generators o.nd 59 (28.5%) ,vastc hondlers. The

d · d t d'i"'erent tunes in their cnrcer, 15.3% ,vere trnincd beforercspon ents wer<: trainc o "' 
I 9 ,,.,, · cd · n service uoininn 1.4% \VOS lrllined os undcrgroduotes andemp oymcnt, 7 ,7-,0 rccc1v 1 • 0• 

3 cov. . . d. I they were employed. Table 4.14 shO\\'S attendance of
J • ,vcre trained 1mmc 1ole Y 

· . · • . ottendnncc of tr01ning \VIIS l11ghcst omong nurses (22.2�,)lr:11n1ng b11Scd on Job dcs111no11on, 

• 
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Tnblc-1.14: ,\tlcndance or training according to job designation 

Job designation Attendance or training 

Yes No 

Clc.inc1 15(7 2%) 1(0.S¾) 

\V�lt: collector 0(0%) 2(1.0%) 

Laboratory 6(2.9¾) S(2.4%) 

scien1 isl/1echn1cion 

Nursing/,vord ollcndonl 28(13.5%) 9(4.3¾) 

Nurse 46(22.2%) 15(7.2¾) • 

Doctors 27(13.0¾) 25(12.1%) 

l·.nv1ronn1cnt11l 6(2.9%) 2(1.0¼) 

health officer 

Commun11y he111th officer 1{0.S0/4) 1(0.5%) 

He3hh nssistnnt 10(4.8¾) 1(0.S¾) 

Dcn1ol lcchnicinn 4(1.9%) 3(1.'1%) 

TOTAL 143(69. I%) 64(30.9%) 

• 
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IJOOIY of the respondents, 196 (94 7¾' • •1 reponed thllt soun:e sep:irotion of shn111\ \\115

being carried out ot oil times but s (2 40 • • Vo) respondents stated lhnt source sepnr:uion of
sharps \\115 not  done oll the time while 6 (2 9o/c) cd ' · • report lhllt shorps \\'ere not sepnrnted nt
111. Respondents stnted thot sharps \Vere coll tcd . d'fli cc into I crcnt contruncr, mode from 
cardboard (8<1.S%), plnstic (13 5%), safety box ( l 4%) and polythene (0.5%), (Figure 4.4).

n1ncrs use ,or waste collcct1on ,vcre o.s follo,vs; The n:spo11scs on the kind of cont · d r 

contnim:rs v:ith cover (33.2%), containers ,vithout co,·er (13.l·lo), containers lined \Vith let1k 

proof bags (37.7%), colour-coded bngs/d11stb1ns (43.2%), ond safety boxes (14.1%). Plotcs 

4 1. •1.2 and Figure 4.S sho,v the kind of containers used for ,vnstc collection in the ,urvcyed 

hospitals 

The respondents reported thnt flies nnd other insects (27.1 ¾), stench/bad odour (91.8%) nod 

mis (22.7%) \\ere cornmon fcnturcs ot tempomry \VllSte collection point Afier each dny's 

work, rcspondtnts do one or more of  the following 10 protect 1he1nselves from 1nfecuons: 

\\lash hnnds with soap nnd ,vntcr (37.2%), wnsh hnnds \Yith soap, water nod disinfectnot 

(55.6%), toke both \vilh sonp ,voter nnd disinfectant (34.3%), wash hands with water only 

( 18.S�o). Logos \\lnste Nlonugemcnt Aulhority(LA \VMA) \VIIS stnted by 144 (69.6%)

respondents 10 b e  responsible for carting o,vny 1nfcc1ious ,vaste produced in the hospi1ols

studied (Plate 4.3): 32 (I 5.5%) stated thnl infectious waste ,verc incinemted, ,vhile 8 (3.9%)

nnd 9 (4 J¾) respondents reported that infectious \YOSlCS \\'Cl'C burnt olT in the open nnd

disposed 111 dunipsite respectively; other responses ,vcrc !hot infectious waste wus buried

Yo11h1n 1he hospitnl premises 4 (1.9%), nnd 10 (4,So/•) respondents don'I know what become

0£ in£ccllOUS \YOSIC. 

Spillage 05 siotcd by g I (39.1 %) respondents is prevented by proper packaging of \YOSte;

while proper siorogc and early disposal of wos1e was staled by 41 (19.8%) and 30 (14.2%)

.... d 1• l n• n elhods of preventing spillage. Ho,vcver, 38 (18.4%) stated thnt
-�pon enls respec 1vc y..., 1 

Ill h .__, ,, · d methods were u1ilised to prevent spills, wlule 17 (8 2o/,)
t e hu.:e o,oremenuonc 

rnponcJcnts do no1 knO\V ho,v to prevent spills
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Plate 4.1: Safety boxes made from carton u1cd for sharp collection 
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Plotc 4.2: Containers used for naslt collctlion in the hospitals sun•cycd.
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••multiple response nllo,vcd

Figure 4.5: Contnincrs usctl for ,vnslc collccllon 
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Platc-t3: Van wed by LA \Vi\1A for 1bc trnnsponation of infcclious "oslc
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�ctions taken by individual respondcn d · ts unng spillage occurrence include the follo,ving
peck the ,vastc and disinfect the pla (68 1• ) cc · Yo , pack the waste ( I 5.9%), notify the ,vnstc
management team (4.8%); ,,·hilc 23 (11 1•') · ,o respondents do not know \\•hat action 10 tnke.
There \\'ere no rccord5 of spillage occurrence in the four hospitals, yet I 07 (52.2%)
respondents clnimcd lo report incidents of spills to the management; ho,vever 66 (31.9%)
respondents foiled to report incidence o f  spills to manogcmcnt, while 32 ( I s.6¾) just called
cleaners 10 clean spill sites, but do not mnkc any report. IJospitnl management tnkes n
,'3ricty of action during spillage ns shown in Tobie 4.1 s.

Scventy-sc\'1:11 (37.4%) respondents in the surveyed hospilllls ,vcrc satisfied ,vith infectious 
,�.ute hnndhng/disposol prne11ccs. ,vhih: 129 (62.6%) were not so1isficd. The reasons stnted 

for their dissntisfnc1io11 AS sho,Vll Tobie 4 16 1ncludc; prevalent nosocomial infection (7.4%}, 

improper scpnrnhon of ,vns1e (45.2%) (Plntcs 4.40 & b ), inadequate training (40.7%).

11bscncc o f  inc1nern1ors (9.6%), improper trcntmcnt of waste (1.5%), over filled ,vnstc bins, 
due to long distance lo dump site (16.3o/o). Adequate provision of personol protective 
tquipment nnd insistence on use (33.7%), enforcement of strict rules regulation (41.7%), 
continuous 1m1ning of health \,·orkcrs (26.6%) ore some of the suggestions proffered by 
respondents 10 ensure proper 1nnnogement o f  infec1ious waste in hospitals (Tobie 4.17).

4.S llcallh Jnrorn1ntion nntl Cunllitions. 

�laJority of the respondents (98.5%) were aware that improper ,vos1c mnnogcment practices

con pron,otc discnsc/infcction spread, only 1.5% reasoned othenvisc. Tobie 4.18 shows

d1scascs/infcclions thot con be coused/1rn11s1nittcd by improper infectious waste monogcment

pracuccs ns stoled by respondents These include hepatitis D virus (61.6%), humnn

tm od Ii · · (72 9o/,) ,vound infections (14.8%), tetanus (12.3%),
mun e 1e1cncy VJrus • • , 

g.utrocnterllis (lO.S%), malorin/typboid fcvcc/ycllow fever (9.4%). Only 10 (4  9%)

h hove been diognoscd for one or more of the diseases
respondents reported thnt I ey 

f I 196 (95 1 o/,) clo1mcd ne\'cr 10 have been diagnosed of
mcnuoncd above; mo1onty o t 1cm 

Ally of thc�e diseases. 
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Table 4.15: Actions lnken by m1n1gcmcn1 during spillage or lnrcclious w1is1e

Actions 11,kcn 

Prompt ond appropriate action 

rock the ,�,,sic and disinfect the pince 

Pock ond dispose ,,11s1c ond update stoffkno,vlcdgc 
• 

lmmcdiote disposal by LA \VMA 

Proper disposal 

•Lagos stote waste mnnogcment Authority

••multiple response nllo"·cd

70 

Response frequency•• 

47(36.7%) 

62(48.4%) 

32(25%) 

21(16.4%) 

11(8.6%) 
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Ta hie 4.16: Problt1n1 associated with in'ecti . t ,, ous "•• c management

rrol,lcn1s stated 
Response frequency•• 

Nosoco1niol ,nrection is prevnlcnt 10(7.4%) 

Improper sepnrntion of \\1BSle 61(45,2%) 

lnndo:qunte tnuning nnd 1nndcc1unte pro,•1sion ofmotcrinls 55(40.7%) 

\Vns1c hnndlcrs do not unders1nnd the impononce of \Yll5te 32(23.7%) 

monngcmcnt 

Dcloy/l010ncss in the disposal ofwuste 46(34.1%) 

\Vostc arc overfilled ond over llo,ving due 10 long distance 22( 16.3%) 

10 dun1p site 

There ore no incinerators 1n hospitals 

Improper trcntmcnt of laboratory \\UStc 

••n1uhiplc response ullo,vcd

13(9.6°/4) 

2(1.5%) 
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Plate -1.-la: Over filled 11nd improperly used wutc bag 

Plate -1.-lb: I mpropcr scpnl'lllion or \\IISIC (domeslic ,111ltc mixed ,1 •i1h inrccliou, ,1 a sir)

,vlthin bospilnl ,l'ords
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Plate 4.4n: Over filled 11nd improperly used \\'Ute bag 

Plate 4.4b: Improper scpnnition o(\\nstt (domcslic \\DS1t n1ixtd \\ilh lnftcliou, \\a,1c)

,vilhin hospilnl ,vnrds

72 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.17: Suggestions proffered b res Y pondcols for proper managcmcnl or infcclious
\\'ll!IC 

Suggestions proffered 

Current method requires continuous 

improvement nnd mnintcnnncc 

Prompt disposal of ,voste by LA \VMA 

Continuous provision of sonitnry ,vork1ng 

1mpl01ncnts 

Response frc11ucncy• • 

13(6.5%) 

30(15.1%) 

34(17 1%) 

Continuous training nnd enl ightenment on 53(26.6%) 

proper ,vastc handling nnd 1nonagcmcnt 

LA \VlvlA should promptly supply more colour- 52(26. 1%) 

coded bogs 

Strict rules ond r egulntions should be enforced 83(41.7%) 

Adequote provision of snfct)' equipments and 67(33.7%) 

1nsis1cnce on use 

lncinerotors should be provided for hospilllls 19(9.5%) 

••multiple response ollowcd
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Table 4.18: lnfcclions/disc11ses lhal can be lransmillcd through improper "'aslc

mnn11gcn1cnl pn11:1lcu 

Disenscs/lnrcclions 

Tubcrculosis/rcspimtory infections 

llcpntitis O virus 

Hun111n immunodeficiency virus

Skin disease 

\Vound infecuons 

Tetanus 

Cough/c111nrrh 

Sepsis 

Gns1roen1 critis/dionhoea/cholcm 

�1alario/1ypho1d fever/yello,v fever 

• 'mulliplc response allo,vcd

Response Frequency•• 

S8(28.6%) 

125(61.6%) 

148(72.9%) 

29(14.3%) 

30(14.8%) 

25(12.3%) 

10(4.9%) 

8(3.9%) 

62(30.5%) 

19(9.4%) 
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lbc personal protective equipment {PPE) used by the respondents included glo\•cs (87.4%),
nose/face mnsks (37 4%), boots (8 2¾) 

. 

• 0 'goggles (3.9%), oprons/co:11.s (14.6%), \vhile 1 1  lo/o
claimed 10 use all the nforemcntioned · . 

. 
protective equipment. Pigure 4.6 shO\vs the use of

protective cqu1p1ncn1 according to ·ob d · J es1gnot1on; of the 87.4% respondents thnt utilised
ln1ex gloves, 55.8% were wns1e gc ,1 ncro1ors. ,.., ore \\'OSie generators (2S.7%) 1hon wos1e
hllndlers ( 1 1.7%) u1ilised nose/face musks ns ppn Tobi 4 l9 h th r .. f ... e . s ows e u1-quency o use; 
79% ond 33.7% respondents ahvays utilised h•oves and nosc/r. ks · J h'I IS' ,oce mas re.specuve y, w I e 

on dUt). Plnlcs 4.So nnd b sho\v in1proper use or PPE, \Yhile Plale 4.6 shO\\IS properly 

dressed \Yl\Ste hnndlcrs 

Among the 207 respondents, only 71 (34.3%) respondents \Vent for medical chcck

uplpcriodic medicnl cxom1nnt1on Of these, SI (24.6%) h11ve 1er1inry education, 8 {3.9%)

and 12 {5.8%) hove secondary Md primary education respectively (Tobie '1.20). The 

frequencies of going for check-up nre as follO\VS: every year (37'Yo), every six months 

(19.2%), every three months (27.4%), whenever necessary (16.4%). ,\ mllJOrity of the 

respondents, 1 3 6  (65.7%) do not go for medical check-up, nnd various reasons ,vere given 

for this. lncsc include: I do not think it is necessary, srncc I om not sick (17.9%), i1 is n 

wu.stc of time and money (6.8%), I connol nfTord it (15.0%), my employers did not make 

prov1s1ons for i t (22. 7%), oh,-ays busy (3.11%). 

�lnjori1y of the responden1s, 171 (82.6%) s1:11ed 1ha1 no immunisation \VOS mode

compulsory for them; \Vhercas 36 (I 7.4%) reported 1h111 hnmunisotion \Yil.S compulsory

Only 35 (16.9%) respondents Slated thnt they hove been immunised for various diseases Of

these nuinbcr. only 4 (I 1.4%) \\'ere ,vns1e bnndlcrs. T\vcnty six (74.3%) nnd 4 (11.4%)

-s d · · d r. hepatitis ond choler:r respectively. Respondents immunised
·� pon cnts \Yere 1mrnun1se ,or 

against typhoid fever nnd tetanus \Vere 7 (20.0%) and 1 0  (28.6%) respectively; other

· 
· 11 r. 7 (20 0%) and tuberculosis 6 (17 1%) Figure 4 7 Sho\\'S1mmuntsat1ons ,vcre ye O\V 1evcr 

d b iscd ogninsl occording 10 job desi81'1nllon
1seoscs respondents hove ccn 1mmun 
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'fbc: personal protective equipment (PPI!)
c k ()7 40.,) b 

used by the respondents included gloves (87.4%),
noselaoce mus s . ,o , oots (8 2¾) · ••goggles (3.9%). aprons/coats (14.6%), ,vhile J J 1%
claimed to use all the nfore1nentioncd · . 

. . 
protective equipment Pigurc 4.6 sher.,-, the use of

pro1ect1\'C cqu1p1ncnt according 10 job designat' . f h . ion. o I e 87.4% respondents 1h01 u11hsed
lntex gloves, S5. 8% were \\'t\Ste ne M o ncrotors. ore \V&ste generators (25. 7%) than \\/OSie
handlers ( 11 7%) utilised nose/face masks as ppr. Tnbl 4 19 h h ii f c. e . s o,vs I c requcncy o use;
79"/4 Md 33.7% respondents ohvays utilised nlovcs and nose/" ks · I h'I "' ,ace mns respcc11vc y, \V I c
on duty. Plntcs 4.5a and b sho,v improper use of PPE, while Plote 4.6 shows properly
dressed ,voste hnndlcrs. 

Among the 207 respondents, only 71 (34.3%) respondents ,vent for medical chcck
uplpcriodie medical cx.nnunotion. Of these, SI (24.6%) hove tertiary education, 8 (3.9%) 

nnd 12 (5.8%) hove secondary nnd primary cducntion respectively (Tobie 4.20). The 

frequencies of going for check-up arc as follows: every year (37%), every six months 

(19.2�o), every three n1onths (27.4%). whenever necessary (16.4%). A majority of the 

respondents, 136 (65.7%) do not go for medical check-up, and vorious reasons ,vcre given 

for 1h1s. fhcsc include: I do not 1hi1tk it is necessary, since I lllTI nol sick (17 .9%), it is o 

\\ilStC of time and money (6.&%), I cannot nfford it (I 5.0%), my employers did not mnke 

prov1s1ons for i t  (22.7%), al,vays busy (3.4%). 

�lojority of the respondents, t 71 (82.6%) stated that no immunisation \W.S mode

compulsory for them; \Vhereas 36 (17.4%) rcponed that immunisation wns compulsory

Only 35 (16. 9%) �spondents stated th111 they hove been immunised for vorious d1sc11Scs. Of

these number, only 4 (11.4%) ,,-ere ,vnstc handlers. T,vcnty six (74.3%) and 4 (11.4%)

.... d · · d "o lie::p•titis and cholera respectively. Respondents immunised
, ...... pon ents ,vere 11nmun1sc " r " 

ag• · 1 'd ,, d t I us were 7 (20 0%) ond IO (28.6%) respectively; other
ulnst typ 101 ,ever an c nn 

· · · 1 r. 7 (20 0"/4) nnd 1ubcrculosis 6 (17 I%). Figure 4 7 SbO\\'S1mmun1.sa11ons ,vere ye 10,v ,ever 

d · d go Inst according to job designotion
tSCasC$ respondents hove been immunise 0 
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1blc 4.19: Frequency or Ilse of personal proleclivc equipment
• 

p,etrcti\•c Frequency or Use••

Equipn1cnl 

,\hvnys Sometimes \Vhrncvrr II l.t 

rrovlllell 

Olo�es 162 (79%) 9 (4.4°/,) 8 {3.9%) 

t,loscJFacc: masks 69 {33.7%) I (0.5%) 7 (3.4%) 

Doot> 14 (6.8%) I (0.5%) 2 (1.0%) 

Goggles 0(0¾) 7 (3.4%) I (0.5%) 

Apron'IIC0111s 25 (12.2%) 2 (1.0%) 3 (1.5%) 

All of the nbovc 16(7.8%) 0(0%) 7 (3.4%) 

"muh1ph: response ollo,vcd 

• 
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Plate 4.Sa: Collcclion of sarcty boxes wilhoul adcqualc personal protective equipment 
(\\laslc handlers arc ,vilhout hell\')' duty glo,

1

cs, sarety boots. A si1u:11ion 
Iba! promotes sb11rp injury and inrccrlon) 

. 1 waste" ilhout the ule or personal protrt"th cPlate 4.Sb: Collection or hosp11nl i:cncro 

equipment by ,,·nstc hand1ers

78 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Pl11c 4.Sa: Collection of safely boxes ,vilhout adcqu111c personal pro1ee1ivc cquipmcnl 
(\V11stc handlers 11rc \\'ilhout hca,')' duty gto,•cs, safety boors. A situation 
tb11t promolcs sb11rp injury 110d lofcelion) 

. 1 IC wllhour the use of personal prolccti\ c PIQlc �.Sb: Collcclion of hosp11al gcncna was 

cc1uipmcnl by woste luiotllcrs
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-

·£
J

Plate 4.6: A ivastc coUector with 11II the required pcnonnl protccth•e equipment
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e .a.20: Dislriburion or respondents ac:c:ordlng to hospital allendnnc:c ror
n1cdic:nl c:hcc:k- up 

• Educn1iu11 lc,•cl 

Prininry 

secondnry 

fer1i11ry 

Do you go ror mcdic111 check-up
Yes 

12(5 8%) 

8(3.9%) 

51(24.6%) 

71(34.3%) 

80 

No 

13(6.3%) 

29(14.0%) 

94(45.4%) 

136(6S.7%) 

·
' . 

, ' (: a 
o ;IP,�t,.'1\ ;' I f,-J ',. I I
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15 
41.7 

30 

5 

llep1111is B 

• Wute handlers

• \Yutc generscors

13 3 

Cl1ole111 Typhoid fever Yellow fever Tuberculosis TcWIUS 

ObcllSCS 1mmun!Jcd og�inst

rigur, 4. 7: I rumunisnlion or Rc.spontlcnls nccordlng to job dcsignntion
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of the respondents with primary 11nd secondary education had b · · cd � 
·1 s cholcrn yello,v fevc nl 

ccn 1mmun1s ,or 
1 • ' r; 0 Y one respond · 

. . . 
cnt with SCcondnry education hod been

U1Attd oga111st tuberculosis, ,vhile two r d . . 
. . espon cnts with pnmary education had coch

1mmun1sed against typhoid fever ond t t 74 . 
e llllus. .3% of respondents with tertiary

11011 hnd received voccinntions for hepatitis 8 (22 90/ , . ,o) 11nd 7 (20.0%) had been

uniscd for tclnnus and yellow fever respectively Tnbl ,. 21 1 . · c "· s 1ows immun1s:11ion bnsed
cduct1t1011ol level. Educo11onal lc-.el of respondents hnd . 'fi fli n s1gn1 1cID1t c eel on 

illllllunisntion (P< 0.005).

U. Outco111c of On•slte Obser,•nlions

Partial scgrcgollon of ,vnstc ,vns observed 111 oil lhc hospilols, 67.2% of the ,vaste bins 
cxammcd had both infectious nnd domcs11c "11Slc mixed together (Tnblc 4.22) In each 
-.'I.Id, 11i\Sle 1vns supposed to be sepnratcd into four components; block bog (domesllc 
wsstc), n:d bag (pathologicnl ,vn.ste), ycllo,v bag (infectious 1vnste) nnd safety box (shurps), 

but \he rule of three 1wste bins 1Y11s observed not to be obeyed a.II the time (Plate 4.7o & b}, 

10mc of the ,,•nrds had only n do1nestic 1Ynste bin nnd safety box. There 1111S also shortage of 

rcdl)cllow 1111s!c bags, son1c11mes block bogs wen: used in pince of these bogs, without ony

sp:ci31 lobcl or infonnntion; red nnd yello,v bags were intcrchnngcobly used for ihfectious

l\'UIC (Plme 4.80). 

Slfcty boxes ,vcrc lcnk ond puncture proof. but they ,verc overfilled most times (Plate 4.8b

&b); in most ,vurds, only one snfet)' box 11'0S ovoilnble and 1t ,vas placed ot the nurses·

siauon or close 10 the cntrunce. The rule of scgrega11on "115 not adhered to strictly,

ttpcci31Jy segregation of shnrps; of the 193 personnel observed 130 (67 4%), were observed

,A . • • • clud'1ng sharps· amon11 these ,,-ere 72 
"' mix 1nfec1tous ,voste 1Y1lh domesuc iY3Ste, •0 • ., 

(37.3%) nurses, 48 (i4.9%) doctors nnd 10 (5.2%) loborotory personnel. \VBSte bags 1\-ere 

dun, trnft. d es·istant· yet sharps such ns scalpel blades, lo.nccts, ro7.ors,
-� .. pan:nt on not puncture r , 

ttolcn 1nJcc11on vinls etc ,vcrc dropped into these bags

82 
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of lhe respondents with prima,y nnd second ary education had been Immunised for
'tis, cholern, yellow fever. only one respo d . h . . n ent wit secondary cducntion hod been

tcd ago1nst tuberculosis, while l\\'o respo d . . n ents with pnmary education hod each 
unmunised against typhoid fever and tct 74 30 

. 
anus. • 1/o of respondents Y.�lh 1cniory

t,on hod received vaccinations for he"-•tilis 8 (22 90/),,.. , ,o and 7 (20.0%) had been

uniscJ for tcionus ond yellow fever respectively Tobi A 21 1 1 , , · e ., . s 10\\'S mrnun,sauon bnsed
cduco11onnl level. Educa11on11l te,cl of respondents had n significant effect on 
unis:ltion (P< 0.005). 

4,5. Oukon1c of On-site Obsen•nlions 

Partia l �c!lrcgotion of ,voste ,vos observed in all the hospi111ls, 67.2% of the ,vaste bins 
examined hnd both infectious nnd domestic \\'OSie mixed together (Tobie 4.22). In each 
ward, ,,ost e \Yt\S supposed to be scpnrntcd into four componcnis, block bog (domes11c 
wsste), red bag (pathotogicnl ,vnste), ycllo,Y bog (infccllou., \\11Ste) nnd safety box (shurps), 
but the rule of three ,voste bins ,vus obser\'ed not (o be obeyed nil the time (Plate 4. 7o & b); 
10mc of the ,vords hod only o do,nestic ,vnste bin and safety box. There \\'IIS nlso shonage of 
mli)cllo,v ,.,.-astc bogs, somehmes blnck bog.s w,:rc u.scd in pince of these bogs, without any 
sp«ial lobcl or infonnution; red and yello,v bags were intcn:hnngeobly used for ihfectious 
11u1e (Plate 4.80). 

S-tfcty boxes \\'Cl'C tenk and puncture proof, but they ,verc overfilled most times (Plate 4.8b

&b); in most ,vnrds, only one snfety box \\'IIS ovo.ilnblc and it '"ns placed 01 the nurses·

Slauon or close to  the entrance. The nile of segregation ,v11S not odhcrcd to strictly,

es,.....t•fl · f h f thc 193 perso nnel observed 130 (67 4%), ,vcre observed
., ... " y scgregn11on o s nrps; o 

,a . . · tudL. nn sharps· o.rnong these were 7 2"' mix tnfechous ,vaste ,vith domes11c ,YOStc, inc ., 

07J•/4) num:s, 48 (24.9%) doctors and 10 (5.2o/•) laboratory personnel. \Vaste bags ,,-ere

lhtn, t · 1 1. yet sharps such ns scalpel blodcs, loncc:ts. rnzors,
mnspnn:nt and n ot puncture rests on 

bokcn tnJc:cuon vinls etc \YCl'C dropped 11110 these bogs

• 
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Table 4.21: lm111unis11lio11 nccordiog lo ctluciuioonl level

lmmunbation Educational lc,•c1•• P-voluc

T)pC l'rima11• SccontlAr)' Tertiary 

Hepatitis 0(0%) 0(0%) 26(74.3%) 

Chokro 0(0%) 0(0%) 4(11.4%) 

1') phoid fever 1(2.9%) O(Oo/'o) 6(17.1%) 0.000 

y cllow fever 0(0%) 0(0%) 7(20.0%) 

Tuberculosis 0(0%) 1(2.9%) 5(14.3%) 

Tetanus 1(2 9%) 1(2 90/4) 8(22.9%) 

"muh1ple responses ollov,cd 
• 

• 
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blr -1.22: On site Observation of \Vascc Scgregalion

astr scgrcg:alion G.11. G.II.

italors prcscnl 

k \\-OSIC bags, 

(low \hlstc bags. red 

tc bags nnd sofety 

Black woste bogs, red 

a, yellow ,,11stc bags 

and )Jlcty box 

Bl3ck ,vostc bags and 

safe!)' box 

\\'ASIC bin l)'l)C 

O>low-coded ,vith 

cover 

Colour-coded 1vithout 

ro1cr 

�o colour coding, no 

tO\Cr 

So colour coding, but 

CC1·Ctt<1 

0.11 •Ocneml Hospital 

Kc): 

1 • '4 Present = +
4 -6 Present '"' ++
:> 6 Present .. ++

Surulcr, I solo 
+ 

+ 

+++ 

++ +++ 

++ + 

+ 

·H- ++ 

t+ + 

841 

G.U. 

lkorotlu 

+++ 

+ 

+ 

++ 

G.11. 

Akodo 

+ 

+++ 

+ 

+ 

+++ 

+ 
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J
•

rtatc -t7o: Containers used for "'astc collection acconllng 10 colour coding (the ideal 
situotioo).Thc ,vhcclcd bin is for temporary storage of infectious ,vaslc 
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Plate 4.7b: Conluincrs usecJ for "astc collccrion :is observed in the hospitals
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-

-

Plait 4.811: Improper use of colour coded wll.Slc b11gs (
f
besci bins arc "'ilhout cover and

not correclly colour coded. 

• 
• · 

� 

I j lcs \VIIO guidelines rc<1ulrcs 1h111

Plait -I.Sb: Overfilled s11re1y boxes (fo prevent n ur ' 

safety boxc5 should be¼ OIied)
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1be 1cn1pol'UY waste storage site, it ,vns difficult 1 
• 

0 ascertain contents of \\'llSle bngs
lllld date of collcc11on, because no \\"BSI ba . 

c g was labelled (Plate 4. 9). Most tunes,
ing on the ,vnrd, the distance bct\,ccn wost . . e generation point and central collccuon

1 was bct,vccn fi fiy ond five hundred meters 1 • ye on-sue trnnsportotion of \\11Slc ,,'lls
by pulling the ,vaMe bngs/snfery boxes by hand (pint 4 10 d cs • a an 4. I Ob). Although
ho�pitols hod \vhcelcd trolleys, they \\"ere not util'iscd f th · r. most o e lime ,or waste 

-m.:nt II ,vos ulso observed thnt \',/heeled bins \Vere used r.0r tc I f r· - 11 mporory s orngc o \vastc 
.,t so was never moved 111 nil

Most of the \\-OSIC bins (87 2o/o) in the \\-Ords ,vcrc not colour coded nnd ,vc:re uncovered '
� tl!C) were hoed ,,•ith \VOSte bogs. 11 ,vos observed thot ,YllSte bins \\-Crc reused, most of 
lbe time w11hout being ,vnshed; ,vnste bins wen: ,voshcd once in week. There ,vns no 
outlinnl procedure for ,vnste bins dceontn1ninn11on; waste bins were ,vnshcd mostly ,vitll 
1'11Cr containing dis1nfec1ont using broom, sonp \VllS rarely used for cleaning bins in all the 
111ncycd hospitals. 111ere ,vn.s no prc-trcn1ment of ,vos1e 01 source II ,vas also observed 1h01 
11 all the hospitals, there ,vns no laid down procedure for hnndling ond cleaning of 
infccuous ,vns1c spills; record of spills ,vns olso not kept 01 oll There ,vas no proper record 
of\\ilStc generation rote iu 11II the hospitols, oll they hod \\'OS LA \\/1'1A bill ,vhich contained 
tk qUJnlity of \Vnste cortt:d n,vny ,vcc:kly. None: of these hosp11als, had n \vrillcn \Vl\Ste 
management policy, but they hod LA \Vl\1A hnnd book on proper segregation ond �nndling 
oi hospitnJ \VOSIC

n-� pnmary \VOStc storage facility for infectious ,vastc ,,-ere mostly plostic: bins, 72.5% of

"bich were not colour-coded (Plate 4.11), it \\'IIS observed !hot not nll the plnstic bins hod

covers In oil the hosp11nls, domestic \\'llStc ,V11S stored sepnrntc:ly, except for Akodo G.11,

"here all \\lllSte ,vcrc duniped together, ond dump site \VOS very close 10 the female \\'Ord. 

'lo . · 
0 flowing \Ylth 1nfcc11ous \\'85te. � 51 of the lime (76.6%}, bins at collec11on points \VCre ov r 

°'11y Gcncml I lospital lkorodu hod o building, ,v,th unlocked door for temporary s1oro�e of

-·- - posed 10 sunlight In nll the hosp1111ls, 
-._., othtr hosp11nls stored their ,wste 1 n  the open, ex 

� � di posru \V!ISIC \VOS kept for more thtm
COntcnt of the \YBSte bins ,vere moist/wet bc,orc s , 

bri d h r nsccts " ·ere observed ot the
Y eight hour, belorc disposal. Stench flies on ot c 1 

�ry \\'IUtc storage site 
• 
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Pl11c -t9: Properly bagged waste relldy 10 be carted awlly for duposnl

(Nooe of these b:igs have IJlbcls)
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• 

c ransportahon of infectious ,,'llSte r1a1,-ttOu: Improper n1c1hod of on-sit t 
. . 

Plate 4.IOb: The use of poticolS' srrctchcr for onsite tninsportnlion of snfct) bosrs.

(The arrnngcmcot of the boxes could pron1otc accident)
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. --

Platc�.llo:lnfcctious wnsre bins exposed to l1orsh h-Wtllt er conditions

Platc4 tlb· U 
fl , . 

· • nprotccted " 'OSie bins used for tcmponir)' stonige o n,ecuous 11ostc 

<11n�te bins ore not colour coded; the blnck ,,ostc bag contnin infectious "1stc)
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,vas no infectious waste tratm Ii .. ent ac1hty in 1111 the fi . 
of domestic waste mixed .lh . . 

our hospitals studtcd. Open 
WJ 1nfcct 1ous waste (m11.inl used . 

1.-1 bloo<l-staincd cotton wool) . 
Y needles ond synngcs,

- WllS observed 1n !sol G H0 • : open bummg -and open 
dul11ping of \\'8Ste ,vns also observed in Akodo O . . 

. • . 
• 11 which 1s locotcd ih a rurol area 

Untrt.1tcd tnlccuous ,vnstc ,vas collected once O we kb • . 
• 

C Y LA \VMA from hosp1tuls loC1Jtcd in 
mt,.in areas for d1sposol at on unprotected non s • 1 · onunry andlill. Defore the completion of
dlis study, LA \VMA had acquired a hydroclnve for treatment of medico! ,vnste, before
disposal It ,vns observed thot LA \VMA \Yl\S not regular • th 1 1 · 10 c rurn 1osp1tals; only sharps
11trc collected, while, other ,voste ,vere eicher collect--' os reg I l I b 1eu u or mun1c po ,vaste or urnt
•-hen overtlo,ving 

I..Jtcx glo\'es ,vns the most commonly used personal protective equipment omong oil 
c&1cgorics ofhcnhh ,vorkers (87.'1%). MoJority of the nurses (91.2%) wore their aprons, but 
only• few doctors ,verc seen ,,•ith their clinic coots, clinic coats ,vcrc not used ot nights 1111d 
•"kcnds Inc use of nose/mouth masks ,vas rare among all categories of ,vorkcrs (5.2%), 

t1ccp1 for pcr.;onnel ,vithin the theatre, ond \\'llste handlers who de.ill ,vith \\'ilStC thot 

produced stench. All  the lnborotory staff wore protective clothing, but nose/mouth mllSk and 

goggles ,vcre rorcly used, even when it was required. Majority of the waste hnndlcrs 

(8S.6Yo) used the ,vrong gloves, lntcx gloves was used instc:id of hcnvy duty gloves for

�1.llc handling; rnost o f  them (67.5%) ,vorc open sandals, \Vhile conveying \\'l!Sle.

t6. l'h) �1co-chc111ic:il Chnr:tctcristics of I lospirnl Solid \\lnstc

the total quontuy of solid \v:iste generated dnily in the surveyed hospitals \YllS 336.8 kg; the

�Illy of general waste produced \VOS 242.6 kg (72.1%), while infectious \VOSte ,vos 93.9

1, (27 9'1o), 3.3% (3.5 kg) of infectious \VBStc \\'CC'C sborps. The quantity of ,vostc

Ctne-tcd h d 1..� 58, kg and 140 4 kg The m�n \\'l!Sle generated per day
,u eac 11y ,vas ""t,vecn ·-

th 10104 kg and the es11motcd ,vastc 
its 84 2 * 39.4 kg, thus \\'OSie gcncrntcd per mon ,,-as 

-- .1• bl 4 22 shows the 10101 solid ,,-aste gcncmu:d
"""'10JCd ptr ycor ,vould be 121.25 tons II c · . 
�l - 1 BS 58 2 kg ond 82.7 kB rcspect1vcly. "'htle

'/ tn Surulerc nnd !solo general hosp1to 5 

140 d d Akodo general hospitals
� kg ond 55 2 kg ,vns gcncrnted in lkoro u an 
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tble 4.23: Quantity of \V11ste Genera red Per Day

Gtutnil Gencrul lnrcelious To111l(kg/d11y) 
Uospir:il \Vnslc(l(g/day) \Vastc(J(g/day) 

42.9 
IS.3 S8.2 

bolo 59.8 22 9 82 7 
llorodu 97 7 42.7 140.4 

Akodo 42,2 13.0 55.2 

Toral 242.G 93.9 336.S

�lean 60.7 :t 26.0 23.S :t: 13.S 84.2 :l: 39.4 

• 
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quanllty of waste gene.tiled daily in lhc . .  
I 8k and 54 Bk S • 

wards/cluucs as shO\\'n in table 4.23 Willoccn g • g. urgical wartfs (33.9 kg}, llllltemity'labour ,,1lt'd (54 8kg),_.isa.tt1c ":ird (35.2 kg) and OJ)Cr.llJon lheauc (42J le ) .• g produced large QWIIIUIIC-9 of \\'QStC.� chruc (6.3 kg}, eye clin1c (1.8 kg) family planru 1. . ( • ng c uue 3.2 kg) and HIV cbnie� 4 �g) produced sm11J I quanlity of \YaSll:3 daiJy The small . y · est quantity of ,vas1c ,vnsMIV'l'lltd 1n the eye clinic ( 1.8 kg) ,vhilc the high-t · 
d th 

...--- • .., QU3l!Uty \\115 gcnanle 1n e 1111rou1yn11bour ,vard (54.B kg). The 'YllStc generation n11e per bed per day ,vas bct\\,:cn 0.2JD) 1.2 kg/bed/day ,vilh an avemgc of 1.0 :t 0.1 kg/bed/day. The overngc genmtion rote for
p,er:sl ,vnstc nnd infectious Wll5tc: ,vas 0. 1 ± 0.1 kg/bed/doy, and 0.3 ± O. I kg/bcd/d11y,es�1iu:ly There ,vere a 101al o f  320 beds in the surveyed hospi1oJs, and the bed/ day
occuJXlllC} role ,vns bet,vcen 85% and 100% Tobie 4.24 shows \\'l1Sle gcnerotion rote per
bed per day 1n the surveyed hospi1ols; 0.9 kg and 1.2 kg of waste ,vos generated per bed per
da} in Akodo nnd lkorodu general bospilllls rcspcclivcly, \\1hilc Surulerc nnd !solo general
llospitob, cnch generated 1.0 kg of wnstc \\'llS per bed per day 

The mean d:11ly generation of paper, plnsttc, me1oJ in the surveyed hospiUlls w,rc e.s follo,vs. 
34.0 :t 9.3, I 5 5 :t 6.9, 2. 7 ::t: 1.3 rcspcc1ively; while the mcon daily generation rate of glass, 

wuon and food ,vnsic/orgnnics "'as 1.6 ± 0.5, 8.8 * 3.4, 20.6 ± 7.5 respectively. Poper 
(40 8Y,) nnd tbod ,voste/orgnnics (24 7%) cons1i1u1ed 1hc highest proponion of ,vnste

90,) h ' figure 4 8 The gcncrntion rote of grncrated, und 11lnss ,vas lhc !cost ( I. ,o as s own 1n 1 · · 
· s nnilicnnlly dilTcn:nt ncross thePJpcr, pl,1s1ic, 11l11Ss, couon and food ,vustc/orgnn1cs ,vns 1<> 

• ·r.cnnl dilTcrcnc:cs in the generation offu111 l1ospi1nls (p<0.05); ho,vevcr, there \VllS no signt 1 

. T bl 4 25 shows the chnroercristics nnd 1tre1�1s ornong 1he surveyed hosp11ols. 0 e · 

• 1 th h"ghcsl qunn1i1y of p3pcr(47.2 kg) wos!i.i.tnl1fka1ion of ,vnstc 1n the surveyed hospllo s; e 1 

erntcd in Surulcrc. Gloss wns the leos1 i:tn�mted 1n lkorodu, ,vh1lc 1hc lo,vcsl ,vn.s gen 

• . f 2_8 k • The nioisturc content of the ,vns1ettnen11c<1 w11h 1he highest ,vcckly genernuon ° g ' 
d encrol hospitals "·ere 38.4%, 37.3%,ltntr�1cd in Sunilcre, lsolo, lkorodu, 0nd Ako O g 

r:ollo,vs· 6 7 for f I \\"D.SIC s11111plcs wore as " . . 171¼ nnd 40.3% respec1ively The pH O 1 ,e
. 

r lk du G H ,vns 6.S ond 1 G II . ,vh1lc that o oro · lrn!lnJ hospitol (G.I I.) Surulert. 6.3 for !so O • ·• 

1 PII of 6.9 ,vos recorded for Akodo OI I.
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,wt 4J4: \\1ostc Produced in Che Dirrcrcot \\'ards/Clioics in the Survc)td llospi1a1J
\V11rd/unit Gcotral ll01pit11ls(kg/d1y) To1al 

(kg/dny) 
Surulcrc lsolo lkorodu ,\kodo 

C.uu.th)·lou1-pa1icn1 5.3 5.0 8.4 3 9  22.6 

Surg1Clll 5.7 9.1 13.S 5.6 33.9 

�kdicnl 3.4 6.3 10.4 4 2 24.3 

L3borotory 6.7 6.8 11.3 4.8 29.6 

�fotemny/lobour 7.8 11.S 2).4 12.1 54.8 

Opcrn110n 8.4 9.3 17 5 7.1 42.J

thc:ltrc/surgicnl 

Pacdia1ncs 4.4 11 7 IS.I 4.2 35.4 

Dcnlnl 2.8 1.2 2.3 6.3 

Adm1nistrotivc block 1.8 I 6 2.1 I.I 6.6 

Pharmacy 4.2 4.4 SJ 3.6 20.S

1.0 • 1.80.8 Eye -

Family planning 07 0.6 I 3 0.6 3.2

Heart-llenrt centre 07 0.8 2.9 1.0 5.4

(I IIV clinlc) 
7.3 - 12.6

S.3 �lortunry 
4.3 I.S 9.7

I 9 2.0 Antc-m1tnl/Post-

n:itol 
11.3 5.S 27.S

44 6.3 

55.2 336.SKitchen 
140.4 

SR.2 
82.7 I otnl 
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4.zs: Quuntity or w11stc gcacntcd per bed per dar

Gtncrul No. or bctl, General wa,1c lnfttlious To11ll 

11ospi1nl (kg/bcd/tl:iy) WIUlr (kg/brd/dny) 

(kg/bed/day) 

SUIUI� 60 0.7 0.3 1.0 

tsc,lo 80 0.7 03 1.0 

11.orodu 120 0.8 0.4 1.2 

Akodo 60 0.7 0.2 0.9 

Tola I 320 2.9 1.2 4.1 

\Iran 0.7:t:O.I 0.4 ::I: 0. I 1.0 :t: 0.1 
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,1,25: Quantity of was le geaeratrd per bed per day

GcotrJI No. or beds General w1,1e lofrrliouJ To111I 
Jlospilnl (kg/bed/day) ll llSIC (kg/bed/day) 

(kg/bcdld11y) 

surutere 60 0.7 OJ 1.0 

!solo 80 0.7 0.3 1.0 

Jh11odu 120 0.8 0.4 1.2 

AkoJo 60 0.7 0.2 0.9 

Tol�I 320 2.9 1.2 4.1 

MNR 0.7 ± 0.1 0.4± 0.1 1.0 ± 0.1 

• 
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Table -4.26: Ch:an11:1crisa1ion and Quanllfit:alio r U no ospi111 l\llSlt
:\lt110 \\'righr (kg) :!:S.D 

\\':»IC C.11. c.u. G.11. GJI. 

r,rr Surulcrc fsolo lkorodu Akodo 

Papcrlcorton 26 I :f: I 5 33.2 :t- 3.2 47.2±2.6 29 4 :t- 1.3 

pJ.i.,IIC I 0.0 ± 0.5 14 4 ± 0.8 25.6 ± 2.4 12.1 ± 1.5 

Met� 1.2 ± 0 8 2.6 ± 1.3 5.3 :t- 1.4 18 :i: 0.4 

Glass 0.9 ± O.J 1.3 ± 0.7 2.8 ±:0.8 1.2 ± O.S

Cotton 5.3 ± 1.7 9.3 ± 2.6 13.3 = 4.3 7.4 ± 1.2 

Foodlorgnntc 15.1±27 20.4±26 31212.5 15.7±07 

waste 

• 

G�ncml Hospi1al 

97 

P-value

0.005 

0.021 

0.057 

0.036 

0.014 

0,012 
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40.9% 

Figure 4.8: Chnrnc1cris1ics of ,veekJy n•11stc componcnu (•/4) 

• 
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IIIICtl™ analysis revealed that c:arbon ,L� was "� dominant el . 
J %. 47.9 ��. 50.6 % and 49 3 ¾ fi 

cmcnt; \'alues rccon:led "ere 
. • or Swulere bolo lk rod 

_,ccu,cl). 111c values for nitrogen contc 
' • 0 u and Akodo GM

nt were I.S 3/, for Swulere G H 
I 7 �� c::ich for lkorodu and Akod 

· , 1.6 '" for !solo
o G.H Le� com .. . 

· pos,uon 1n the ollll!yscd waste ,v:is

J!.2 m�lkg, I I 7 mg/kg 1n Sunllerc nnd 15olo G H � · especuvely; I 2.5mgfkg \\'aS rttordcd for
aoioc1u 0.1 I. ,..,luJe lllnt of Akodo G.11 " .115 12 6 g/lc · m g. N,clcel \\'US lllso present 1n !he
111,11)lCd ,,.utc, the values \\ere 18.9 mg/leg for Sund G H ere · , 22.3 mgfkg for lsolo G. H,
?J� mwl<g for llcorodu G.H and 25.6 mg/kg for Alcodo G.H. Table 4.26 show the clemen1ol
composi1ion of the analysed \YDSIC.

t7 �licrolliology or solid infectious ,vastc 

lbe b3ctcrin isol111ed ,vith their frequency of isoln1ion from infectious ,vaste \\'Cl"C: 
Kltbstdla pne11n1onlae (35.9%), Stapl,y/ococcus aurcus (29.7%), Escherichia coll ( 12.5%), 

Str,p1ococc11s pyogenes (12.5%), Prorcus mfrabills (14.lt',), Staphylococcus albus (10.9%) 

J.1CI Pse11don1onas aer11ginosa (9.4%). Table 4.27 shows the frequency of b3ctcrin isolation

ui the surveyed hosp1tols; Staphy/ococc11s a/bus ond Pseudomonas ncn,glnosn hnd tJ1e leosl

fitqucncy of isolotion across the four hospitals Proteus 1nlrab1/is wns not 1soln1ed in

('!lent! hospi1ol, Akodo, ,vhilt! Stophylococcus albw \\'85 not 1soln1ed 1n general hospllal,

l!olo Tobie 4.28 sho,vs 1he mean boctcno.1 counis in the infectious ,vnsle of surveyed

hospitnls ; the n1cnn boctcriol load in the infectious \\'aSIC samples ronged bet\\cen 1.21 "

IO'·cru /100 g and 5.01 x 
IOll cfu /100 g Statistical nnnlys1s revealed that 1hcre ,vns no

11�ilican1 diOcrence in the mean m1crob1nl counts ncross the four hospitals (p>(l.05).

Th 1011 (1 / g and 2 81 x 1011 cfu /100 g ,vcrc
c lowest geometric mean counts of 1.83 11 c u 

� 
'O ents n:spcctivcly; ,vbile the highest

ier1cd 111 P1·01e11s 111/rabilis ond S1rep1ococc11s P> g 

C I 0 12 � /I 00 ., "'ere recoroed for S1aphylococc11s
ount of I 70 x 1011 cfu /100 g nnd 2.0 >< cu 0 

llllrtus nnd Klebsiella pne11mon/oe (Tobie 4 29)

• 
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1111Cf114l analysis revealed that c-arbou was the . dominant el 
47.9 o/e, SO 6 o/o and 49 3 V. fi 

tmeni; ,'&luc:s recorded ,,-ere 
. • or Surulcrc !solo lk rod 

ICIPCcuvel). The values for nilrogcn conte 
' • 0 u and Alcodo G ti

nt "'itrc 1.5 % for Surul G 
I 7 % e.ich for lkorodu nnd Akod 

ett .H, 1.6 % for lsolo 
o G.H Lead co .. 

. 
· mpos11.1on 1n the lllllllyscd ,w.sie \\':IS

t21 mg.Ilg. 11 7 mg/kg 1n Surulere nnd Isola G Ii · respecuvcly; 12.Smg/kg ,vas recorded for
al),odu O H • .,,·h1le thllt of J-\kodo G.H "11.S 12 6 n"' , · mw .. g, Nickel w11s nlso present 1n the 
-,l)sed .,,.lSlc; the values were 18.9 mg/leg for Surul G e� Ji, 22.3 mg/leg for !solo G.H,
7J J mp/kg for lkorodu G.H and 25.6 mg/leg for Alcodo G.H. Table 4.26 show the elemen1al
compos111on of l he  analysed ,vaste. 

t7 �licrobiology of solid infcctiouJ w:islc

Jht b3c1eria isolated ,vilb their frequency of isolation from infeclious ,vaste \\-ere: 
Klebsttlla pneu111onlae (35.9%), Stapli)'lococcus aure1JS (29.7%), E.schcrlchla coll (12 So/o),

SITlptococCIJS pyogenes (12.5%), Proteus n1irabllls (14.1%), S1apl1y{ococc11s olbus (10.9o/o}

a.id Pst11do111onas aeruglnosa (9.4%). Tobie 4.27 sho,�'S the frequency of bacteria isolotion

Ill the surveyed hospilols; Stap!,ylococc11s alb11s and Pstudomonas aen1gl11osn hnd the len.st

�ucncy of isolntion across the four hospitals. Pro1e1is mlrobills ,vns not ,solRtcd in

tentml hospital, Akodo, \Vhilc Sloph) /ococcv.s olbus was not 1solo1ed 1n general hospi1nl,

bolo Table •l.28 sho,vs the mean bnctcnal counts 1n the infeeuous waste of surveyed

ho$pitnls , the mcnn bnctcr inl fond in the infectious ,ws1c so.mplcs ruoged bct,.,.ccn 1.21 l<

l01'cru /100 8 ond  5.01 x IOu cfu 1100 g Stotisticnl annlysis revcnlcd thot there \\'llS no

1'&n11icant diOcrencc ,n the mcon m1crobinl counts across the four hospitnls (p>O.OS).

The I • f 1 83 x 1011 cfu / g nnd 2.81 x 1011 cfu /100 g ,..,ere
owest gcomctnc mean counts o 

L__ 0 enes respectively: while the hi&hcst
"Kr¥Cd 1n Proteus 111/rabilis ond Strep1ococc11s P> g 

I O il � /I 00 " were recorded for S1np/1yfococc11s
count of I 70 x 10 13 cfu /I 00 g nnd 2.0" c O " 

lllJlttu nnd Klebsiella pne11n1011iae (Table 4 .29).
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fible .i.27: Elcmcnlal Compo1ltlon of llospilil \Vasle

rar:unctcr General llospilal f\fcan :t: SD 

Corbon (%) Surulcrc 44.7 :t 3. 6 

I solo 47 9:t: 1.4 

lkorodu S0.6 :t O.S 

Akodo 49.3 ± 11 

Pho�phorus (%) Surulere 0.8 :t 0.2 

I.solo 1.2± 0.2 

lkorodu 12 ± 0.2 

Akodo 1.0 :t 0.3 

Nitrogen (%) Surulcrc I 5 :t: 0.7 

I solo 1.6± 0.1 
• 

lkorodu I 7 ± 0.1 

Akodo 1.7 :t: o.os 

Po1nssiun1 (%) Surulere 0.6 ± 0.01 

0.7 1. 0.02 I solo 

lkorodu 0.6 :t 0.02 

.,\kodo o.s :t: 0.05

Surulen: 12.2 :t 0.8
Lead (mg/kg) 

117±1.3
!solo

Jkorodu 
12,5 :t: I 7

Akodo 
12,6 * J.4

Surulcrc 1.3 :t 0.3

Cadmium (mg/kg) 1.4 ± 0 I
I solo 

1.5 ± o.s
lkorodu 

Akodo 
1.2 ± 0. 1

23.4 � 0.9
SunJlcrc 

Nickel(n1g/kg) 217:t:3.I
!solo

20 9± I 7
lkorodu

2o.4 * 2.s
Akodo
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able 4.28: Frequency distribution or isohllcd baclcri r . J . • rom ID cchous nnslc

Jlclcriu G. tr••. G.11. G. II. G. 11. Tolnl(¾) 
Al<odo(¾) Surulcrc(¾) lkorodu(•/o) lsolo(¾) 

4(6.3) 6(9.4) 8(12.S) S(7.8) 23 (35.9%) 

pnt11mu11lae 

Staphylococcus 7(10.9) 5(7.8) 4(6.3) 3(4.7) 19(29.7%) 

aMTtW 

E,chtrlclifa 2(3.1) 3(4.7) 2(3 I) I (1.6) 8(12.S%) 

to/1 

SJrtplOCOCCIIS 4(6.3) 20.1) l(J.6) I (1.6) 8(12.S¾) 

P)Ogtnts 

Proteus NG• I (1.6) S(7.8) 3(4.7) 9(14.1%) 

111rab/lls 

Staph)/ococc11s I ( 1.6) 4(6.3) 2(3.1) NG 7(10.9o/e) 

olbw 

l'lt11do111011as I ( 1.6) 3(4.7) I (1.6) I (1.6} 6(9.4%) 

auuginosa 

'NC= No gro\\1 lh 
• .. C.11. = Ccncrnl hospilnl 
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Tablt .,,28: Frequency dislribulion or isoh11ct1 bacleri r . r 1 • rom 1J1 tel ous "aslt

11c1cria G.H*'. G.ll. G.11. G. Jr. Tolnl(¾) 

Akodo(¾) Surulcrc('/o) lkorodu('/o) !solo(¾)

4(6.3) 6(9.4) 8(12.S) 5(7.8) 23 (35,9¾) 

pne11111u111ae 

Staphylococcus 7(10.9) 5(7 .8) 4(6.3) 3(4.7) 19(29 7%) 

DM(tW 

£schtrlchit1 2(3.1) 3(4.7) 2(3 I) I (1.6) 8(12.5%) 

rot, 

SlftplOCOCCUS 4(6.3) 2(3.1) I ( l.6} 1(1.6) 8(12.5%) 

P)Cg'(lltS 

Proteus NG• I (1.6) 5(7.8) 3(4.7) 9(14. 1%) 

,urobills 

S,aph}/OCOCCIIS I (1.6} 4(6.3) 2(3.1) NG 7(10.9¾) 

a/bus 

Psemlomonas I ( 1.6) 3(4.7) I (1.6) 1(1.6) 6(9.11%) 

.itruginoso 

"NC= No gro,vth 
• 

.. C.11. = Ccncrnl hospilnl 
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fable 4.28: Frequency distribulion or isolalcd baclcri r lni 11 a rom cc ous wnsfc 

9ac1crln G. H**. G. ll. G. II. G. II. To1nl(%) 

Al<odo(¾) Surulcrc(%) lkorodu(•fo) lsolo(%) 

4(6.3) 6(9.4) 8(12.5) 5(7.8) 23 (35.9%) 

pnr11111u111oe 

s10phylucoccus 7( I 0.9) 5(7.8) 4(6.3) J(4.7) 19(29 7%) 

qiql'W 

E.td1trichit1 2(3.1) 3(4.7) 2(3 I) I (I 6) 8(12.5%) 

ro/1 

Slrtptococcus 4(6.3) 2(3.1) I (1.6) 1(1.6) 8(12.5¾) 

P)Ogtnts 

Proteus NG• I (1.6) 5(7.8) 3(4.7) 9(14.1¾) 

,11,abl//s 

Sraph>lococcrrs 1(16) 4(6.3) 2(3.1) NO 7(10.9%) 

albw 

Pst11cla111011as I (t.6) 3(4.7) I (1.6) I (1.6) 6(9.1\¾) 

atruginosa 

1NC = No gr0\1-'lh 
• 

.. C.11. = Ccncrnl hospilnl 
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fable 4.29: ·r1ic mcnn baclcrial counls in lbr inrrcr aous w1s1c or sun•eyell hospilnls
IIOISICS 

!\Jean microbinl counls (cfu/lOOg)

-KitbJ/t/10 

?'tulllOlliOC 

[srhtnchia coli 

SJrtJ�OCOCCIIS 

,,�,nts 

Su,pn} {OCOCCIIJ

Qlll\!111 

Prouu.s 

«,rablflJ 

Slaph)�OCOCCIIJ 

db,a 

l'ttudomo11ru 

lltf1181nOSQ 

c.11 ••.

,\kocJo 

2.11s x 1010

1.21 l< I 010

1 J7x 1011

5.01 X IOI) 

N.G"

3.20x I 011

].20 X 1010

·�G = 'o gro,vih

uc11 = Ccncrnl hospilnl

G.11.

Surulerc 

7,89 X 1011

2.31 X 1011

4 .72>< 1011

2.10 x 10 1>

2.12 X 1011

I .99 x 1011

1.0Sl< I 011

G.11.

lkorodu 

146 x IOI) 

9.S2x 1011

6.47 X JQIO 

1.23 x I Ou

1.13" 1011 

1.06 x 1013

4.20 >< I 011

102 

p.vnlue

G.11.

bolo 

2.24 x I 012 0488 

9.39 " 1011
0.688 

6.2s x , 011 0.765 

3.41 "1012 0.520 

I.SOX IOU 0.828

N.O 0.3S5 

2.30 x I 010 0.916 
•
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Table ,IJU: Frequency or bncterinl lsohues nni.l tli•lr g•o t . � � n1e r1c: me11n count

1,elltei Frequency or occ:urrcnce Geometric mean count 

(cfu/lOOg) 

,:r,bsttlln pntumo11tae 23(35.9%) 2.00><10 ±698xl0 

Slofh>1ocu«1U a11r11 us 19(29.7%) 1.70 XIOU:i:2,14 X 101

£,schcr1ch111 coll 8(12.5%) S.59 " I 011 ± 2.56 x I 01

51rtp1oc«c11s pyogrues 8(12.5%) 2.81 >< 1011 
:1: I.BS x 10 1

frv1t11s mirobi/15 9(.14.1°/4) 1.83 x 1011±2.08x 101

SIJpltJ{OCOCCIU alb11s 7(10.9%) 1.2s x 10 12 ± 4.29 x 101

f11111lomon1u 11�r11g/11osa 6(9.4%) 3.91 " 1011±2.23 X 10 1

• 
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CIL\PTER FIVE

01scussroN

Socio-Dc111ogn1phic Ch11rAclcrisliu

More fcmnles th0n ,nnlcs participated in this s1udy; thls is similar to the study of Shofec tr al

(1010) 1n ,vhich mo re fcmoles than moles port1cipa1ed M�ion·ty of ti · · 
• .. , 1e pnr11c1pon1s ,vcrc

'{c,rubl, this is expcc1ed, because the sludy orca is locn1ed in the sou1h-,vcstcm region or

'-;1.;cri�. \\here the Yon1bas 11rc prcdon1inont.

Th: population of woste handlers in this study was less than that of ,vostc generators; Aklcr

and Tranklcr (2003) in Danglndcsh olso used more ,vas1e genera1ors in their study. MoJority 

oflhe s111dy participunts hod tcniory cduClllion; this compares ,vilh 1he report or Joseph nnd

AJ11hknshnnn (2004) in [>ondichc:rry, Indio io ,vhich 61.9% of the study pnrticiponts hod

lertl31)' education. The higher population of port1cipanlS ,v1th tertiary education could olso

be due to the fnct thol the delivery of health core services required skilful profess1on11ls on 11

..rgc scale.

Amoop. the respondents. the populat ion of the oge group 30- 39 \\lllS highest; this i s  not in

.yttmcnt ,vilh the  reports or Joseph ond Ajiihkrishnan (2004) in ,vhieh the >25 years age

· · · The mcnn oge of the respondents \\lllS 37.S

eroup was highest nn1ong the study pnrt1c1pnnts. 

)t�rs nnd the "'ork experience/service length ,vns I 0.8years.

S.l. Knowlctlgc nboul Infect ious \Vnstc l\lnnngcnient 

. ority of the �ndent s bod poor score,
Although, mean kno\vlcdge score ,vns high, n moJ 

Infectious \Vaste Monagement ,�'IIS poor.
thus this study revealed thnt Kno,vlcdgc obOUt f

crntors· this is contrnry to the reports o 

Y.'tnc h.lndlers hnd better kno\vledge thon w ·oste gco ' . fl7 . IT hod
. 'h h p:iramedtcru SUI salllllll)' StQ 

Saini ti al (2005) nnd Mnthur et nl (201 O) 111 
" ,

c 
. d b •ostc ncnerntors might be

d , score ob1nine Y \\ 0 
�rcr kno\vlcdge. The 10,v kno,vle gc 

f lh b omcdicol \\11.Ste manogt1ncnt
nl osptets o e i 

l!!nbutcd to upathy to\vords the opcmtton 
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-. 1111d the tubular vision of the prof, css1onals that is mai I r, 
ts of patienl care services. Work ex . 

n Y ocused on the curauve 
pcnence hlld a signifi 

,espond!!nts; these might be due 10 innd . . 
cant eCfcct on the k.noY.·lcdge 

equate supcrv1s1on nnd 

aoJ l\�ulations 
poor enforcement or n1les 

u,jorilY of the respondents suned that ,vaste sc . . 

. . , 
g;cgat,on 15 been pracuccd 1n the surveyed 

i.,sp1t:tls; tlus \\11S observed lo be true; ho,vcver · . . . 
. 

' minute quantities of infectious )V!ISle were
· ,m, ar Y, Longe and \Vil lioms (2006)mi.,cJ with general ,vtiste 111 ull the hospitals studied s· .1 1 

1'J)Orted tht1t three of the four hospitals surveyed in , Anos · d ....,,. pracuce ,vaste scgregauon. On 

lhctontrary, Dossey cl al (2006) in AbuJ·n and �1okuolu (2009) • 11 • d h 1n onn reportc t ot ,vastc 

scgcg;iuon ,vns not pmcticed in the hospitals suNcycd.

The infectious ,vaste generated in the surveyed hospitnls included used needle and synnge,

,OO<L·body lluid/blood bags. plns1er/gnu1c/soikd ,voWld dressing, blood -sto.lncd collon

wooVsw:ibs, tissue, used gloves/blood-stained gloves, fluid line/c11J111la, ploecnta/blood

�umed p.1d and extracted tooth. This is consistent with the report of Jim ti ol (2009) which

.:..ted that infectious waste cnn include used gauze/dressing, blood/intravenous lines,

glo1es, anatomical ,vnste, and body fluids from patients ,vith highly infectious d1seo.scs. 

Al each point where hozordous ,vastc, most likely infectious ,vaste, is gcncrntcd, lhcre

llaould be a minimuni of l\\'O bins (Jim ct al ., 2009), In this study, it Y.'US observed that

lln10s1 every unit that produced infectious \\'I\Ste had !\YO \\'OSte binS and a safety box. The

bm liners ,vere colour -coded, but the ,vostc bins were not. Joseph and Ajitltknshnan (2004)

b ob�rvcd 1hot 74% of the hospitals in ahcir study did not colour code lhcir ,vastcs. 

•· · 
. · ..... h · recuous ,vostes arc stored shall display

=cording 10 Yndnv (200 I) the conto1ner 10 w,.ic 101• . . 

I I bcl in red colour: the ,�'llSte bins present an

J:Tl>mptly the lntcmation nl Biohnzard syn1bo O 

Ill ,1....

• rd 1 0 ollhough some ,,'OStC bin liner, had alus

u,.; hosp11ols surveyed had no baoh!IZII og • 

lo:, 
. haznrd logo ,,'IIS present on snfct)' boxes

bo, but it wns conc;e.1tcd by the ,vaste bin; b10 

This. 
A., hkrishnnn (2004), ,n ,vhlch only IS¾ of the

is similar to the report of Joseph nnd 111 s/b. 

L., 
. bol for lobclling of ,voste b.ig ,ns. 

,qjlh foc1h11cs sampled used the b1ohD1J1rcl sym 
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_, 111<1 lhe tubular vision of the profi ess1onals that is . I 
of patient care services. Worlc ex . 

main Y focused on the curative
pcncncc had a significant (Ii 

,r,csp0ndcnts; these might be due 10 inadequate su • . 
c cct on lhe knowledge

1 

pcrviston and poor enforcement or ru!CJ

,.J�iu 3U0l1S

)bjorit)" of the respondents suited that wnste scgrc · · b 
. 

gallon IS CCR pnicllccd 1n the 5\lrvC)"Cd

11oSr11als; tins \\'11S observed lo be true; however min te · · . . , u qW1nllt1cs of 1nfect1ous )Yllstc ,vcrc

• Ill' Y, nge on \V1llloms (2006)1111-\td with gcneml ,Vt1ste in ull the hospitals studied Simil I Lo d · 

rtp0rtcd th3t three of the four hospitals surveyed in Logos proct,·ccd · o ,vnste scgrcgouon. n

die co111rary, Dnsscy et al (2006) in Abuja ond Mokuolu (2009) in llonn reported that ,vnstc

iqrtgiltion \Vas not pmcticcd 1n the hospitals surveyed.

The infccltous ,vnstc generated in the surveyed hospitnls included used needle ond syringe,

�ooolbody lluid/blood bogs. plnster/gou1.c/soilc:d ,vound dressing. blood --s1o.lncd co11on

�ooVswabs, tissue, used gloves/blood-s1aincd gloves, fluid linelcanule, ploccnto/blood·

surncd p:id ond extracted tooth. This is consistent with tbe report of Jim ct al (2009) which

utcd that infectious \Voste cnn include used gauze/dressing, blood/inU11vcnous lines,

glo,tS, anaton1ica l ,vnstc, nnd body fluids from p3ticnls with highly infectious d1scnscs. 

At each point where hazardous ,vaste, most likely infectious ,vastc, is generated, there

lbould be O minimuni of 1,vo bins (Jirn el al., 2009). In this study, it was observed that

almost every unit thnt produced infectious \\'IISlC hnd ,,vo waste bins nnd a so.fcty box. The

bin liners '"ere colour -coded, but the ,voste bins \\-Cl'C not. Joseph nnd Ajithkrishnan (2004)

l!:.iO observed thnt 74% of the hospitals in their study did not colour code their ,vas1cs. 

. _..._. h ·nJi uous \Vl\StCS nre stored shall disploy

According to Yodnv (2001) the container 1n ,vutC I cc 

lobel in r,:d colour. the ,vaste bins present 1n

P'Omptl)' the lntcmo1ionnl Biohoznrd synibol bi 1- b d th 
!though sornc ,voste n 1ncr, 11 is 

tll the hospitals surveyed hod no biohoznrd logo, 11 
_r bo . 

. b. I nznrd logo \\'ll.S present on swcty xes 

logo, but it was concealed by the ,vnste bin; 
1'.:� 1 011 (2004) 10 ,vhich only IS�� of lhe

Tl; · • b d Aj1t uv .s 111 ' 

ill " 5tmdor to the report of Jo5ep nn • r t '-·gs/bins 

bol for tobclhng o \\'llS e "" 

bcalth foc1h11c, sampled used the bioho7.Drd syrn 

• 
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t#fP, 
and the tubular vision of the r. . pro,css1onals that is

...,ccts of patient care services. Work ex . 
mainly focused on the cura1ivc 

pcncnce '14d a si . Ii 

,c,espondcnts: these might be due to in d 
gru •cant effect on the knowledge 

a equate supervision nnd 

_.t i.�utauons 
poor enforcement of rules 

.i,jority of the respondents stated that \VllSt . . 

. 
c scgrcgauon is been practiced i h 

110Spit.ils: tlus ,vns observed to be true: however . . . 
n I c surveyed 

. 
• minute <1uonlltics of infectious )YOSle were

1 ic · imilnrly, Longe ond Williams (2006) =i.,cJ with gcnernl ,vuste 111 nil the hospitnls 511 d' d s· 

in ogos pmc11ced ,vaste segregauon. On 
rtp011eJ th.it three of the four hospitals surveyed . L 

in onn reported thot ,vnste 
die contrtlr)', Basscy ct al (2006) in Abuja ond �1okuolu (2009) . 11 

icpcgJ1ton \\'OS not prncticed in the hospitals suNcyed.

The rnfec11ous ,vnstc generated in the surveyed hospitals included used needle nnd syringe,

"loodlbody lluid/blood bogs, plnster/(!RUJc/soilcd \\'Ound dressing, blood -sto,ned colton

1100Vs,wbs, tissue, used glovcslblood-s1oincd gloves, fluid lme/canulo, plocentn/blood-

11.lUlCd p.1d and extracted 100th. This is consistent ,vilh the report of Jim ct al (2009) which

r.Jtcd that infectious ,vnste can include used gauze/dressing. bloodfinu-nvcnous lines,

tloies, nnaton1icnl ,vnste, nnd body fluids from patients ,vith highly infectious d1sco.ses. 

At each point ,vhere haznrdous \Vnste, most likely infec1ious waste, is generated, there

:!iould be o minimum of t1vo bins (Jim el al, 2009). In this study, it \\'llS observed that

dmost every unit 1hnt produced infectious ,,11Ste had 11vo \\-aste bins nnd a sofety box The

bin liners ,,..ere colour -coded, but the \YDSIC bins were nol. Joseph nnd Ajithknshnnn (2004)

� objCrvcd 1hnt 74% of the hospitals 111 1hcir study did not colour code their 1\'8.Stcs. 

Ac�rding to Yodov (ZOOl) the container in ,Ybich infectious ,vas1cs ore stored shllll display

- I 
bol I bcl in red colour. the \\'IISIC bins present 1n

rvu,pt > the lntcn1ntionol B1ohuznrd syn, 0 

all the I . b' 1 --A-• 10.,0 o.lthough some wo.ste bin liner, hod tlus

1osp11ols surveyed had no 10 IJUW" o • 

....,A b' i Q1J1fd logo wus present on snfct) boxes 

-.... but it wns concealed by the ,voste bin: •0 1 

This · . d A. thlcrishnnn (2004), 1n ,vhich only 15¾ of the

11 11m1lor 10 the report of Joseph on JI 

bci! 
b I for labelling of \\':lSIC bags/bins, 

th f11c1h11cs sampled usc:d the biohoJ.Ard sym 0 

• 
10S 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



11 was observed in this study that 
. 

mos1 of lhe rcspondcn1s could nol idc:nliry ihe biohnz.ard 

logo correctly; the inadequate use of the b' hazard 1 10 ogo may be responsible since 1hc 

rtSJ)Ondcnts ore not fon1iliar ,vith the 1 . 
. 

ogo, more so, there were no posters/educu11onul

mattnals 10 sho,,• proper \\'OStc disposnl pru L° G 11 
. 

c ices. eoern Y tn developing countnes, only

.. ,om1 1or ,, 11 t c procedures for on
fow 1nd1v1duol s1nfTcrs of hcuhh core facility an" , .1• .• h h 

effcc11vc and cfiicienl ,voste managcn1cnt program (DillZ ond Savage, 2003). This is

c�nlinncd in this s1udy, cons1dcn11g lhc to,v population of respondenb who could identify

the b1oh11z11rd logo and the lo\\' kno,vledgc scores ob1oined by the rcspondcnlS

S.J. 1\1tllullc lbll'nr!ls lnfcclious \VnJlr t\lnnngcmcnl

Safe n1nnegement of health cnrc ,vn.s1c hos been recognised os being more of a problern of

011i1udc mthcr than jusl providing technology or facilities (Joseph and Ajithkrishnnn, 2004).

ll1is statc1ncn1 ,ws conlirmc<l by the (o,v mcon 01ti1ude score recorded in this s1udy 1..o,v

auitudc score mny o lso be due 10 lock of comm11mcn1, poor monngerinl skills on the port of

n1a1111i:c1hent. fvforc \\•Aste generotors lhan 1ws1e handlers hod o belier 011i1ude 10,vards 

1nfl-c1ious ,,·ostc monnsement, this is 1101 out of pince since o Iorgo proponion of hospitnl

su10"s on: ,veil educated.

A large proportion of the respondents believed thal medical "11s1e segregation will help

protec t their health, because medical ,vnstc 1s more dangerous than domestic \VDSle; yet, they

were of 1he opinion tbot ,,'8Ste segrego1ion 1s on exclusive func1ion of ,vns1e handlers. This

a1111ude/misconccption migh1 be due to inndequ3te 1raining/eduC11tion ond/or lack of interest

DDd commi1n1cn1 It is o universnlly ncccptcd foci thot scgrcgnuon of infectious ,vasle

should be the responsibility of the gcncro1or of 1he 1vns1c (Yodnv, 200 I). This s1a1emcn1 1s a1

variance ,vith the lindings in this study 1n which more 1vns1e generators thnn handlers \\ere

of the opinion thnt ,VDStc scgrcgauon \\'tl!I s1ric1ly the job of ,vosle handlers However, the

findings 1n this study is in agreement with 1he lindings of Joseph rmd Ajithkrishru111(2004),

,n winch only n very �moll pcrccnlage (S.293/,) of the respondcnlS ,,;ere of the v1c11 thnl

doc:iors h.i,e o role 1n "'nste scgrcgohon Thus it cnn be snid 1h01 'scnsit1sina' the generators 

of 1va,1e 10 properly segregotc the \\'!ISie 01 the source of gcncrotion is 'kc)'' 10 the

1ucc�sful 1mplcmcn101ion of infcctiou, wos tc managcmcnl (Yndov, 2001) Thi, is so 
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considering the fact I.lull a majority of res d . lh. 

. . . 
pon ent, in 15 study believed that hospital ,vnste

1s sin1ilar, ond docs no t require segregntion.

S.-1. lnrcctious \Vnstc �lnnngcmcnt Prnctiecs 

�loJO�ity of the respondents hod received trnining on proper \YSSte monagcmcnt practices.

This lS sunilor t o  the reports of Polil ond Poklucl (2005) ond Gobeln (2007). ln spite of the 

f3rgc popula tion thot had been 1roincd, ii ,vas observed that hospi1ol staff did 001 pay

a11cn1ion to proper ,voste segregation end handling; there wns incorrect use of ,vnstc bogs

and excessive filling of safely boxes. This poor prac1icc might be due to o combination of

insullicicnl kno,vlcd11c and 1heir J11ck of intcresl in infectious waste management;

cons1de11ng the poor kno,vlcd11c score obtained by most of the respondents. Similarly, in

Indio, both Gupu1 nnd Doojh (2006), ond Chondiraboss et al (2009) reported that hosp11nls

do not munnge their 1ncdicol ,vustc properly nnd that coloured bogs were indiscriminately

w.cd v,,ithou1 nny orgnniicd scgrcgotion or treatment.

Olcnkhurn (2006) and Ngw·ulukn el al (2009) in 1hcir scp:u-otc studies reported thot most of

the hospitals in N1geno hove refuse colleciion poinlS ,vitl1in the hospital premises, \\'here nll

categories of ,VU5tcs ,vere Jen 1n oo specific contruners, In most coses, the storage urco \\-:IS

unsecured nnd unfenced, somc11n1cs these w11s1es \vcrc Jen for days ond weeks nnd ,vere

)1tbjcc1c:J to the direct effects of w eather This obscr,otion wns confirmed in this study;

none of the hospitals had o secured wnstc collec1ion point. The storage llfCllS ho,vcver ,vere

round to Ile freely accessible to visitors ond other unauthorised persons Flies, cockroochcs,

and rodents ,vcre o common feuturc of \\'llSIC collection points. NgwulukA et al (2009) and

Ncupane (2010) recorded sinulnr observntions in theiT seporotc studies .  'lcupane (2010)

oplnc:d thnt scoucred rnedical ,Y11S1cs ore rcspon,ible for the spread of communienble

discnscs. 

Prior to  disposal, infectious wn.ste should be stored for o maximum of 48 hours ot the ccnll'Dl

storage orca (Jim ti "' 2009). Observntions ot the study sites ,vere contrary: ,vnst c \\'11! 

collcclcd once u week for disposal b)' LA \VMA llnd ,w.s therefore stored for more than 48

houri Removal of ,vastc from hosp1tnls once o week is not 1n agreement \\1th \\1110 {200S)
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rccommc:ndations. Dins should be mode of . 

• . 
o non-corrosive mQtcri11l (e.g., plastic) nnd have il

osc . ey should be leak-proof 1111d ,vnshablc
!id that lits ughtly nnd ensily opened and cl d Th 

and 111ust ho\'e hnndles that enable ,wste ha di 1i 

1 _ 
. 

• n crs to sa ely tr1111spon them. (Jim ti al

on,ormuy; ey ,vcre washable lcnlc·
.009).1 lu: \VUSIC bins 10 ell the hospitnls were in c r. • th 

proof plastics ,vith hnndlcs, but most of them had no tight lining lids. This ts unl;kc the

report of Pruthvish et "' ( 1999). in which only 35% of the hcolthcnrc facilities studied used

covered ,vostc bins.

\VHO (200S) nlso rc:com1ncndcd rcgulnr dnily removal of I IC\V from the. point of

generation, oil the hosp1tnls octet! in conforn1i1y, wostc \\'CIC removed twice daily from

paints of gcncrotlon. In hospitals or lnrger fncllities, I IC\V is usually tronsponed on o trolley

or sunilnr device 10 o 1cn1porory storage nreo (Jim ti al., 2009), transmission routes should

be 1ninin1iscd :ind \wste con10incrs covered (Rushbrook nnd Zghondi, 2005). In this study,

uncovered ,vnstc bins were transported, most of the time to temporary storage: s1to by hand

pulling of ,voste bngs/sofcty boxes. across long distances. 1111s melhod of  tronSportouon

could pron10tc spillage occum:nccs, ,vhich could leod 10 inJunes ond spread of 1nfcc11ous

diseases. Tc,nporory stornge containers ond 1rolleys for on-site transport should have the

same colour coding (Rushbrook and Zghondi, 2005). In this study, no trolley wn.s colour

coded, nnd n10s1 of 1.hc temporar y  storuge conroincrs ,vcrc not colour coded ns \\'CII. 

A nouccoblt problem ,ws the multiple uses of  block pl:istic bogs for storage of both

1nfechous w11s1c nnd domestic \vnsic ,vi1hou1 nppropnote labelling; this could be a reason for

improper segregation of ,vastc observed 1n oil the hospitnls, because segregation o.nd colour

coding \\/Ork bond in hnnd Longe and Williams (2006) and As1m ti al (2009) in similar

studies also repor1ed similar obscrvouon 111e multiple uses were ouributed 10 the

,nadequotc supply of red and ycllO\V \Vaste bngs by LA \VMA, and 1nodcqun1c funding by

hospual 1n1111ogemen1 for procurcmcnl. Unlike, Patil nnd Pokhrcl (2005) in India 1h01

reported lhal color-coded, high-denslly polycthyleoc b3gs were used for \\'11Ste collection;

v.-aste bag.s placed in bins in the Slll"'C)Cd hospitals \\'CCC too thtn to resist puncture 

J Jow.:vcr, shnrps, mostly needle nnd synn�c, v."Cre collected 11110 rigid, puocrw-e proof
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cont3iners \\'ith the international h11.11rdous 1 \\'ll.Ste ogo, but ,vcre overfilled. The overfilled

dtt)' boxes could leod to occupational in· �ury nmong ,vastc ha.ndlcrs.

Land tilling und uncontrolled lolld disposal .11 th 
. 

ore SIi t moSI con1monly used methods for 

"a.sic disposal ,vorld,v1de (Run-dung tr q/ 2006) Lo d fill" , · n 1 1ng, open bunung and open

e 1m1 nr o servauons ,verc recorded dumping were some of the methods of disposing ,vnst s· .1 b 

. 111 an 1nc111eruuon 
by Bossey et al (2006) in Abujo nod N8'111lukn er al (2009) in Jos 811m g d . . . 

or medical ,voste have bec:n linked to severe public hco.ltli 1L- t d 11 · 1 · ,u�a nn po u11on resu 1mg Ill

the relcru,c or toxic substances (11nssey er al., 2006) rutrcfoction occurs In ponions of

refuse, which hnvc not been fully burnt and odd to nir polluuoa through foul s1nclls (D115sey

tf nl 2006). Apnrt from the 'partial' l\'IIStC segregation observed in the surveyed hospitals,

no form or ,vastc treaunent wns carried out before disposnl. However, the re«nt ncquisillon

of hydroclnve by LA \\/MA \viii solve the problen1 of improper ,vl151e treatment. 

The docun1cn1n1 ion of nil activities involved Ill the 1111111ogcmcn1 of hozordous wastes is o

regulatory rcqu1rcmcnt (FEPA, 1991). The bogs or containers should carry a lnbcl, which

)hould indicntc tl1e point of product ion, ,vo.rd/dcportment in hospilDI, da te of collection,

conten ts ond wnstc (Ng\vuluko er al .. 2009). No form of wnstc bogs documentntion \VllS 

done in oil tht hospilllls, nod there ,vns no proper documcn1111ion of volume and composition

of waste 11c11cru tcd; Wld of spill occuncncc. Joseph ond Ajithkrishnon (2004) nod Longe nnd

\Villioms (2006) also recorded sunilor obscrvotions. Improper documcnttllion might lend to

madequotc budgeting, and this might be n renson for shortogc of opproprinte \\'IISIC bogs. 

S.S. llculth llisks nnd Conditions. 

According 10 Yndav (2001), indiscnminntc management of infectious ,vnstc could cause

nosocollllnl infec tions, AIDS, ond Hepatitis 8 nod C; the most 1mportnnt nre biological

ngcnts, which pollute ,viucr and food nnd couse olin,cnlnr)' infections like cholera. typhoid,

dyscnlcry, infective hep:ititis, polio , oscarinsis, hook wonn d1scnscs etc (Ekugo,1998,

�: 0 0 1 h' dy O similnr respon� ,vns obto1ncd from on ovenvhclm1ng

.. cupane. 2 I ). n t •� ,tu , 

• 1 p thvish et al (1999) observed 1n their study th.al only 10¾ of

mnJonty of chc rcspont cnls ru 

the laciliues studied concJuotcd pcnodic mcdicnl cxnn1inotion for personnel, s1m1lar
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ot,setVations was made in this stud 

. . . 

y, none of the hospitals studied conducted periodic 

n,ed1c:il cx�nllnnuon

, cxpoSllre lo ,senses or contominnnts
All waste hnndlers must be protected front iniury and d' 

• , a., . n Ibis study, ,vnste 
USo'illltd ,vith infectious "nstc (Yndnv 2001. Jim et 1 2009) 1 

113ndlers ,vere not properly pro1cc1cd, lnnpproprinlc and inco1nplcle usc of PPB "'as a

contmon feature; on the contrary, Dchghnni cl al (2008) observed thol ,,'llStc b11Ddlers in hts

s111dy sites used complete PPE, while Agboln et al (2009) reported 1hat 1110s1 of the health

facililics in lbndnn provided only disposable gloves or apron os PPE T11c innppropriote 1111d

mconiplc:le use of PPE observed in 1h1s study mighl be: due 10 inadequate funding, poor

monuoring und enforcement by rnonogemenl, nnd non chnlont ottilude on the pnrt of wnste

handlers. Immunisation ogoinst 1nfcctio11s disc.ise wos lo,v. Solkin (2004) opined that the

consequences of the hoznrd.s posed by rncdicol ,vns1c in low-income countries may be 1nore

s1�iftcant due t o  lin1i1cd ovailobility of immumsotion ogn1nst infec1ious diseases 

5.6. l'hysicochcrnicnl Chnrnctcristics of Infectious olid \Vnslc

In developing countries, the total amount ofhospitol "'asle generated in henllh care facilities

varied from 0.54 to I 39 kg/bcd/dny (Dinz nnd Savage, 2003); the \\'OStC gencrntion rate io

the surveyed hospitnls "'nS \\ithin this mngc. The ,voste gtnero1ion rote reported in this

study is ,v1thin LA \VlvlA 's estimated rnngc of 0.8-1.75 kg/bed/day (LA \VMA, 2005), but i l

is slightly higher 1han the generation rote of 0.43 -0.67 kg/bed/day reported in a similnr 

study ,n Logos by Longe ond \Villio1ns (2006). The slight increase might be due to

populauon increase, as a n::sult of the regular influx of people into the mega city, end the

1ncrcuscd use of disposnbles. The higher \\'nstc generation rote observed in lkorodu and

lsolo gcncml hospitals ,vns due 10 their b,cger s11.e ond wider range or medical services

rcndcrcd 

The percentngc composition of domestic \\-OSie recorded in this study 1s slmilnr to the 

reportS of 00.SSCY it al (2006) in Abujo ond Oabclo (2007) in South Africa, but·tcss thnn

the 54% recorded by Longe and \Villio1ns (2006). According to FEPA (1991), infectious

1,':\StC constitutes between 19% nnd 37% of the cnure medical waste strcom; the 1nfcc11ou�

�le gcncrotcd 1n the surveyed hospital, wns within this range, nod similar findings were
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otiser"ations was mllde

IIIC(lical exnminetion 

• none o e hospllals studied conducted periodicin this study f t h  
. 

� ry nn exposure to diseases or contaminnnts
All waste hnndlers must be protected from in"u d 

, , a., . n s study, ,�11Ste 
,ssocrntc:d ,vith infectious \\'tlSIC (Yadnv 2001 · Jim ti I 2009) I thi 

b,lndlcrs ,vcn: not properly protected, lnnppropriote and incomplete use of PPE wos n

common feature; on the contrary, Ochghnni ct al (2008) observed that waste hnndlers in his

stud)' sites used complete PPE, while Agboln ti al (2009) reported that rnosl of the health

focilitics 1n Ibadan provided only disposl!ble gloves or opron os PPE. TJie inappropriate 1111d

mcomplc:le use of Pl'� observed in this study n1ight be due 10 1nndequa10 funding, poor

monitoring and enforcement by monngcment, und non cholont altitude on lhe p11rt of ,vnste

handlers lmrnun1s111ion ogo1ns1 infectious discnse wos lo,v. Solkin (2004) opined that the

consequences of the huwrds posed by n,edical waste in low-income countries may be more

s1iµ111ic:1nt due to lin,itcd nvailnbility of 1mm11mso1ion ogoins1 infectious diseases 

5.6. Physicochcn1ic11l Chnrnctcristics or I nfcctious Solitl \Vnstc

In developing countries, the 101nl nmount of hospitol wnste gtncrntcd in health care focilitics

vnricd from 0.54 to I .39 kg/bed/do)' (Dinz nnd Sovage, 2003): the \\'IIStC generation rate in

the surveyed hospit'11s ,v,is ,vilhin this range. The wos1e gencrntion rote reported in  this

study 1s ,v11hin LA \VMA 's cstimnted range of 0.8-t.7S kg/bcdldoy (LA \VMA, 2005), but i t

is sliii!1tly higher thlln the generation rate of OAJ -0.67 kg/bcd/dlly reported in a similor

study 1n Logos by Longe ond \Vil1io111s  (2006). The slight increase might be due to

popula11on increase, as n result of the regular influx of people into 1he mego city. ond lhe

incre ased use of disposables. The higher ,1111ste generation rote observed in lkorodu ond

lsolo general hospituls \\'IIS due 10 their b11!£e r size and ,vidcr range of medico! services

rcndCicd 

The pcrctnlogc composition of domestic ,viistc recorded in this 51udy is s1milnr 10 lhe

reports of D11Sscy ti al (2006) in Abuja ond Oobeln (2007) in South Afncn, but less tlmn

the 54% rccordc<l by Longe nnd \Villloms (2006). According to rEPA (1991), infccuous 

,viutc conslltutcs betv,·ccn I 9o/o ond 3 7% of the entire mcd1col wnsle strclllTl; the infccuous

WllJtC generated 1n the surveyed hospitnls ,vns within tlus range, 1111d similar findings \\-ere 
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ot,sd''ntions was made in this scud 

. . . 
y, none of ihe hospnals studied conduc1ed periodic 

mcJ1c:1I ex111n111011on 

nJury on exposure to d1scnses or contammnnts
,\II waste hnndlers must be proiecied from i 

. d 
. 

• • ,m t n ·• ). In this study, \\'3Sle
.usotlRICd ,,1th infccllOUS \\'OSie (Yodnv 2001. r I I 2009 

tundlcrs ,vcrc not properly protccied, lnoppropriote and incomplete use of PPE was o

a>ntmon feature; on the contrary, Dehghn.01 cl al (2008) observed 1h01 ,YUSte hnndlcrs in his

�udy sites used complete PPE, while Agbolo ti al (2009) reported thot 1110s1 of the hc:tlth

focihlics tn lbodnn provided only disposable gloves or opron os PPE The: inappropriotc nod

incomplete usc of PPE observed in this study might be due to inodequalc funding, po or

momloring und enforce1nc111 by 1nanogcmcnl, nnd non chnl1111t 011i1ude on the p111t of \VOSte

hnndlers. lmmun1sntio11 ogninsl 1nfcetious disease \\'OS lo,v. Solkin (2004) opined thol the

consequences of the huzards posed by  n1cdicol waste in (o\\•-incomc coun tries may be more

s1gniticant due to lin1i1cd ovnilobili1y of immunisolion n&ninst infectious diseases 

5.6. l'h> slcochc111icnl Chnrnctcr istics or I nrcctious Solid \Vnsle

In developing countri1:s, the totttl amount ofbospitnl wasie gencrotcd in health care focilitics

varied from 0.54 to 1.39 kg/bcd/dny (Dinz nnd Sovoge, 2003); the \Yl!Stc generation rate 10

lhc surveyed hospitnls wns ,vi1hin this range. The waste gtncnllion rote reported in this

s1udy is ,v1thin LA \VlvfA 's cstimn1cd rnngc of 0.8-1.75 k{Vbcd/doy (l.J\ \\/MA, 2005), but it

is slightly h1Gf1er than the gcncrntion rnlc of 0.43 -0.67 kg/bcd/doy reported in a similar

study in Logos by Longe and \\lillio1ns (2006). The slight increase might be due 10

popula11on 1ncrcnse, as u result or the rcgulnr influx of people into the mega city, and the

1ncrco.scd use of disposables. The higher wnste genern1ion rote observed in lkorodu 1111d

!solo general hospituls \v.lS due to their bigger si1.c ond \\1dcr rnnge of medico! services

rendered. 

Toe percentngc composition of domcslic wuslc recorded in this study 1s similar to the 

reports of Dossey ti al (2006) in Abujn und Gnbcla (2007) in South Afrie-0., but less thnn

the 5-1% recorded by Longe ond \Vilhnms (2006). According to PEPA (1991), infectious

\\'Ostc conslitulCS bct"•·,:en 19% Md 37% of the entire medicol .,.'QStc stream: the infecuous

wustc generated 10 the surveyed hospilnls \\'!IS within this range, and similor findings "�"'
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�rvo1ions was made in this stud 

. . 
y, none of the hosp11Jlls s1udied conducted periodic 

n,cd1cnl exnm,nouon

U an exposure to d1scnscs or con1runinon1s
All waste handlers n1ust be l>TOlcclcd from in ury d 

. 

, , m t a • . n 1h1s study, ,vos1c
a!Sl)C1n1cd ,v11h infecuous \\'llSle (Yndnv 2001• JI I L 2009) 1 

bJndlers \Vere not properly protected, lnopproprio1e nnd incomplete use of PPE \\'llS o

common fcoiure� on the contrary, Ochghun1 ct al (2008) observed 1h01 wnstc hondlcrs in his

study sites used comple1e PPE, ,vhilc Agboln et al (2009) reported that 1nos1 of 1bc health

foc11itics 1n Ibadan provided only disposnble gloves or npron BS PPE 111c 1n111ipropriotc ond

incomplclc use of Pl'E observed in 1his study might be due to lnndequa1c funding, poor

monilonng ond cnforccmcn1 by 1nonngcmenl, ond non chlllont onilude on the part of was1c

hillldlcrs lmm11111sn11on ngoinst 1nfcc1ious disease wns lo,v. Solkln (2004) opined 1hot 1he

consequences of 1hc huznrds posed by 1ncdlc11I ,vosle in low-income countncs moy be more

s1gnilican1 clue t o  lin1ittd nvrulobillly ofimn1uniso1ion 11g11lnst infectious disca.scs 

• 

5.6. l'hysicochr111icnl Chnrncteristics or Infectious Solid \Vnslc

In developing countries, 1hc 101al amount of hospiuil was1e generated in health care facilities

varied from 0.54 10 1.39 kg/bcd/doy (Oinz and Savage, 2003); the ,,'OSie gcnerntion rate 1n

the surveyed hospi1als \\'OS ,vithin this rnngo. The waste gcncmlion rote reported in 1his

study 1s wt1hin LA \Vl'vlA 's cstimn1cd rnnge of 0.8-t.7S kglbcdldoy (LA \VMA, 2005), but it

is shghlly higher thnn the generation rote of 0.43 -0.67 kg/bcd/doy reported in a similor

study 1n Logos by Longe ond \Villio1ns (2006). 111c slight mcrcnse might be due to

populo11on increase, o.s n result or the rcgulnr influx of people into the mega city, and the

1nercnsed use of disposables. 111e hishcr ,vos1e generation rate observed In lkorodu nnd

!solo gcncr:il hospitals was due 10 1hc1r b1gser s11.c ond \V1der rnnge of medical services

rendered 

fhe pcrccntogc compo�ition or domcs11c waste recorded in this stud)' 1s similar to  the

reports of Bnsscy tr al (2006) 1n Abuja ond Oobclo (2007) in Soulh Africa. but less thnn

the S4'Yo recorded by Longe ond Williams (2006) According 10 fEPA (1991), infectious

waste coll! ututcs between 19-/4 Md 37¾ of the cnltrC medicol \\.Ute strcom: lhe lnfcc11011s�

Yt11llC 11cncr.11cd 1n the surveyed hospitals ,vns witlun !his range, and similar fmdmgs were

110 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



icporti:d by Bassey ti al (2006) as \\-ell os Longe and \Villiouu (2006) 11 

. . 

-iowevcr, this value

. 
ci ie Y US-EPA ( 1986), nnd the higher

1s sull lughcr thon the I 0-15% range spc 
. 
fi d b 

ll(rccn1agc m1gh1 be due lo improper on-site sepnrotion of waste observed in the surveyed

hosp11nls. Similarly, Gobelo (2007) reported thlll th f 

, 

e nmowil o HC\V gcnenucd in Jlcmbc.

South Africa d11Tcrcd from \VIIO guidelines and oltn"but d thi , c s ,o improper segregation of

11�1e categories. Tiiis i1nplics 1h01 proper segregouon of 1v1utc 01 source could reduce the

percentage co1nposi1ion of infectious ,vostc.

The sohd 1ws1e gencrotion rote per doy ,vns lowest nt 1h0 eye clinic of the surveyed

llosp1tuls ond highi:st ot 1hc n1otcmi1y/lnbour 1vnrd. Ahmed (1997) similarly repor1cd thnt

the do1n1nnn t trend is thnt large quantity of 1\'ostc is produced in surgical, gynaecology,

orthopaedic nnd medical sections. Tiu: considerable s1nnllcr quan tities of solid ,vostes

i;tncmtcd Ill t he eye clinic 1s not surprising, the kind of thcmpy usually prescribed docs not

leJd to gcnerotion of 1nuch 1Y11Stes TI1e voriotion in the ,voste generation rate from one ",vd

nr unit to onothcr 1v1th1n cnch health insti1utton obtained is ns expected, since this depended

on the nature of activities in o specific ward or unit; 11nd the number of patient s  ot the time

of measurement �!ajorily of the patients ottended to ot the eye :ind dental clinics ,verc out

pnticnts. [!CncrotinQ typ1cnlly lii;ht ,..,eight 1\'IISICS such o.s cotton ,vool, needles, syringes;

whcrcus rclotively hr;uvy ond moisturized wastes such os soaked S\VBbs, gauze, pads,

disposable nopkins were gcncroted by the largely in-patients ot the matemity/lobour 11•ord,

paediatric word Md operation theatre (Dossey ti al.,2006). 

The chnrnc1cristics of 1\/IIStC fru1n hospitnls ore olrnost similar in oll countries except for 

amounts gcncruted due 10 stondrud procedures observed in the mcd1cnl licld (Ahmed, 1997)

\Vnstc chnn1ctcns:1tion showed thot o greater percentage of wastes produced is con1bustiblc: 

clcmcntol nnnlysis nlso revealed thot corbon wn.s the most dominant. L i  ond Jeng ( 1993) also

reported thot the combustible 1\'t\Stc in their study \\IDS 99 % and carbon \VOS the domimmt

clement Nickel 1\11\S also found 10 be duminMt: the presence of o fairly large percentage of

1ooJlori1�n1c ,vi..tc ,1nJ plos11cs could be o contributing foctor, nick el Is used in sonic

111Jus1ric) for plo.sllc produe11on, and it 1' 11 constituent of kitchen waste. The mou1urc

content of the w11ste 111 11II the hospitals ,viu high. L1 ond Jeng (1993) also reported high

,noistun: content (39"/o) 1n 1he1r stud)', the high moisture content 1n1ght be rro,n c,u11r1cous
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repartcd by 13t1SSey ti al (2006) os \\'ell ns Longe and \Villiams (2006) Lf . th 
. 

. I O\\CVCr, IS \'tlluc 

11 sull higher than the I 0-15% range s 'Ii d b 
. 

pcti IC Y US-EPA (1986), and the higher 

pc�cntoge 
,
m1�ht b e  due to unpropcr on-site scpomHon of \\'llSte observed in the surveyed

hosp1tols. S1m1lnrly, Gobela (2007) reported thnt the nn1ount of IIC\\ generated in llembe 

South Afnco diITered from \VIIO guidehnes and 011 'b t d th· 

' 

n u e 1s to nnpropcr segrcgouon of

i1J5lC categories This i1nplies thot proper scgrcgnuon of waste nt source could reduce the

�rccntogc composition of infectious 11'11SlC.

Tue solid ,vn ste generation rote pe r do)' 1111s lowest ot the eye clinic of the surveyed

liospitols nnd highest nt the n1otcmity/lnbour ,vard. Ahmed (I 997) similarly reported 1ha1

the do1n1nnnt trend is thnt lnrge qunntil)' of waste is produced in surgical, gynaecology,

or1hop:iedic und mcdicnl sections. Tht considcroble smolltr quanti ties of solid \\'llSlCS

i:cner:ited 01 the eye ehn1c is not surprising, the kind of therapy usually pre scribed does not

lc:id 10 gcncmtion o f  ,nuch ,vostcs 111c vunotion in the ,vaste generation role from one ,vnrd

or unit to  another ,vithin cnch hcollh ins1it11t1on obtained 1s ns expcc1ed, since 1h is depended

on the nature of  nctivitics in o spec11ic 1v11rd or unit, ond the number of patienlS ot the time

of mcasurc,nent Majority of the pa11c111S nttcndcd 10 ot the eye and dental clinics were out

P31Jents. gcncrn11ng typ1cnlly light ,ve,ght wastes such os cotlon wool, needles, syringes;

whcrc:ns reln1ivcly hc,1vy and moisturitcd ,vos1cs such as soaked swabs, g11uzc. pnds,

disposable napkins 1\'crc gcncrnted by the lnrgely in-potients ot the mn1emi1y/labour ,vord,

pnedintric ,vnrd ond operation 1hco11e (Dossey el o/.,2006), 

The chorac1eristics of waste rrorn hospitals ore 11hnost similar in nil countries except for

amounts gencrotcd due 10 s1nnc.l11rd procedures ob�ervcd in the medical licld (Ahmed, I 997).

\Vostc clmrnctcrisntion sho"c:d thnt n grenter perccn1ogc or ,vnstes produced i, combustible.

clcm�nt:il nnalysis olso rcvenktl thnt carbon wns the most dominant. Li ond Jeng ( 1993) also

reported 1h01 the comb�1lblc ,vns1c in the ir study 11'3.S 99 ¾ and carbon \\'IIS the dom,n:int

clement Nickel ,vo.s also found 10 be dominan1: the presence of a fairly large percentage of

1ood/0111ur11c 1vos1e und plastics could be a contributing factor, nicke l is  used in sonic

industries for plastic productton, ond ii is II constituent of k11chcn ,viute The mol\lUl'C

content or the wllStt in nil the hosp11nls ,vos high, L1 and Jeng ( 1993) also rcportcJ high

1noisture content (39"/o) 1n their study, the high mois1ure content might be from c,111111cous
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' n ,vere su �ected to lhe direct effect of JOlltCCS, since waste arc not properly protected O d b. 

11rJ1her 

The percentage composition o f  ,vaste in the studied hospitnls ,,-as sim1lor to lhe results

obLl1ncd by Dehghani et al (2008) in Iran; except for the percentage composition of plnstlcs

11h1ch ,vn� thrice ns nn1ch ns the percentage reported in Iron. The observed difference might

� due to the recycling pn1c1iccs in Iran hospilnls. Gloss o.nd melnls ,vcre the least gcnerntcd

in lhc hosp11ol studied; similar results were reported by Li nnd Jeng (1993); Patil ond

Shckdor (200 I) ,n their different studies.

5.7 l\lil'rol.11111 content of solid infectious w11s1c

l11c baeh:n11 ,solotcd from this study ngr.:cs ,vhh the lindings of Miun ( 1996), Akande

( 1999) nnd Omojnsola el al (2009) who olso lsoloted S1ophylococcl sp, Escherichia coll.

Klebsiella sp .  Prore11s sp, and Pse11domonas sp and reported them as pathogenic bacierio

commonly isolated from hospital \YDStc However, Althus el al (1983), KDlnowski ti al

(1983) nnd Sridhnr ond Aycni (2003) hove reported in their scp31'0IC studies that these

microbes con also be isolnted rro,n household \VRSIC. This is suggestive of their obundancc

in the cnv1ronn1cn1 (Sridhur und Aycni, 2003), but their presence portends potential hcnlth

hillNd�. bcCllUSC 1hey h11ve been reported os po1entinl pathogens (Akter, 2000) 

130th Sridhnr ond 1\ycni (2003) and Oyeleke ti al (2008) reported thot Klebsltlla

pnt11moniae and S1aphylococc11s aure11s nre the most prevalent aerobic bacteria present in

m�dical 1\,1Slcs, olhers includt: S111p/1y/ococc11.f olbw, Proleus mlrabflls, ond Pse11domonos

ut'ruglnula S1milnr observuuon wns mode in this study The mean microbiol count recorded

in thb study ,vns similar 10 the counts reported by Sridhor Md Ayenl (2003), but higher than

that repor1cd by Omojnsolo t'/ al (2009). The similarities in environmental conditions and

methods or handling w11s1c could be 1he reasons for 1hc insignificant differences observed in

the mcon m1crobinl count across the (our hospitals
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CIIAPl'ER srx 

CONCLUSIONS ,\NU lillCO�l�l�NOATIONS 
• 

6.1 Conclusions 

p1 o so t \YIISle, on also assessed infcctiou, ,vnstc
This study charnctcrised hos t I I'd d 

m:magc1ne11t practices in selected general hospitnls in Logos s101c. 1l1c findings in this study

show thnt kno,vlcdge about Infectious' wnste m1111ogcment 1V11.S good, but attitude and

pracuces ,vcn: poor On-silc segregation of 1nfec:11ous ,vnste was partially done ond most of

the wnslt! bins ,verc not colour coded. Eh:mcntol onolys1s revealed that crubon ,vas the

dominllllt element, ,vhile chnroctcrisotion showed thnt paper/cor1on ,vos the most gcnernted

IIOStC. 

/\llhough, the n1cnn kno1vledge score ,vos good. more thon hnlf of tJ1c respondents hod poor

knowledge of 1nfcc11ous ,vnsle mnnngcn1cnt. 111c knowledge score of 1vns1c handlers ,vas

higher thun thnt of ,voste generators. Respondents' otlitude 10,111rds infectious 1vaste

mnnngenu:111 ,vns poor; job designntion, work experience ond level of educntion did not have:

3ny errect on nllit11dc. \Vnste generators ,,·ere of the opinion tho1 ,vnstc segregntion is

strictly the job of waste handlers. The kno1vlcdge of respondents did not have nny erTcc:t on

their nu11ud1: AllcndMce of trnining on proper infcc:1ious 1\'Dstc monogement practices had a

pos111ve e1r1:cl on both knowledgi: nnd otutude of respondents

The outc:01ne of this study indicated the nature ond quanuty of solid 11'11Sle generated in these

hospitnls: the ,vnstc recorded heavy moisture content. ,vith cru-bon os the dominnnt clement.

Ille chamctcnstics of the waste showed that II lorgc percentage of the ,vnste is rccycloblc. 1f

scgregotlon of the infectious component of the wnstc is properly carried out. 

Though, there were some exceptions, w11Stc segregation wu.s being pmc:ticed as ronfinncd

by the use of colour coded wnste bags bill the two -bin system os  against the tlmc-bm

systcin ,va.s n rcsultll' fClltW'C 1n nil the hospitals surveyed Record keeping of sp1l1111J,e
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CHAPTER SIX 

CONCLUSIONS ANO llliCO;\�IENDATIONS 

6.1 Conclusions 

p1 n so 1 \\'3ste, and also nsscsscd infectious \VllStc
This study charnctcriscd hos t I J"d 

mnnosc1ncnt practices in selected gcnerol hospitals 1n Lllgos s1a1e. TI1e findings in this sludy

show thnl kno,vlcdge obout infectious' \YOStc management was good, but otulude ond

procuccs ,vcre poor On-site scgrcgouon o f  infecuous ,YMte Wt1S p:,rtiolly done ond most of

the \\USIC bins ,vcrc not colour coded Elemental analysis revealed that corbon wus the

dominant clement, ,vhile chon1c1ensotion showed that paper/canon ,vus the most generated

waste. 

Although. the n1cnn knowledge score ,va.s good, more than half of the respondents hod poor

knowlcdic of 11dec11ous ,vnste monngcn1cn1. lhc knowledge score of wnstc hnndlers ,vos

h1gl1cr thun lhnt of ,Yl15tC generators. Respondents' ollitudc townrds infectious ,YGStC

management ,vos poor; JOb desisnotion, work experience and level of education did not have

nny effect on 01titudc. \\lnste generators \\'ere of the opinion that ,vnstc sesregnuon is

strictly the job of ,,'llstc handlers. TI1e knowledge of respondents did not hove ony effect on

1heir 01111udt Allcndoncc of training on proper infectious .,,,.nste mnnngcment practices hod a

pos111ve effect on both knowledge und ouitudc of respondents

lhe outcon1e of tlus study indicated the nature and quMUty of solid ,wste generated In these

hospitnls; the ,vnstc recorded hcuvy moisture content, ,vith cnrbon OS the dominant element.

Jnc chnrnctcristics of the ,voste showed that o large pcrccntogc of the ,vnste i� rc<:yclnblc, 1f

.eg1egot1on of 1hc infectious component of the wnstc is properly carried out. 

Thoug.h. there were some cxccp!ions, ,vnstc �grcgotion wns being practiced as conlinncd

by the use of colour coded ,vo.ste bogs but the two -bin system os against the three-bin

system wos o regular feature 1n oil the hospitals surveyed. Record keeping of �plllngc
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occurrence, ,,11s1e quontity l\lld composiiion ,vns \V 
. . • 

poor. OSie management pion ,vns nol 

1,'31loblc 1n nil 1he hosp1lnls, training monunl s and LA \V�fA opernuonal handbook ,vcrc

c, r \\'3SIC \\'llS in 1he open; 1his increased the ticms used us guide. The temporary storane siie fo 

ina equate use of personal pro1cc11ve moisture content of ,vaste. Inappropriate ond 
. 

d 

tqu1pmc11t (PPl3) ,vos n regular feo1urc among wuslc hnndlcrs. tvtos1 of the respondents were 

nol 1mmun1scd ogoins1 co1n1non pathogens ossocialcd infectious wus1c, ond ihey hardly go 

for ,ncdical check up to ascertain their henlth s1n1us. 

6.2 ltcco111111c111lntions

Errcctivc munugcn,cnt of infccuous \\'OSie ,viii prevent spread of infections ond occidental

injunes 10 hc,11lhcnrc ,vorkcrs especially ,,11s1e hundlers However, field observations hove

shown thn1 these hove not been met 1n many hospitals. Dosed on the findinss in this s111�y.

the follo,ving recommendotions ore proflered: 

I There should be proper in-house mnnogemenl of medico! solid \\11Ste. \Vrinen procedures

ond checklists for proper wustc scgrcgouon, hondhng, 1rcntmcn1, ond disposal should be

rom1uln1cd 

2 Approprio10 policy and 111,vs should be cnfon:cd and efTcclive monilorin& system should be

m pla,e Onschnc 1nvcn1ory to be used to scl gools nnd eYl!luntc progress should be defined.

There should be clT«uve ond )lrict 1mplcmcntat1on of rules by surprise visits ond inspection

by oppropriutc nuthonties; the oceountobility of cnch ond every person involved in 

n1ana11c1nent ofbio-n1ed1cnl Yt'llSlc should be fixed.

3. D11111 on wt1s1c generation rutcs, cho.racterisation on types, sources ond composition of

medico! wnstc hos to be improved, because planning for sustoinoblc woste monngc1ncnl

n:quires good nnd n:liable notional dnto on genero1Jon lcvcls and compos111on. 

4 Provision of adequate ond correct personal protc:euvc equipment (PPE) Individualised

troin1ng should be provided on the eorrccl use ond n:movol of PPE There .should be

uisistcncc on use. dcfnuhers should be s.inc1ioncd

s There should be mondn1ory education ond continuous trnining of all codrcs of hcollhcnre

workers on 1100d waste management procucc,. Tnunings should be directed ot \\11Stc

nun1m1•_.i11on, npproprintc segregation, hnndling ond disposal pmeuccs Intensive tnlirung

programme should be conducted 01 rcgul111 time interval for all the stnfT ,vith spc�ml
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jJnportancc to the IIC\V comen. Training curriculum should be specifically designed to suil 

lhtdilTtrc:nt profcssionnl cadre in lhe he,1hhcore system. 

6 fnvirorunentul sen•ice 1nnnogers and supervisors must receive 1rnining and be certified.

Onm1a1ion progran1s should be orgoruscd for newcomers to enable them unders1and rhe

bOSJ>illd opcrouon 

, nierc should be o system in place for the preven1ion of sharps injuries; nnd the mnru1gemcn1

or sharps injuries ,vhcn they occur. 

• 
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APl'ENDIX J

QUESTIONNAIRE

INFECl'IOUS ,v AS'fE i\lANAGEM EN1' PU.1\CTICES IN SELECTED LAGOS 

S'rATE 0\VNED GENEl'tJ\L IIOSPITALS 

Dear Respondent, 

I run o Pos1grodun1c Student mnJonng in l:nvironmcntol 1-icnlth in the University of Ibadan, 
lbndnn. I 0111 corrying out o siudy on "Infectious \Vnsie Monngcment Prociiccs in Selected 
Lnsos Stuh: - o,vncd Ocncrol I lospilnls" TI1is research is purely for ncodcmic purpose; the 
findings will be of immense bcnclit 111 the nren of bio-medicol wnste management. Kindly 
feel free to express your opinion: I assure you thot your comments ,viii be kept e-0nfidcntinl. 
Your honest response to the following questions will be highly opprec101ed. 

Thnnk you for toking your time to fill Ibis queshonno1rc.

Yusuf(, iVI.C. 

Loc.ntion ..... .................. ·· · · -·· ·· ····· Sc.rinJ No ........................ .. 

Instruction: Plet1Sc tick or provide the com:ct responses accordingly: 

SECTIO A: SOCLO -0�10GRAPIIIC CflARACTEIUSTICS

1 Age (ltlSt birtJ,dny) .......... ··, ·· ·· ·· -·· ·· ·· ··· ··· ··· ··········· ···· ··· ··

2. Sex: I !vlolc [ ) 2 Female [ ]

3. I lighcst level of cduC11tion: 1. No formol education I J 2. Primary educouon [ )

3 Secondary cducotton ( ) 4. Others (plcose write the highest

4 

degrcc/ccnl t1cotc) ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

!vlnntol sltltus: I Single ( ] 2. r.1D1Ticd I J 3. Sepamtcd [ ) 4

........ 

Divorced ( ] 

S \Vidowcd ( ) 

s Religion: I Chris1ioni1y ( ] 2. Islam I I 3. Trodilionnl ( l 

4 

6 

Others please specify. ..... ......... .. ···· · .... • • 0 0 I o • o o o o O O O ,._ I O O O o o o o o 000 ••--+•O H  00000 

£thnie group· I Yoruba [ ) 2. lgbo [ ) 3. Hausa [ ) • 

4, Others specify I o • o • o ouH•'''" ",ooH•tt• ,too,,,., ........... ... ·••··•···· ................... ...... .

7. Department .. ................................................ ••••••••••• ••••••••••••••• • •• 
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APl'J::Nl>LX l

QUES
T

IONNAIRE

INFEC1'TOUS \\IAS'fE �IANAGEl\1EN'I' PRAC
T

ICES IN SELECTED LAGOS 

STATE O\VNEO GENERAL IIOSPITALS 

Dcnr Respondent, 

I om n Poslgroduate Student n111Jonng in Env1ronn1cntol Hcollb in  the University of lbndon, 
lbadcm. I on, carrying out o study on "Infectious \Vas1c Monnsemcnl Proc1iccs in Selected 
l.ogos Stoic - o,vned Ocncrnl I lospilols" 1111s research is purely for academic purpose; the 
findings \\ ill be of in1mcnsc benefit 1n the nrca of bio-mcdical waste monngemcnl. Kindly 
feel free to express your opinion; I nssure you 1h01 your comments ,viii be kepi confidcnliol. 
Your honest response to the follo,ving questions will be hi&hly apprcc1a1cd. 

1l1nnk you for taking your time to !ill this qucs1lonn111re. 

Ynsuff, J\1.C. 

Locntion ................................... . Scrinl No ......................... . • 

lustruclion: Pleose tick or provide the com:ct responses nccordiogly: 

SECTION A: SOCIO-DE!l10Glu\PfITC CnAlu\CTERJSl'ICS 

I Age (ltlSl birt.l1dny) ................. · · · ····· · · ····· · ·············· ···· ··· · 

2 Sex· I /'.lnlc [ ] 2 Female [ ] 

3. I lighc�t level of education: I. No fonnrll cducnuon ( ] 2. Primnry cducauon ( J

3. Sccondory educnuon ( J 4. Others (please write the highest

4. 

s. 

dcgrcc/ccrti ficote). . . . . . . . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

�larital stntus: I Single ( J 2. Mamcd I l 3. Scp:irntcd [ I 4
5 \Vidowcd ( J 

Religion: I. Chnstinnity ( I 2. lslom ( I 3. Tmditionnl [ 1 

. . . . . . ' ....... .

Divorced [ I 

4. 01hcrs pie-Me specify. . ........ ·· · · · · · ·· · · · · · · · · · · · · · · · · · ·· · · · · · .. · ·. · ........... -........ .. 

6 Lthnic gsoup· I Yon1b:i [ ] 2. lgbo [ J 3. Hnus3 ( ] 

4 Others specify . . ............. ........... .......... . , ......................................... -..... ..

7. Department .. ' .... ........................... ...... ... , ···-· .•••••••••••••••••••••••••••• • 
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S Job designation: l. Cleaner I I 2 \V 1 
. . 

. 115tc c:o lcc1or/1mnsponer/dispoS11l personnel I j
3 Luborotory sc1cnt1st/tcchnicinn [ I 4 \Von! ouendont/N . . 

[ · urstng nss1sto.nt J 5. Nurse ( j

9. 

6. Doctor [ ] 7. Others specify .. . , . ........ .. . . . .............................. .
\\lork experience (Years): 

•••••••••••••••••••• •• ' ..............•...••.•..•...........•.. ,

SECrlON ll: KNO\\rLEDCE AOOU·r INFECTIOUS \VASTE l\1ANAGE�fENT 

I 0. Arc \\lllStcs sepomted into different components 1n your depnnment? 
I. Yes l ) 2. No [ )

11 II Yes to Question IO please slate the number of components, the ,vnsles are scp11n11cd 

into: I. one [ ] 2. TIA'O l ) 3. ·nm:c ( ) 4. Four [ J 
S. Others specify . . . . . . ' . . . . . . . . . . . . . . ..... . 

12. 1 lo,v do you or \\'OSie handlers identify these components? I. Use of colour-todcd

wnstcs bags? ( 1 2. Use of colour coded dustbins [ ) 3. Use of symbols ( J

4. Others specify................................ .. ···································

13. Have you seen 11,is logo before I. Yes ( ) 2. No [ l

14. If the 011s,ver to Question 13 is yes, ,vhot does it signify ............................ . 
15 \Vhat is the reason for sepnroting medical w11S1c into different components? 

I For easy dispoSlll because ench component ,viii not be heavy ( ) 
2. 10 prevent sprcnd of disease [ ) 3. To be able to select the useful ones ( )

4 To be obit to dispose wnste with blood nnd other body fluids properly ( ]

5 Others specify . . . ... .. .. ., ... ...
\6 \Vim! do )'OU undcrstond by the icnn infectious wns1e? I. waste thnt hns the potcntinl 

10 s11rcnd disease ( J 2 \Vnste gcncro1ed ,vithin the hospital [ ) 

J. Wos1c 1hnt contain blood nnd other body fluid ( ) 4. Don't kno,v [ ]

s. Other! specify . . . . . . . . . .......... . 

17 \Vtuu ore the infectious ,vostes generated in your deponmcnt? 

18 Wastes pocked 1n yellow I Domestic waste ( ) 2. llozardou� ,vas1e ( ) 
J Don't know () 4 Others specify . .. . . • .. ................. �, 

19 Is ;1 necessary 10 1reo1 infcct1ous wastes bcforc disJ10sal7 I Yes I I 2. No ( J
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20 If Y cs  10 Question 19 ,vhat are 1he methods used

I. Autocloving [ ] 2. Disinfeclions ( ] 3. Dry hcol ( I 4. lncinerotion [ ]

5. Ochers specify ...... 
. . . . ········' ...... .... . . .

... ' . . . . . . . . ........... .

21. If No lo Question 19, ,vhy is 1rcatn1cn1 of infectious ,vnsic not necessary?

1 \1/ostc to be disposed do not require ony 1rc111ment ( J 2 Trcn1men1 before disposal

is n \Vllste of n1one) and time [ J 3. I don'I kno,v why \\ll\Sle should be 1re:11ed 

•I Otllers specify. . . . . . . . . . .. ... .. .. ... . .. . ............. . .. 

SEC'l'ION C: A'l'TITUDE OF II OSPITAL STAFJ1 'f0\\'1\ROS INllECTJOUS 

\VAS'l'E t\'IAN,\GEJ\LEN'I' l'ltACl'ICES 

lnslruction: Please tick the word thol besi fits your opinion for each s1n1cment. SA -

Strongly Agree, J. lndilTcrcnt, A· Agree, D· Disagree, SD- Strongly Disagree 

Alliludc slntcntcnts 
22. All ,vustcs gcncm1cd in this bospi1nl nre properly packed

and protected

23. All "'nslcs produced in this hospital are the same and do

not require scpam1ion into dilTerent ,vas1e bins or bogs

24 Separo11on or sorting of \YllSICS into dirTeren1 bins is solely

the job or n waste handler 

25. Medical ,vos1e is more dangerous than household waste
26. Dumping bio-medical ¼11Slc ,vilh household ,vnstes

connot cause ony heallh problem

27 Foilurc 1o ,\/l\Sh one's hand docs nol pose nny heahh risk

10 one's sclfond others 

28. The  use or protec tive equipmc:nl such os gloves, npron,

masks cle. by ,YllSte handlers is nor necessary. 

29 Jnfeclious ,vostc does not require an)' special trCotrncnt

before disposal 

JO. Scpanuion of infcc1ious ,vns1e will help pro1cc1 the hcollh

of hospital slllrT especially ,vo.sle handlers? 

31. 1 lospilel sui!Ts do nol require any special 1t11inin11 on good

was1cs management procliccs.

32 tnfccuou� wa.slc should be clumped within the hospi1nl and

bum1 111 the open.
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SECTION C: INFECTIOUS \\IASTE l\lANACEMENT PRACTICES L�
HOSPITALS 

33 DiJ you undergo nn t · • h Y nuning on ow to hnndlc infectious waste? 1 Yes ( ] 2. No ( l
34 If yes to question 33, \Vhcn were you trnincd? I Before employment [ ]

2. In-service training ( ) 3 ln11ncdintely I \\18$ employed [ J
4. Other!> please specify...... • . • . , 

. . . . . . . . . . . . ' . . . . ..... ' ............. . 

35 Are shnrps sepnrotcd from other infectious \\'!ISie? 1. Yes[] 2. No ( j 

36. If yes to question 35, \vhnt kind of container is used for collection? I. Phistic [ ]

2 Cnrdbonrd/corton ( ) 3.Nylonbllc ( ) 4 Other

specify.. . ... . . . . . ..... ...................... . 

37 \Vhnt kind of dust bin is used for \\'OSie collection? I. Containers \vilh cover [ ) 

2. Containers ,vithout cover ( J 3. Containers lined \vith lcnk proofbngs [ )

4. Colour coded bags or dustbins [ ls. 01hcrs

specify ................. . . ................. ". 

38 \Vhat happens to the infoctious \vnstes produced/collected in your Department? 

I. Open burning ( ] 2. lncincrotion ( ) 3. 8uryinc within the hospilnl premises ( )

4. LA \V/IIIA collects for l11J1dlill disposal ( J S. Disposed al dumpsitc: ( ]

6. Others speciry , .. . . .............................................. .............................. . 

39. Do you observe one or rnorc of the following a1 the point, wbc:rc wnstes arc gnlhcrcd?

I. Flies [ ] 2. Bod odour/slcnch ( ) 3. Rnts [ ] 4 Dogs [ 1

S. Others sl)Ccify ......................... · . , ·· · ·· · ·· ··· · · ···· · ···· ·· ······ ·· ·· ·· ·· ·· · · · ..... . 

<10. Do you hnntlle \VUSIC os port of your du1ics? I. Yes ( I 2. No ( ) 

<11. If no 10 qucsiion 40, do you scparote your wnstc:s ns Ibey 1Uc being generated 

t Yes l J 2 No I I 

IJ yes ro r1ucstio11 40. Answer <1ucs1io11s 42 • 47 

42, I low do you convey 1he \VOSte con1nincr? 

1 Oy carrying on lhe h.:nd l J 2 push carts [ I 3 Trolley [ I 

4 01hcrs specify . .. •• • • • • • •••

43. \Vhcre do you take these \vnstc:s to after collec1ion? I Incinerator [ )

2 Dumpsite ( ) 3 Closed storngc: orco l J 4. 01hcrs

specify
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44 

45. 

ls wnste cont11iner re-used aflcr waste d. ··'? 1 y . . ispo- · es [ ) 2. No [ ] 
II �4 is y cs, how is the container decontominotcd? I. \Vaslung with soap nnd \Wier
using broom or brush [ ] 2. \Vnshing with \Voter only [ ) 3. \Vashing \vith soap,
\\'titer nnd disinfectant [ ] 4. \Ve don't wnsh the containers, we just empty it [ ]
5. Others specify.. . . . . .... . ..... . 

• • • • •••••••••••••••••••••••• 

46. Do you or nny of your members re-use nny matenol from the \YllSle collec ted?
I. Y cs [ ] 2. No ( J

47 If 46 is Yes, list the materials !hot can be re-used . .................................. . 
. ' . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . ....... ' . . . . . . . . . .

48. After cnch dny's \\'Ork, do you do one or more ofll1e rollowin11? 
I. \VRSh hnnds ,vith soop ond \Wier [ J 2. \Vosh hands \vith soap, \Yater and disinfectant
( I 3. rnko my bath \vith soap, \YOter ond disinfec tant [ ] 4. \Vnsh hands with \voter
contn1111ng disinfectant [ ) 5. \Vosh hands \vith ,w,cr only [ J
6. Others specify ....... .......... .......... . • 

<19. Ho,v do you prevent spillage? I. Proper pnckaging of the 1V11Slc. 2. Proper storage so 
thnt nnin1ols ,vill not spill it l ] 3. Enrly disposal [ J 4.All of the above ( ) 
5. Don't knO\V ( ) 6. Others specify ................... ................................ . 

SO \Vhenevc:r infectious ,VDSte is spilled, ,vhat actions do you take? I. Pock the ,voste [ ] 
2. Pnck the ,vnste nnd dismfcct 1he pince. 3. Don't kno1v [ I
4 Others specify . ... . . . . . ..... ..... ... . ... ··· .... ....... ··· ··· ·· · · ···· ................. . 

SI Do you repor1 incidence of spill to the n1nnogcmcnt? I. Yes [ ] 2 No ( }

S2. If )C:S to SI, \vhot action docs the rnnnogc,ncnt tnlcc? 

....... ............
..................

....... ......
........................

....... , ...
.............

.....
...
............

.
.
....... . .

53 Arc you sauslicd ,vith the curTCnt method of infecuous ,vnste handling/disposal in your 

hospital? I Yes [ J 2. No [ 1 

54 Jf no to question SJ, what ore your rcosons/obser\lations

.. . . . . . . . . . ... . . . . . . . .... ' ............
....... , ........... . 

............ ' .......
..... ... . ................... ..

SS. \Vhot nrc your suggesuons for proper handling of infectious ,vnstcs? 

' . . . . .  
o o o • • o o O o o o 'o o o o o o o o o t o • o o • • o • o o t • o o • • o o o o o O t o t o o O O IO O O O O o t f o o t 
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44 

45. 

Is
. 
\VllStC container re-used af\er waste disposal? I. Yes ( I 2. No [ ]

11 44 1s Y cs, how is 1he conlni e d . n r ccon1am1noled? I. \Vashing ,vi1h soap and ,Ynter
using broorn or brwh l J 2. \Vaslung wilh ,vnter only [ I 3. \V11Shing ,vilh soop,
,Yntcr and disinfcclont [ ) 4. \Ve don't \\'IISh the contoiners, we just empty ii ( )
5. Others specify.... •.• , ... ,. . ......... ' . . . . . . . . . . . . . . . . .. . . .... .

46. Do you or any of your members re-use nny material from lhe ,vasle collected?
I. Yes [ ] 2. No ( )

47 If 116 13 Y cs, list the materials tl111t Cllll be re-used .................................. .. 
• • • • • . .  ... . .. . ' . . ,. .. . ....•.... •..•••... , ......•.••• , ... 

48. Af\cr eoch day's ,vork, do you do one or more of the follo,ving?

l ,vnsh hnnds \\<ith sonp ond \\'Iller [ ) 2. \Vosh hands ,vith so�p. ,vatcr and disinfectant

! I J. foke my bath ,vith soop, ,voter and disinfectant [ J 4. \Vnsh hands \Vlth water

contnuung dis1nfcctont [ ] 5. \Vosh hnnds ,vith wotcr only [ )
6. Others specify .................... ...... . • 

it 9. llo,v do you prevent spillage? I. Proper packaging of the \VOSte . 2. Proper storage so 

1h01 onimols ,viJI not spill it [ ] 3, Enrly disposal f) 4 All of the above [ ) 

S. Don't kno,v [ ) 6. Others specify ................................................... . 
50 \Vhenever infectious \\'ti.Ste is spilled, ,vhat actions do you take? J. Pock the woste [ ) 

2 Pack the \VQS(C and dismfccl the pince. 3. Don't knO\V f ) 

4. Olhtrs specify .. . .. .. . .. . ....... .. · · ·· ··· ·· ··· ···· ··· ······· ·· ·· ·· ·· ·· · ···· · ······ ···· 

5 I Do you report incidence of spill to lhe monogcmcnt? I. YCJ ( ) 2. No [ ) 

52. If yes 10 51. whot oc1ion does the mnnogctncnl toke?

. .................................................................... ' ' ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . ' . . . . . . .. . . . . . . . . .. 
53 Arc you sausticd \vith the current method of infectious \YOSle hsndlinsfdisposal in your 

hospi1nl? I Yes [ 12, No [ I 

54. Jfno to qucsuon 53, wh111 ore your rcnsons/obsc:rvauons

. . . . . . . . . . . . . . ...... . ....... ' ...... .................................... ... , ...................................... . 
ss. \Vhnt ore your suggestions for proper handling of Infectious ,vnstes? 

. . . . . . . . ' . . . . . . .  .. . ... ... ········ ······· .. ..... .. . .. .. .
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SECTION l>: IIEAL'l"ll lNFORl\tATION ANO CONDITION

56 Li�I the regular components of the \Ynstes prod d 
. 

0 uce 1n your cpartmen1 
.................. ........ ·•·•·························. ·········· .... ... ........... ...............

57 \Vhich of these \VllStcs listed nbovc cnn cnusc discnsdinfcclion? 

. . . . 

.. . . . . . . . . . . . . . " . . . . . . . . . . . . . ..................

58 Oln 111,propcr \YllSlt disposal practices cnuse any disease? 1. Yes ( J 2. No [ J 

59. List four d1sensc/infections thnt can be contrnctcd from Improper ,,·astc mom1ccmcn1

prncttCCS •.............•.. '.. .. . •. . . . ............. ................................. . .. ................. . 

60. 1 lnvc you ever been diagnosed for nny of the diseases n1cn11oncd in 59 above?

I. Yes I l 2. No ( J

. . . . 

61. If yes 10 question 60, ,vhcn ,vns thot? ...................... ... ......... .................. .. 

62. I IO"' do you protect yourself fron1 injury or infcc1ion, while handling infectious ,wstc?

I. Use: of gloves ( ) 2. Use of nose mnsks/gogglcs ( J
3. Use of boots [ ] 4 Use of aprons [ ) S. I do not use nnytlung [ ) 6. All of the above

l ] 7 Oll\tCS SJ)CCi f y.,.... . . . . . . . . . . . . . . .. . ... .. . . . . .. . . . . . . . . . . . . . . . . . . . . .. 

63. HO\V onen do you protect yourself ,vith protective equipment? I. Ahvoys ( )

2. Sometimes [ ] 3. Never ( ) 4. \Vhenever it is provided [ I

5. 01l1crs specif)' ................................................... , ....................... . 

64. Do you go for medical checkup? I. Yes [ ] 2. No [ ]

6S. If yes 10 question 61, how often do you go for this checkup I. Every year

2 Every 9i'< months 3. E,•cry three months 4. Others specify..... . ................... . .

66. lf no to question 61 why? I I don't feel it is ncccsso.ry since I om not sick ( ]

2 it is a ,wstc of lime ond money [ ) 3. I cannot afford it [ )

4 1ny employer did not make provision for it [ )

S Others specify ..... .. .............. .. 

67 Does your e1nploycr n1nke nny immunization compulsory? I.Yes [ ) 2. No[]

68. tf Yes to ques1ion 67, list the 1nfcction,/discases you hove been in1mumsed

for . . . . . ' . . . . . . . . . . .. •• •••••••••

. . ···••········ .......
.............. .......................

..
.
.......................

.... ....
........ ..

. 
·······-··

··
- ---
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APPENDIX ll

ODSEllVATION CllECKLIST ON THE ASSESSI\IENT OF INFECTfOUS \VAS'fE 

l\fANAGEt\1 ENT PRAC
T

ICES IN SOt\lE SELECTED LAGOS S1'ATE-O\VNED 

GENERAL HOSPITALS. 

NAl\1E 011' IIOSJ'ITi.\L ............................................. ..

LOC,\'l'ION ........................................................... . 

NO OF ST,\Flt ................................. , ...................... . 

A· SF.Glll!:GATION OF INFEC
T

IOUS \\IAS'l'E • 

Colour of lnfccliuus All lypcs of Non-hnwrdous Jlcmnrlu 
to11111incr used ,,•nslc onlv 11 nstc wnslc 

Hinck 

On1ngc/rcd 

Oilier colours 

O· SIIAIU' CON'f'AJ ME r . 

Sharr con1ni111ncn1 )CS no Remarks 

Scpnrnlc con111incr 
used 

Con1nincr is lcul< und 
(IUIICllll'C nroof 

Contnincr is 1ii;h1ly 
lhhlc,1 

C: OOCUl\lEN'l'A I , 1·10 OF \VASTE CONTAl1'1ER

oocu111cnln Avnilablc Nol nvnllnblc 1\dcqunlc lnndcquntc 

Tlon 
Lnhcl 

Dale or 
(Ollcclion 

\\lprd 
Con lent 

l)tlllnulion ' 
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APPENDIX ll

oosat V A·rtON CllliCKLIST ON Tl m ASSF.SSl\lENT OF INFEC
T

IOUS \VASTE 

l\lANAGEI\IENT PRACTICES IN S01\LE SELECI'ED L,\GOS STATE-0\VNED 

GENER,\L IIOSPITA�. 

NAM£ OF 110s1•1 .. r J\L .............................................. . 

LOCA"l'ION ........................................................... . 

NO OF S1
1

AFJl ........................................................ . 

;\: SEGREGATION OF INFECTIOUS \VAS1'E 

Colour of I nfcclious All lypc.1 of Non-hnznrdous Rcmnrlu 
co11111incr used wnslc only 11 nslc IHISIC 

lllncl< 

Orn nee/red 

Other colours 

13, SLIAlU' CON'l'A1Nl\1E 'T • 

Sh:irp con1nion1cnt )'CS no Rcn1nrks 

Scpnrnic contnincr 
usctl 

Contnincr is lcnl< nntl 
nunclurc nroof 

Conlnincr is cighll)' 
lhlllcd 

C: DOCU�IE i I • "'I' \TION or \V;\STE CONTAIJ'IEll

Docu111c11tn ,\vnllnblc Nol n,•nilnblc Adcqunlc I nntlcqunlc 

Tion 

Lnbcl 

Dntc or

collcc1io11 
\\lord 

Co111c11I 

l)cstluution 
-
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D: CONTAINF.lt DECONT,\l\tlNATION
Avnilablc Not 11v11ilnblt Sufficient lnsuffidtnl 

Outllnctl 

procedure 

\Vnlcr 

Sonp 

l)isinrcclnnt 

Urnsh 

I�: SANl'l'AllY AND IIYG� IC CONOJTION or \VAS1'E CONTAINER 

S:inilnry nnll Ye, No Rcm:irlu 

hygienic cuntlition 
or wnstc coutnincr 

Col'crctl 
• 

IJ:xpOSCll 

\Vet 

S111elling 

l<lics nntl other 

I CCtOI"') lll'CSClll

01'crno11•ing 

F: ONSITE Tlv\NSl'OllTATION OF \VASTE 

AIJ�cnt A11nilnlJle 111111 ;\1n!lnblc but 
functionnl non f11nctionol Rcm11rks 

\Vhcclcll 
lrOIIC) 

\Vhcclctl bins 

Cnrls 
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G: PRll\1ARY/IN1'ERl�l \VASTE STORAGE FACILITY
Primary" nslc 

srornec r:,cilih• 
Oru111s without 

lid 
. 

Orun,s "ilh lid 

l'lnslic bin� 
"ilhoul lill
l'hutic bins 

II ilh 11th 

Cement 1h1111p 

Open 1l11111p 

lnrcctious 

\\'IISIC 

1rcnt111cnt 

fncililv 

Open burning 

lucincrntion 

Pit du111pi11g 

Cu11111os1ing 

Lnnlllill 

1 rcn1n1c111 
111clhods 

lncincrnllon 

,\ulucln, c 

l\licrownvc 

l'l,1snu1 

11) rolvsiJ
• Chcniicul 

t11Jl11fcction 

Abscnl rrcscnl nnd rrcscnl bur 
runclionnl non funclionnl 

II· \\'AS'l'E TREATl\1E 'T FACILITY • 

l'rcscnl 111111 Prcscnr nnll Abscnl 
funclionnl non-funclionnl 

• 
J • I \\I \STE Tlill,\I\IENT 1\1£11100S

Remarks 

• 

Rcn1orl<S 

Absent A\·nilublc Avnilnblc Avnilnblc non 

funclionnl funclionnl fuoclionol 

tlllNHIIIIC inntlcnuntc 

7,9>-o'-,., 
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J: PltOl'ECTIVE EQUJPl\1ENT USED
rrolcctivc A,•ailnble Av11i111ble Avnil11blc non Rcn111rl<J equipment used functionnl runc1ion11I runclionnl 

11dcountc inadc11u11lc 
Apron/con ls 

l'llouth/nosc 
111:1�1< 

Gloves 

lloots 

!lye • 

urolecto rll'Ol!l' I c 

I<: SPILL �1/\NAGEl'>IEN'r 

Avnllnbk Not nvnilnblc Rc111nrlu 
l'rocc,lur� for hnndllng nnd 
ctcnnine or infectious snill 

Record of spill 

L: SPILL E.QUll'lVlENTS PnOVIOED 

,\vnilnhlc /\ ,•niloblc J\ vnilnble non Spill 
funclionnl funclionnl Rcmnrlu c,1uipmcnl fuuclionnl 
l11n1lcoun1c nrovidcll ndcnunlc 

Absorbent 
n1ntcrial 

Oisi11fcc111111 

Hcd/ornngc 
bnPS 

ProtccllVC C) C

wcnr 

Uroont/brush 

Nosc/inonlh 
neu�k 

,0�0AN� 

� 
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J: PllOTECTl\'E EQUTPJ\1ENT USED
l'rotccli,•c Avnil:ablc A,•:iilablc A ,·11i11blc non Rcmnrkl equipment used runclional runclionnl runclionol 

n«.lcounlc l11atlcc1uale 
Apron/couts 

i\loulh/nosc 
n1:1sk 

Cto,·c� 

0001s 

. 
- - .

�) t 

nro I cc10 r/11.01111 le 

I 
�

IC: Sri LL t.lANAGEt.lEN'f 

AvallnlJlc Not nvoilnblc Rcninrks 

l'rocc,lurc� for hn1ulling no1I 
rJcnoiiH! of infc.clious s11iU 

llecon.1 of spill 

• " , 
• 

L Sl'll L EQUll't.1.£NTS 11ROVTOEO 

,\vnilnblc A,•nilnl,lc ;\vnilnblc 11011Spill 
fundionnl rundionnl Rcmnrks cquip111cnt runclionnl 
fnn<lcnuncc nro\'ltlc,1 n1lcnun1c 

Ab�orlJcut 
mnlcrinl 

Dlsinfcclnnt 

llctl/ornngc 
I.Jnl>.S 

!'rutccuvc eye 
wcnr 

Oruo1n/1Jrush 

'loschnouth 
111u�1, 
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J: Plt01'ECTIVE EQUIPJ\IENT USED
rrolcclivc Avnilnblc A,•ailnblc A ,•ailablc non Rrrnnrks ,quipn1cnl used runctlonnl functionnl functional 

ndcnunlc inndcuunlc 
Apron/con ls 

i\'lou I h/nosc 
11111)1< 

Clo,•c) 

Ooots 
.___  

• E)C 
nrOICCIO r/t• 01'1' le 

I(: SPILL f.lANACEr.1 EN'l'

Avnllnblc Not n\111ilnblc Rcmnrl<S 
l'rucc1lurc, ror hnnilling nncl 

ckn11i11P or infcc1ious suill 

llccoril of s11ill 

L· PILL EQUfP�IEN'l'S J'ROVTDE.D• 

Avnilnbk Avnilnblc A vnilnblc non S11ill 
funclionnl funclioonl llcmnrks cquipmcnl funclionnl 

ndcnuntc l11111lcr•un1c nrovltlc1I 
Absorbent 

mnlcrinl 
Disinfcc111111 

Hcd/ornngc 
Linus 

l'rolcclivc eye 
wc:1r 

Uroo,n/brush 

'losc/n10111h 
11111�1( 
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