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ABSTRACT 

Children of school nge are considered to be among the group most vulnc:roblc 10 the 

adverse effects of noise. Most schools in Nigeria fncc nd, ersc en, 1ronmen1al condi1ions 

including noise nnd its rclntcd impact is poorly documented. ·n,i:. stud} assessed the 

01nb1cnt noise levels 10 sehoob, determined Lhc pre\"alcncc of hcanng 1mp;unnent nnd 

documented students· pcrccphon of noise in their lenming environment 

The study ,vns o descriptive cross-sce11onlll survey Three schools v,crc purposi, el) 

selected ,vithin diITerent high nctivity OICas in Ibadan viz. 1'-lethodist Grun1n1ur School 

(MOS) Dodijn (l'vlnrkct nrcu). Anglican Orommnr school (AGS) Toull Garden (I rallic 

orco) und Okc-Dolu Comprehensive l ligb school (OOCIIS) Ql,.c-Oolo (Industrial area). 

Abadi nu College (AC) Uni,crsity of Ibadan (Aendcn1ie nrcn) \\'US selected ns the control 

A sysh:1nnlie rondo1n sumpling technique ,,..ns used to select JOO pnnicipnnts from senior 

sec:ondory clnsscs. A vnlidntcd se1ni-s1ruc1ured questionnaire ,,11.S used to elicit 

infom101ion on their perception of noise. "hilc a calibro1cd noise level ,ncter \\ilS used to 

,ncnsure noise levels in four different locn1ions in each school for one month. l'urc•lonc 

nudion1ctry test 01 stnndnrd frcqucncic� \\115 conduc1cd on the c'(poscd nnd contr0l groups 

The observed noise levels and oud1ometrie outcomes ,,ere comp:1rcd ,,,th \VI 10 lin1its. 

Onto \\'ere nnnlysed using dcscripll, c stotJstics, 1\i'IOVA and Chi•sqlllU'C test 

The respondents' oge ranged bct\\ccn 15-19 ye:us nnd the mean ogc \\-:IS 15.6!0.7 )·ears. 

nnd SS.7¾ \\-ere females. r.-lost of the respondents (89,3¾) \\ere D\\Orc of the ad,crsc 

effects or noise. l\,lnjori1y, 87.0% adm111cd thot loud noise could result in hearing loss. 

Most (98.7%) reponed that noise \\"l!S capable or alTcctini: their ucademic pcrfonnonce. 

rvlojority of respondents fron1 AGS (80�•) nnd !'-!GS (86¾) reported headache ru; the moM 

severe noise n:hucd non-oudilol') cffcc1 compnrcd with the control (26. 7°-�) (p"- 0.05). 

"hile 64o/o of respondents ,n OOCI IS reported urcdncss us the most SC\'crc noise rclulcd 

non-auditory effect con1parcd to 41.3% 1n the con1rol. The range of noise lc\'cls in lhc 

exposed (65.4 dBA-82.1 dl3A) tind control (SltS dBA-71 J dllA) groups c,cccded the 

\VHO recommended lin1ils for i.chool environments (35 dBA). TI11: n1cnn noiM: lc,el, lor 

1he specific e)lposcd groups include 73.8±5.1 dOA (1\GS). 76.0J:8.0 JOA (l\,IOS). w1J 

70.8.t8.5 dOA (ODCIIS) con1pnrcd 10 the contr0I or 63.8*5 J dOA (p"il.05) 1 he 
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AllSTRJ\CT 

Children of school oge arc considered to be among the group most vulnerable to the 

adverse effects of noise. Most schools in Nigcno foce od, erse en, 1ronmental conditions 

including noise and ib related inlpact is poorl) documented. TI1is stud) assessed thl' 

ambient noise levels 1n school�. dctcnn1ned the pn:,ulcncc of hcruing 1mpa1nncnt and 

documented students' perception of noise in their learning environment 

The study \\115 a descriptive cross-sectional sur\ C) Three schools \\Cn: purposi .. cl} 

selected ,vithin different high activity areas in lbodnn ,u. 1'1cthodist Grnnlmor School 

(lvlOS) Oodijn (�lorkct area). Anglican Grammar school (AGS) Tollli Gnrden ("I rnllic 

area) nod Okc-Oolo Co,nprchcnsivc lligh school (OOCIIS) Okc-l3olo (lndu,trial area) 

Abadlnn College (AC) University of lbndnn (Academic orca} \\'US selected os the control. 

A systcrnntic rondon1 sornpling technique \\US used to select 300 pa.nicipants from senior 

secondary class�. A validated sc1ni-strueturcd qucs11onno1rc ,,n.s used 10 elicit 

infom1ntion on their perception of noise. \\hilc 1.1 co.librotcd noise lc,·cl meter \\.IS used to 

1neasure noise levels in four different locations 1n each school for one month. l'un:-tone 

uudion1ctry tc�t ot stnndurd frequencies \\U:. conducted on the espo�d ond control 11roups 

TI1c obScr\·cd noise levels nnd oud1on1ctric outcomes \\Cl'C comp:m:d ,,ith \VI 10 lin,its 

Dato "'ere nnalysc:d using dcscrip11, c stotisue:., 1\1'-:0VA nnd Chi-square test. 

Tue respondents' age ranged be1,\'cen I 5-19 years and the mean age \\.IS I 5.6 O. 7 years; 

nnd 55.7% ,vcre fcnlolcs lvlost of the respondents (89.JC\•) \ \ 'ere o\\·nrc of the ad , cr1,c 

effects of noise 1'-lajority, 87 0% admined lhot loud noise could result in hearing loss. 

l\otost (98. 7%) reponcd thnt noise ,vns cnpoble of nffcctinl! their acadc1n1c perfonnonce 

l\olnjority or respondents from AOS (80%) and �IGS (86°/4) rcponcd headache :is the 1nost 

severe nobc �lated non-ouditol) effect compared with the control (26.7°10) (p< 0.05), 

" hilc 64¾ of respondents in OBCI IS rcponcd tiredness os the most seven: noise rela1ed 

non-ouduol)' effect compnrcd to 41.3% 1n the control. Inc mngc of  noise le,cls in the 

exposed (65.4 dBA-82.1 dBA) and control (58.S dBA-71.3 dllA) group� e,ccedcd the 

\VMO recon1mended limils for school environ,ncnts (JS dBA). The mcnn noise lc,ch tor 

the specific c'(po�d groups include 73.8iS. I dOA (AGS), 76.0.t.8.0 dOA (?-IGS). and 

70.8±8.S dDA (OOCIIS) compnred 10 the control of 63.8:t:S.J dOA (p<0.05) TI,c 
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prcvnlcncc of hearing i1npainncnt at !'41 dll1\ 1n the bcucr car among the pJJ1ic1pant.s 1n 

1hc market (NlGS) ond 1raffic (AGS) areas \\ere 20.00,o each Md I 0.0°'o in the 1nd�1nal 

area (OBCI-IS) compared 10 0.0% in the control nrcn (AC) (p<0.05) 

I ligh noise levels nnd hearing 1mpairmcn1 \\ere mon: pronounced among the participants 

fron, the major noise generating areas. There 1s need for O)o S1n1e Go\ emn1cnt 10 

formulate specific polic) guidelines on lond use requirement ,urned nt pre\ cntinp 

vulnerable groups cspcc1olly school children fronl being cJ1.poscd to ha.wrdoU> nu1..c 

levels. 

Key \Vortls: Ambienl noise le\cls, Hearing i1npairmcn1, Noise rcrccpuon, School 

environn1en1 

\\lord count: 453 
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CIIJs\l'l'ERO '£ 

INTROOUCl'ION 

Sound isl\ particulo..r auditory impression perceived b)' the sense of hearing \\'hich ,,hen 

present "here un\\ o.ntcd is col led noise pollution. Noise is on unpleasant, undc,in1hlc and

o d.1sc:ordant sow1d (EPA, 1998). (he noise problem:. plllguing the modem �>eu:t� �uch a,­

the roar of airlifts. the thunder of heavily laden Lomcs, 1milers. tunl..crs ond the thump'> 

ond whin� of 1ndu�tnol societies is incompu.robh: ,vith the noise problem of the past. 

These provide us ,,ith noisy backgrounds thai pose serious health 1mplic01ions ,,h1ch 

considerobl). alTcct econon1ic dc ,clopn1cnt. J\ccorchng 10 \\'HO (2001 ). Traffic noise I!>

the moin source of en, ironmentol noise c"posurc. \non1ohorun 01 al. (2tJO.ll ,,hile 

studying noise le,cl in ,\gbor. Dclto Stoic obser-..cd that the cn,ironmcntol noise \\.b

caused predominant!) b)' big trucl..s, lu.xul') passenger busc) and b} commcrc1ol 

acti,111cs Similo.rl). Onuu ( 1999) observed 1h01 rood trolfic noise cons1i1u1e:. the largest 

proponion or en, ironmcntol noise in urban nrens. 

Like the home and 1he ,vorl.. pince, the �chool i'> nlso ,111 in1punan1 ran of 111:111', 

cnv1ronmen1. \Vorld\',1dc. n1orc children enroll in :.chool more 1h00 ever before 111 hi-ion •

All esti� 81 per ccnl or pri1nlll) school age children no" aucnd school. and ot th�. 

84 per cent complete primlll)' �hool (UNLSCO. 2002) Ilic 'chool ·anitJt111n .md 

llyg1cnc (SSIIE) Global S)mpos1um held in 200•1 recogni,cd that School i,; 1n1p11rt.1111 tvr 

cot,:nlll\t. trc.1uvc o.ncJ sociul dcvcloprncnl or chllJn:n 10 lcorn heller ond 10 th,-.: 1hc 

ch.lllcnacs or ruiurc lire. Schools urc llu:rcfar,: C\J)CCh:J ,,, Cll'l\11\, lht h.:,l �' ,,,hi. 

concJ1tions (or children'• ph) )teal and intellcc:1unl tlevd11pn1cn1 l 11\ ir,111111cn1.1' '"''''" ,, 

one of the morn rnctors 1h11t odver-.cly uffccl these opthnnl 1:oncJl1101t, \ h11'\."'-" er ch1l,l�n 

a,c r11rc:ly cxf)OIW tu 1l11gle wurc:CJ, nlihuugh one noise ,ou1cc 11111) 111Jc,-..t t,,: n111re 

.wlicnl 1n ccruun 11Chool 11u11tlun� Yo:1. chllJrcn ,,n: C'lpl1,,:J 10 11 "Ide r.111110: ,,I' 11111\..-
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sources lhnt vary across school locot100 o.nd chusroom position o.nd i t  1s likel} that the.se 

noise sources internet (Dockrcll & Shield, 2002). 

Noise levels ore mcosured in Decibels (dO), one decibel is the t.hreshold of h.:anng 

Approxin,otcl) 60 di) 1s the lc,el of nomu1I Lnlk1ng According to \VI 1.0 (2001), the 

permissible noise level in school environments should not exceed 3Sd0 l:xposurc for n1orc 

thon 6 hours o doy 10 sound in excess of 85d8 is potcnuall) haJ..ardous (\VJ 10, 200 I). 

According to Ochsner (2003 ), both the amount of noise ond the length or 11n1c one 1, 

exposed to noise detcm,ine its abilit) to doniagc hearing I lcanng lo\� often tx:cur.. 

graduolly, becoming ,vorsc over llme For this rcnson. many people do not become O\\an: 

of their hearing loss until it i s  too lnu: to ovoid permanent domn£C. 

The adverse effects of noise on hearing mny be clnssilied into three C!l1egorie� nan,cl}", 

Tempor11ry Threshold Sh1fi (
r

rS), rem1oncnt Threshold Shill (I' IS) and acoustic trnun,a 

(\\lolfgong. 2005). Reports fro1n studies ind1cn1c th:11 lbr the 1)0 r,:rccntile of nlli!,C· 

exposed population. the risk of presumed noise- induced hcmng loss (NII IL) incrca,e� 

cxponcntioll) for noise le,cls be)·ond 85d0A and re,ults to permanent threshold ,hifl 

o,cr prolonged pcnod (\\ 110, 1997, 2001) Aeconhng 10 \VIIO (2001), noise has bo1h 

ouditol') and non-oudi1of) clTects 

Although the din:cl physical con�equcncc of listening to loud noise, cspccinll) O\iCr a period 

of ume, is hearing loss ond tinnitus (auditor) clTcct), the cfTects of noise do not �lop ,vith 1hc 

cars. olsc :11 C\,Cn lo\\C:r i111cnshics cnn hn,c on indircc1 1111p.1c1 on our ph)':.10l01,ti.:al and 

psychological sy:.lc:m'> (Non auditOf) cOc:c1s) such as nnno)ancc and 1mtabiht), 

hypcncnsion, high stress levels. slccplcs5nc:ss, 1ncrca�cd hcan mu:, cortlio-:1,cular 

constr1c1ion, labored breoth,ng. and change'> in brain chc:rnbll') (\VI 10 :?004). These hc:.ilth 

cfTcc1s, in tum. enn lead 10 social handicap, reduced produc1ivi1)·. dccn:ascd pcrform:incc ,n 

learning. obsentccism In lhc \,orkploc.c ond school, incn:nscd drug u<;c, and occic.lcn1, (\\ HO. 

2004). runhc_rmorc, stn:� and h) pcncn&ion on: among the leading en�� of hcahh 

problem'>. whc:rc;u tinnitus con lc:id to forgcllulncss. �\'ere dcpres\ion ond 111 lime<. pnn1c 

ottncks (field, 1993). olsc is thus n h:11..ord 10 our o�croll hc:ohh and \\Cll-hc1111i
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� lost people do not recognize noise o.s on insithous pollutant or attribute 11 10 ony 

psychological in1pnc1s though they may consider II us nuisance during sleep hou� lo 

studies carried out in de,cloped societies such os Europe, it \\RS demonstrated th:11 children 

living and nttcnding schools neiir airports, elevated 1min1. und high\\'ll} !I suITcr distr11tllun�. 

lock of conccntrollon ond rcstlcssnci.s This le.ids 10 poor scores and IO\\Cr producll\ II} 1n 

their ncndcmic pcrformnnces ti� comp:ircd to their peers in lc,s noi�> cn\.1rt1nmcnl\ 

(Stansfcld ct nl, 2005). In developing countries 111.e Nigeria \ ,here urb.>n t.1,,\ and proper 

land use conJ111ons arc relegated to the backi:round, similar studies ore Incl.ins llence there 

is the need to conduct such invcstigauon since scvcml student!> learn in these t} pcs of 

school settings 

1.1 Stntcn1cn1 of rroblcn1 

Noise-induced hennng imp:i1m1c111 (NII 11) is hnnll) o mottc:r of public health concern 1n 

llllUl}' developing countries such us Nigcriu In Nigeria. there 1!> poor kno,,tcdgc on the 

effect of noise on the hearing function of nlO\l �-ople I lcncc, 11 is oncn taken for 

gr.i.nted. -n,is can be attributed 10 ignomnce, nei:ligcnec nod povcn) I urthcrmore. 

substantial d:113 on thil. licld is lackin111n Nii:criii .u much \\Ork has not bc(:n done ll1cre 

arc fc\\' or poorl) enforced nn1�c pollution control lo , ,) 1n n,nn> paru. ol the counll') In 

dc,cloping countrtc� like N1gc:rio. many children do not ho, c access to ideal or :.crcnc 

lc:iming cnv11onn1c:nts. Noise control in the school cnviron1nent is hence, o real puhhc 

health ch.illcogc thnt cnlls for concern os n cons,dernble proportion of 1nformo11on nccJ,:J 

by people tO<lny re hes on hcanni; , in the telephone, rnd10 nod tele, 1:.1011 Chiltln:n an: the 

futwc hope and a defect in their learning environment due 10 the 1nen.icc of no, .. c afT«ts 

their overall produc11v1t) hence hi11dcrin11 then, fro1n n1u\1111111n11 their 1ndiv1du.1l 

potcntirtls. 

1.l ,lu1tlficatl11n of',tudy 

In Nigcno. the gap in l.nO\\lcdgc ubout the ud,.:rM: cOec:t nt n1l1Sc on hc,,lth h,l, 

cncourogcd poor building codes nnd wban plnnntng imph:mcntnllon� l lcncc, 1110�1 ol the 

1ehool, 1n Ibadan we poorl} loc111cd ,, ilh 11 11rca1 11u1Jorlt) nloni; ni.un ro;1d� I hi\ ,1uJ) 

,, 111 pro, 1clc lnformollon on the pc:rcchcd encct, ol 1101�c pollutton 1111 the ,111Jent\ 111 
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Most people do nol recognize noise ns nn insidious pollumn1 o r  :11tribu1e it to on) 

psychological impacts though they may consider II as nuisance during sleep hours In 

studies carried out in dc,·cloped �cicucs such ns Europe. it ,�llS dcmonStratcd th:lt childn:n 

llvins and aucnding schools nc:tr o,rpo�. clcv:ited trains, and high\\'ll) s suffer d1stmc11un,. 

lack of conccn1rn11on and rC3tles�ncss. This lc:ids to poor scores and lo\,cr producll\ II} ,n 

their ocndcn,ic perfonnnnces a, compared to their peers in less nois) c:n\ irunmcnt, 

(Slunsfeld ct nl, 2005). In de,•cloping countries like 1gcno \\here urb3n lo\\� :ind proper 

lnnd use cond111on� ore relegated 10 the b:ickground. similar studies ore lacking. I lcncc there: 

is the need to conduct such invcslignuon since sc,•cml studcolS learn in these types o f  

school scuings. 

I .  I St11tcmc111 of rroblc1n 

Noise-induced hearing ln1pa1nnc111 (NII II) is hnrdl} n n1011cr of public henlth concern ,n 

mnny developing countries such us Nigcrin In Nigerin. then: 1:. poor knowledge on Lite 

effect of noise on the hc.1ring function of most people I lcncc, 11 1s oOen lllkcn ror 

grnnted. This con be anributcd to ,gnornncc, ncghgcncc Wld povcrt) I unhermorc, 

subslllntinl data on thi,; field ,� lacking ,n I igcrin GS n1uch \\Ork ha.s not been done I hcrc 

arc fe,v or poor!} cnfon:cd noise pollutton control lo\,l> 1n ,nun) p:1.ru of the counU} In 

de,eloping cou111ric:s like N111,cno. n1nn} cntldrcn do not ho, e occcss 10 ideal or serene 

lc:nrning cnv,ronmcnls. Noise conlJ'Ol in the school en,ironment is hence, n rent puhltc 

hcolth ehollcngc that cnlls for concern as a considcrnble propon,on of 1nformo11011 n�'tl�-d 

by people todO)' relics on hcnnng vio the telephone, md,o and h:lc, i,ion Children UR: the 

future hope and o defect 111 their learning environment due to the menace of noi�e aCfl-CIS

their ovcmll productivity hcnct hindering thc1n from n,ox1mtL1ng thctr tDdl\'tdual 

potentials. 

1.2 ,Ju�tilicnlion or tudy 

In Nigeria, the g:ip in kno\\lcdge about the ad,erse e!Tec1 of noise on health has 

encouraged poor building codes nnd urb:io planning in1plcmc11totion�. I lcncc. n1ost ol the 

schools 1n lb:idnn nrc poorly locotcd ,v,th II grc:it majorit) olong ma111 ro:id� lnis :.tud> 

will provide information on the perceived clTects of noise pollullon on the students ,n 
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schools based on lhe level nnd (rc:quenc} of noise lhe students on: exposed 10. No1>c 

le,els identified beyond threshold limits \\Ould bc 1den1ificd as potential sou.re� tor 

inducing hearing impn1nncn1 of those found to suITcr from sensor neural h\!:lring dcl�-ct 

Furthcnnon:, lhc infom1n11on gntherc:d ,n lhis n:scorch \\Ould elicit beuer O\\urcne� on 

the heahh effect of noise among the school nuthoriucs. the students nnd the general 

public. ·n,is ,,ouhl further OS\bt policy mokers and nil the slllkcholdcrs lO loo\, the 

intensity of the problem nnd the need for greater aucnuon nnd enforcement of In\, 

regarding noise control. 

1.3 Objccti\'CS of Study 

1.3.1 Drond Objcclive 

The n1oin obJec1ive of 1111s study \\a5 to determine the noise levels. perception o.nd 

auditory elTcct onions students in selected public secondary schools in lb:idnn. 

1.3.2 Specific Objccth·c� 

'nte specific objec1hes ofthi. ,1udy \\Crc to. 

I Docun1cnt studtnts u1111udc to noisy h:amins cn\'1ronmcn1S 

2 Determine students' perception to\\urds noisy lcnming environments 

3 Determine the prc"alcncc of heanng 1mpairmcn1 nn,ong the students. 

4. Dctc:nninc perceived hcnhh problems (non-auditor) effect) relotetl to noi-.c

M1ong the students in the selected schools.

S. De, clop a risk assessment mop for school!. in the Mudy on:.i..

1.4 l'rospccts of the Stud)' 

1l1is stud} would be able to dctcnn,nc the lc,cl of noise generated at the d1flcrcnt 

environ1ncnllll scllings tm.arkcl. industry, mn1n rood Md acoden1ic arcn) It would thus. be 

QI\ c:ffccuvc step in gnthcnng,. estobhshlng nnd documenting n d:itn ba�c on the J)l!rccl\ .:ti 

etTccts of noise pollution on the students in schoob hased on the level 11J1d fmiucncy of 

noise the studenL, on: exposed to Study findings especially the risk mop "ould scf'\ c (1)

11 guide Md tcmplntc for rcplicoting similar sl\ldics 1n other locntions \\ilhin Oyo state 

o.nd the rest oflhc countl')'. 
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• 

l.S Lin1itntions to the Stully 

TI,e school nuthoritics ,vere rcluc1on1 in rclenstng the cluldrcn during school hour� and 

demnnllcd 1hot they be eo1npc11sn1cd by providing 1hc1n Yo'ith �tnndord lunch und u-.in)Jlllf\

to ond fro the hospital. nu:. n1t1dc the stud) cupital intensive ond expensive. 

The students on their p:trt hod euphorin for going lo hospitals esix>einlly the Univcrsil) 

College llospitnl \\hich they believed \\'OS ossociotcd \Vilh unmanaged ailments and 

deaths. Mnny pan1cipan1s \,ere ,villing to toke the audiometry lest but declin�'tl because 11 

entailed coming to the ENT Departn1en1 of UCH. The school au1hori1ic:s also shored the 

same vie,v nod opined that if the lest cqu1pmen1 ,vus brought 10 l11c1r schools. they \\ould 

be glad to participate os the children ,vould not face the risk ns�ocio1ed \\'tlh trove! 10 the 

bospitol. llencc. it ,vns nn uphill 1nsk con\'incing them 10 come 10 UCII \\here the 

audiometric test \\'OS conducted. 

The hearing impaim1cnt n:poncd b)' this stud) could not be d1rcctl) nssocmtcd to the 

noise levels obtained from the study sites 1111s ,vas because of the possibilit) or other 

confounding factors or noii;e c::(posure upon fron, noise in their school cn,•ironn1en1S ns 

,veil ns the absence or a base-lint stud) for compruison . 
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2.1 Definition of Noise 

CIIAP1 Ell T\VO 

LITER/\ 1'UllE l{RVI E\V

In the discipline of ncoustics, noise 1s defined as complc, sound \,-a,cs \\ith irregular 

vibrations ond no definite pitch (Frohly ct ol., 2000). In the field of engineering noi\C i, 

defined us o l,ignol 111111 interferes \,•ith the detection or or qunlit) or another signnl 1 he 

combined disc,plinei> or psychology Md ncousucs (ps)choncoustics) s111dy the n.-sponse 

of humnns to sound, TI1cy define noise o.s un,,'llntcd sound Somcumcs, sounds 1h:11 ,1rc 

soothing for son1c urc irrhnting 10 others. An ci,.pcrl on noise. Kryter { 1996) defined noiic 

ns "acoustic signuls \\hich con ncgnllvcl) oncc1 the phy1,iologicnl or ps)chologlcol \\Cll­

bcing or llll individuor Onsicnlly. noise is u11,\un1cd i.ounc.l II Is o pollu1on1 ond o hozurd 

10 hun1ru1 hcnllh and hen ring. In foci. 11 hns been described O\ the moM pen n�1vc pollu1un1 

in Amcricn (l;t>J\, 1998). ·oisc 1s both n public hcnhh ho,.nrtl and :1n cn\·ironn,entul 

polluton1 as \,ell. 

2.2. Sourc�.s or Nohe 

Noise sources nrc tlh ltled into h\'O cutcgoric�: 

2.2.1 lnd ustrinl sources: Noise created from 1ndus1rinl nctivi1y termed lndu,tnol 

source- clumneys noise, different machines noise etc. 

2.2.2 Non lndustriol sources: Noise crcn1cd rrom other than industrial octi,it). termed 

Non -Industrial source e.g. loudspeaker noise, 1mffic, 0111omohiles, nirplnnes,

consuucuon \\'Orks sound etc. 
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2.3 Noise Lc\'cl 

The concept of noise level is csscnliol in sound h) gicnc ll is the 111ngni1udc rcpn:scn11ni; 

ho,, loud a given sound is. measured in A-,veighlcd scale in decibels (obbre, iotl"d dB,\) 

Noise level is measured ,vith on electronic ins1run1cnl called noise level rnc1cr. l'oblc 2.1 

sbo\\'S the noise lc,cl for sc,crol noise sources and typical cnvironmcnlli. It should be 

noted lh:11 noise level depends not only on the source, but olso on the acoustic 

environment in which the source is Jocn1cd. os ,veil os 1hc d1s1oncc and loco1ion of the: 

listener or meter 

2.-i Cb11rnc1cris1ics of 'oisc 

�oisc con either be continuous. intcrmit1en1 (1m(l3Cl) or in1puhi,c Lloth in1pac1 w,d 

impulse noises ore produced b> o sudden inlcnse sound ,vnvc bu1 in1pac1 no1Sc is couscd 

b) a collision "bile unpulsc noise 1s due to on explosion (Dobie. 1998). Since no1Sc

levels orc likcl� to OuctU!ltc throughout the time of cxposun:. the stundord ncc:c:ptcd b> 

the Occup;iuonol Safcl) a.nd H�hh Adminis1ro1ion (OSIIA) n:gulo11om ii. kno\\n as the 

SdD rule: for e,1Cf} 5dB UlCTCllSC in noise 1ntensi1). exposure umc must be cul b) half 

(the lime �-posed must be cut b) half 1n order 10 dc:lh er equol sound cncria to the \.:it).

A 90d.BA exposure as allo,,cd for 8 hours, a 95d0A el<posurc b ollo"cd for -I hours • .ind 

so on to o au.xunum allo"-able intensity or 11 SdOA for 15 minutes 

l..S Proptnlcs of Sound 

Thctt arc t"o 1mporuin1 propcrucs of M>und n.imcl) fn:qucnc) and loudna, (1111cn�11)·) 

L FrcquenC') 

fn:iqucnc> 1s lhe nu.e Bl \\hich lhe source produce') 5,aunJ "a,c:� 1 c 1:on1plci.· \:).:Ii:, i•I 

high and low prc:uurc rc¥1on, In other "ord,, lrcqu.:nt) 1� th�· nurnhc;, ,,1 11011:, r,:r 

M:COnd tlw 1, 1M11na bod) comple1n one t)tlc ol mnuun 1111." unn i.,r tr.:qu�nc) 11 ,�

hm./ (Ht• I C)Clc per s«oncl Lo" pilthN orb.us sounds ha,.: I,," rr..�u,'11'1CS I hi;h· 

pitched or treble sounds ha,,: high frcqucnctn A health). )OOn11 pcrs.,n .:.m h..-;ir ,,unJ, 

\lo1IJ1 frcq�1e1 rrum roul/)11) 20 to 20,000 II, 11K' i.ounJ of hunUlll ,rc,:,h ,� 111.s1nl> 1n 

the range 100 to 3,000111 (Kf)ttr, l9'J<i) 
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Tub le 2.1: NoiJlc level for scvcr11I noise sou recs 1111tl lypicnl c11,1iro11111cnl!l 

Description 

Pnin threshold 

Discothcquc, full , olun1c 

Pncun1n1ic dnll al I\\O n1c1crs 

, oisy industrial environmenl 

P1ono a1 one meu:r. medium strength 

Quiel enc ptlSSlog by at 1,,,0 meters 

Normal con,cr..ntion 

'igbnime urban noise 

Inside room (d:i} time) 

In.side room (nighttime) 

Recording studio 

Soundproof room 

Hearing threshold 01 one kllz 

Sauret EPA ( 1998) 

K 

ountl Le, cl (tlU,\) 
--"---------
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b. Loudness
Loudn� or 1n1ensll) depends upon the amplitude of the , 1brJllons. ,, h1ch 1n111Jtcd th.:

noise. The loudness of noise is meosurcd in decibels (dB). The smallc�t dis11ngui,habh: 

noise or the 'reference' 6ound pressure, "'hich is understood to be 0.0002 microbar or 

dyncs/cm 2 A d)nc is 1/1,000, 000th of 01mosphcric prcs.l,ure. h luls been obscr\cd that 

the hun1nn car responds to real loudness of n sound, but pcrcciv.:d 1n1ensi1y (Parl.. 2002). 

2.6 Octn, e Unnd nnd 1\-\Vcii:htini: 

Sound pressure le\'els in decibels \\Cre used 10 define lhc noise OSJX.'CI or d:lm:igc-risl. 

criterio before the 1950s (Olishijski ond llortford, 1975) l--0110,1.ing rceogniuon lh.11 the 

O\'emll intensity of o noise by itself \\'DS not sunic1cnt 10 describe the po1cn11nl for 

d:unogc, and the frcquenc)' ch11.roc1cris1ics must 11.bo be considered, cnteno 1ncurpor-Jt111g 

spectral levels, us,mlly octo\'c-bond lc,cls. '"ere dc,elopcd (\VIIO. 2001). ,\n oc1u,c 

band nnolysis 1 s  o rclothel)' h:ngth) procedure requiring e,pc:nsl\e instrumcnw11on 

There \\'OS s01nc concern that the loymru1 hod difficulty in 1nterprc11ng the resulls 

Recogni2ing the desirability of o single rending ond the fact 1h01 n10,1 Join on "-o"c 

Induced Permanent llucshold Stull ( ·1p IS) "-ere o,o,loblc for s1nglc-\\c1ghtcd no1-..: 

levels. the lntcrsocicty Comn111tce 1n USA. in 196 7, proposed the use of 1\-\\cig,ht�-d 

sound levels 1n the development or criteria (EPi\, 1973). Thus, n1os1 sound lc,el n1c1cr­

o.rc equipped "-ith o filter lhot is designed 10 de-emphasize the ph}i.ical con1ribu11on from 

frequencies to ,.,hich the human enr is le� sen�i1i\e TI,i� filter 1s rcfcm:d 10 ns the ,\ 

filter, ond mcasurcn1cn1s to.ken u�ing Ilic A filter a.re rcponcd ns dO(;\) TI,is is kno\,n ;is

1he A level on n sound pressure meter 

The b:i.sic instrumc:nb used 1n noise sludics ore: 

I n,c �ound lc:,c:r n1c1cr \,hich n1cnsurcs the intc1uit) of sound 1n dO or dO/\ 

2 The "Oetove Onnd Frequency 1\n:ilyscr'' \\•h1eh mcosurcs the noise 111 oc1n,c 

bands. 

3. ·rue "Audiomcicr" used for corry1ng out on uudiognun An aud1ogrum 1, u

hearing test 1h01 1) generally pcrfom1cd in o �oundproof roo1n using �ophiMientc:d,

cohbrutcd cquipn1c:n1. /\ trained profcMtonol. 111os1 co,nmonl)' n ccn,licJ
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oudiolog1�1. usuully uthninistcrs the 1c�1 Enrphoncs nrc ploccd over the person', 

e:u-s, and tones llrc presented to cnch car, one 01 o time, I he soflcst level at "h1ch 

the sounds cnn be heard is recorded. 

Other physical quolities of noise include: Spcclrol shopc, obruplncss or impulsiveness, 

intcmtittcncy, durotion nnd 1c1npornl \'ariations (EPA, 1983). 

2.7 En,•ironmc:ntal Noise 

Environmental noise (also knO\\'ll llS contmunity, residential or domestic noise) is the 

unwMtcd sound received in llll outdoor location from oil sources 1n o comn1uni1y 11 

e..,cludcs sounds that an: cxpcncnccd b) li!,tcncrs in occup.itionnl settings as ,,ell as the 

sounds emiued b) consumer products ond c:xpcricnccd by listeners 1n their homes 

(Ag;u'\\-:tl, 2002). �lajor sources of environmental noise include road. mil. Md air lrlll1ic:

industries; construction ond pubhc \\Orks; 111,vn and garden equipment; sno\\-rcmo,al 

equipment and amplified music (Derm. 2003, Anomohonmn ct Ill., 20�). Olhcr 

important sources or environmental noise cspccinlly 1n Nigeria includes chun:hcs. 

tllllr1'ets, socilll sathmngs and panics that arc: usuall)' ic.sociatcd ,vith loud m�,c from 

loud speakers or music13.05 ond record pla)crs Ebeniro ond t\bumcrc (1999) ,,c\\cd 

environmental noise as an un\\llOtcd !>1g,nnl ,,hich in most cases 1s sound Leventhal! 

(2003) asserted that noise 1s o.n undesired sound and that both noise nod sound w-c s1n1ila:r 

acousuc ,,-a,·es earned on oscillaung pnrtielcs in the air. 

The extent or the env,ronmcntal noise pr<>bh:n, ,� ,cry lnrgc In the US;\ in the c:ul> 

I 970s. over 40 'I-, or the popul:111on \\as csttmutcd 10 be expo:,c:J to ;\-\\cig_hted sounJ 

levels from \'chicular tn1ffic that ei.cccd SS dO (Ocrglund nnd Lind, all. 11>9.S) 1n the 

European Ln1on a.nd Japan. lhis pcrc:cnlllgc is c, en higher (Silvcnnon. 2000) In cl,nlr.ul 

to ITl4nY other en,·ironmc:nwl problem,. the population e-.:po,.:J t(1 um1cccph1hk 11\lh,·

conttnuet to grow, n.ccompan,cd by an ever-1ncrcas111ii nun1h.:r ol co111ploin" (St.tn,tchl 

ct al 2000). /\ccord1nll to the Na11on:al lnitltutc on r>calnc�� unJ Other <.: on1111unka111.1n 

o,sordc:r. (1-JIDCO 2007), ,norc than 30 rnilllon /\111cn1:u11, urc C'lif'Kh,-.1 to l1:1 ,11,l,1u, 

'<>Und level on II rcaul�r bu ,i, Of the 2K n1tllh111 /\mc1k,u11 \\h11 h,l\c ""11,· 1l,·111,,· ,,1 

hcarlni r,,.,, over onc•th1rd h.i b.:cn ullc,10:J. 111 lcil\t in p,1n h) 1101 c 
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Noise 1n our cnvironn1ent o!Tects physiclll heath Noise also has pS)Chologiclll und �1e11tl 

implications and affects our ,veil being and quaht) ofhfc (NIDCD, 2007). Unfortun.ucl} 

public o,varencss of the htv..a.rdous clTccts of noise is lo,v - cspccillll} noise cons1dcrcc.l 10 

be non-occupational. To rhls end, the fourth \\lcdncsda} 1n \pnl h� been declared 

lntcmntionnl Noise J\\\11rcncs\ Da) (INAD) As part of ln1emo11onal '-"01sc 1\\\arcnc� 

Doy, o "Quiet Diet" i s  encouraged ond 1s  launched by observing 60 i.ccond� of no noi\" 

front 2: 15 10 2: 16 PM The reduction, if 1101 stopping of C\Cl)da) noises around u, rots� 

our o,varcncss of the 11npac1 noise hus on heahh ond hearing (NIDCD. 2007) I able :?.:? 

sho,vs typicnl C\Mlples of noise sources and their cxomplc:.s 

2.8 Anatomy of the 111111111n Enr 

n,c c:ir ls nuidc of three pans: outer car (pinna and cnr canal) (l·1g 2.1 ). middle cur 

(cardrun, also coiled the tymponic membrane and three minute bones ca.lied ossieki.) (I •l? 

2.2), ond inner ear (eochlco ond lab) rinth) (1-ig 2.3) 1111.: lil")l t\\o parts COIT) out the 

conduction of sound coming into the cnr to\\ an.ls the inner car l'vluch 1n the same \\'ll)' os 

o lever, the)' convert the hlgh-nn1pli1udc and lo,,-prc)Surc , 1bm11onl, or airborne sound

present 01 the 0111er cnr into lo\\·-mnplitudc nod lugh-prc-.surc vibmttons needed for

\\'lllerbome 1mns1nisi.ion in the inner car, The cochlea. a snail-shaped organ buried 1n the

1c1nporol bone, contn.11\l> the hn1r cells (so coiled because the) ore lemunntcd b) hntr-likc

structures) \\hich perform the conversion of sound \\'ll\'CS 1010 ncl"\·ous impulses These

i111pulscs. in tum. mokc their \\'ll) into the brain cortc.,, "here the octual sensation of

sound i s  evoked ond the ouditol")' signnl decoded. I lo1r cells ore n10s1 delicn1c. �incc the}

ore extremely small (thous:inds of them \\'OUld lit 1n om: centimeter). TI1cy arc lhui. c�ily

dnmogcd, ond once dc�troycd they do not reproduce thcm�ch cs (\VI 10, 1997, lOO I).
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T11ble 2.2: Type or Environn,entul Nobe Sourct', und their Exum pies 

Sourct's or £nvironn1en1ul NoiJc 

Trnnsportntion 

lndus1rinl building� 

Commcrcinl buildin� 

Con�1n1c1ion ii1cs 

Domestic buildtngs 

Pnblic places 

Product$ 

Source: Ur A 2004 

12 
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Airt:rnlb, Train�. Road , cl11cl�. V��h 

rnc1onc� machincric,. \ir-Cond1110111ng '> ,1.:111, 

Office building., - 1\ir-Cond11ionmg S)�lcn" 

Rcsl.Durunts - Air-Condi11on1ng �)>terns, l,.1td1en 

Vcn11la1ing �) ,1cn1i 

Sile formation (c g £.,ca, auon), P1hng. Road 

\\Ori. D�molit1on. Rc:nn, nlion 

l'\lohjong pla) mg. I It-I 1. 1',1us1c:il lnstrumcnu 

Open marl.ch. Ou,) ,tn:cb, Amu,ancnt pnrl., 

ln1rullcr .ilunn, of bo1li.l111g� and l\101ur ,clud�-.. 
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Fig l.l: Anatomical n:prcscnt11tion of the human car 
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TY"'penle _____ ,1 ·
MombR,.., 

s,.,... 

Fig l.l: The middle C4J'

Fig 2.3: The inner cor 
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2.9 rh> slological Function:, or the I lumon E11r 

Sound \\Uves arc generated by the vibrotion of an obJ«:l. The \. ibraung obJcct uunsmats ,ts 

vibruuon to the oir, ,vhich in tum co1nmunicntcs its 0,,11 vibration 10 the car lncsc 

vibrations, ,vhercver the) lnkc pince, cons111utc II phenomenon ,vhich repeal, ,111,un .ind 

again ,v11h o ccrtnan cndcncc (1 c \\ 11h o characteristic number of cycles per second. c,11lcJ 

frequency). I ligh•p11ched sounds (treble) hove II l11gh frequent)'. and lo\\'•pi1ch1:d ancs 

(bas�). n lo,v frequency. frequent)' is measured in lleru (111). llumon beings crui hcnr 

sounds fro111 20 I IL through (hopefully) 20,000 I lz (also nbbrc,•iatcd 20 kl u) /\ctuall). 

\'Cry fe,v people can perceive frequencies as high llS 20 IJ lz; n1ost 1nd, .. 1duah ,viii nol

hear much abo,e 16 kl lz (\VIIO, 2002) 

Sounds n1oy be classified according 10 their frequent) contents or sp..-c1run1 MoM real-life 

sounds con101n n1orc thnn one frequency Single-frequent) sounds arc c.illc:_d "pure tone:;· 

or simply "1oncst nnd arc ,cry seldom found in nature, on c,ccp11on is ,vhhtlo \ oaccd 

sounds, such ru. lltc ,·o\\cls and man) musical sounds in \\hich o pitch con be pcrcc1, cd 

contain several frequencies, nil of \\hich nrc multiples or the lo\\c�l frequcnc) c, c . the 

fundon11::ntnl frcqucnc)} Other sound�. usunll) ' calh:d •1101-.c" c�uch as environmental 

noise, the noise of the sen or of the \\Ind), contain nHUl) unrelated frequencies. Voiced 

sounds, cspc:<:aally the high•pitchcd one:., ore potentially more hD.l.llrdous than un-pau:hcd 

sounds (\VI 10, 2002). 

2.10 Effects of 'oi�c E:1.p11surc on llurnnn llenlth 

Some people belie, c noise docs not po�c u :.cnous ris\.. 10 hum(lJl henhh because II ol\cn 

does not produce visible e!l'�-cts and n distinct causc-ond•crfcct ("dose r.:�pon-.c·· in 

mcdic:u 1cm1s) relationship bch\'�-Cn n single noise event nnd a clenr ad,·e�c hi::ahh clT�-ct. 

Ncverthclc�. C\'idcncc from a number of rc<:cnt studies �pccioll) on children pro, idc, 

on1ple proof that noise hnnns human he.i.hh and dccrc.iscs qua.lit) of life (I !tunes ct al 

2001, GriOith, 2003). In 10lloy'� noiS) !>OCICI)' ll1crcforc, even children nnd )Oung adult, 

nrc 111 risk TI,e \Vl 10 and the U.S. En\'ironmcntol Pro1cc1ion Agency consider n da1l) 

O\cmge sound c-:posurc eq11iv11lcn1 to L1.cq "' 70 dB(A) 10 be safe for the cnr (\\ 110 2000) 

The c!l'�"(lb of noise nrc broadly classified as non-auditory and auditory (hcanng los!>) 

health effects. 
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2.10.1 Non-,\utlltory EITec" or Nohe 

L\'Cn car-safe sound levels cnn cause non-auditOI'} health effects a f  tltc) chron,c:ill} 

1nu:rfcre \\ith recreational 11c1lvitics such n� sleep and rcla,'(at,on. ,f the} dt�turb 

comn1un1cn1ion 11nd sl>(cch 1ntclhgibilit). or 1f1hcy 1n1crfcrc \\ilh mental tasks tlu11 r�'tju1rc 

n high degree or nttcnuon ond conccntruuon (L,.ins ond Lepore. 19lJ3). I he )l�,1l-11v1� 

ratio (1n tem,s of signal processing) :;hould be 111 lca!ll IO dU(A) 10 ensure undt\lurb.:d 

co1nn1un1cnuon. 

Most environment:, con111in n combinnlion of sounds from mon: than one wurcc (c.s • 

tnuns, bQ01n-box cars, cnr horns ond olnrms, market nnd henv} tntcl-s). 1\ch ersc health 

effects nrc rcl111cd 10 lotul noise e'(posurc from 1111 wurces. In n:,idcnnnl populouons. 

combined sources of noise pollullon ,viii lead to o contbinotion o f  ad11cr..c clTccb. �uch � 

sleep disturbances; cardio,�culnr disturbnnces: intcrfcrcnee nl \\'orl, school, und hon1c 

ond onnoynnce; among others (\VI 10. 2007) Delo" ore the major non-auditor} clTccts of 

noise; 

11. Sleeping Dhturb1111cr

Sleeping is one of the n10s1 lmponnnt phcno111cnon thnt n:01!\:l!. the d,ITcrcnt ph} :;1olog1cal 

ond psycl1olog1cal acuv1t)' in humans (llobson, 1989) fnvironmental noise 1s one of the 

,naJOr causes of disturbed sleep (B.:11:lund and Llnd,·nll I 995. SUnSfcld wid �lnthei.on 

2003). A number of studies sho,,• that ,vith exposure to noise, the prima.l'} sl�p 

disturb:mccs arc difficulty fulhnt,: asleep. t''rcqucnl O\\-nken1ngs. \\.U.1ng 100 corb •• ind 

oltcrouons in sleep Mages ond depth J\pan from ,11nous clTects on sleep ib<!lf. noi� 

during sl.:cp couscs incrcnsed blood pressure, increased hcan rate, lncren:.cd pubo: 

wnphtudo:. ,·o.soconstnction, ehoni;cs in respimuon. cardiac nrrh) thm1ns, 011d increased 

body mo,c:mcn1 (llobson. 1989, Mothc:.on. 2003). For each of these, the threshold nnd 

response relationships mny be dilTcrcnt Sonte of these c1Tcc1s (\\11king, for cxan1plc) 

duninish \\ith repented exposure, others. pllrlic:ulnrl) cord10,;usculnr respon�c-.. do nut 

(Ohrstro,n and 0Jorlmun. 1998). SecondM)' elTccts (so-c:illl.-d aOcr effects) n,ca:.un:d the 

folio,, ing du) 1ncludc fatigue, deprc�cd 11100d dlld \\cll-bc111g. and Jccre�cd 

performance {Coner, 1996), Dccrcu�cd olcnncss nnd d15rup1ed c1rcodian rhythms, "hich 
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lc-.id lo occidcnis. inJuncs. ond death, hove also been attributed 10 loci. or sl\.-.:p (Coren 

1996) Vollct ( 1989) rcponed thnt \\1th the no1!>C from hJgh\\llY, subJe<:lS took longer to 

roll nslcep ond hod less deep sleep so thnl the )Ouns 10 mu.Idle ogcJ groups become n1ore 

like the SO - 60 yeur old group 1n their depth or sleep. h,ans and Lc:pore. ( 1993) 

concluded that there ,vcrc 50% more people a\\'llkcncd by rurplnncs noise lhnn 311) other 

noise Lo,, rrcqucney sound 1s more disturbins. even 01 \Cry lo\\ sound pre.sure lc,cls: 

these lo,v frequent)' components appear 10 have n S1gnHicnn1 detnmcntnl cllc.-ct on hcnllh 

(Leventhal, 2004). 

b. lly11crtc11ilon

A gro\\ring body or evidence confirms th::u noise pollution hos both tcmporllf) and 

pemuincnt effects on hun1nns (nod other momn1als) b) \\:I) of the cndocnne and 

nutonomie nervous :.yMcnu. II hos been pos1ulntcd thnt noise nc1s .is u non,pccilic. b1olog1c 

stressor eliciting reactions thnl prepare the body for o "fight or Oight" re,po= (l3crglund 

and Lindvnll. 1995. Bnbisch, 2005, Ising and Kruppa, 2004) For this r.:ason, noise con 

trigger both endocrine nod nutonon1ic ncf\OUS S)'Stc:m response\ that ollcct the 

cordiovoscula.r system nnd thus n1ny be n risk fnctor for cnnlio,oseulor di!,c:a.\e (Berglund 

ond Lindvull I 995, Bnbiseh 2005, Ising and Kruppa 2004. Fva.rtS and Lepore 1993. 

l3nbisch 2003). These effects begin to be seen ,,ilh long-1crm d1Uly exposure to noise 

levels nbovc 65 dB or \vith ncuu: cxpo�ure to noise levels above 80 to 85 dO (Berglund 

and Lindvoll l 9Q5, Suter I 9Q I) 

Acute exposure 10 noise uctivntcs nervous and hom1onnl respon�es. l.:.1ding 10 tc:mpol"'JI) 

increases ,n blood prcsswc. hca.rl rote, nnd ,'t1Socoru;tric11on Studic:. of ind" 1du0Js 

exposed to occupationnl or cnvironmcnllll noise sho,,• thnt exposure or sufficient in1cnsit) 

and duration inc� heart rote nnd pcripherol rcsistnncc. ,ncrcoscs blood pressure. 

increases blood ,,1scosi1y and lcvcts or blood lipids, cnuscs shil\s 111 clcc1roly1e<.. nnd 

increases levels of epinephrine, nor-<p1ncphrinc, and conisol (Suter, 1991 ). Sudtlcn 

unc:)(pcctcd noise evokes rcOcx responses ll$ "ell. 
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Cnrdiovnsculnr CITect and I lypcrtcnsion cause lo!>S in daily life performance ond lead to 

premature death (ls1np, ond Kruppa. 2004) Tomei et al ( 1991) com:latctl the 

cnrdiovnscular cITectS ,vi1h noise 1ntens1t), t)'PC and duration of cxpo)W\! ond reportct.1 that 

there ,vos prevalence of elec1rocardiogrum abnonnalilies in p1lolS cxpol>C!d 10 lusher 001�c 

intensil)·. l·le also indicated thu1 the higher hypcrtera1, c rcsporu.c 10 nouc 111 

hypcrscnsiuve pilots suggested that basal hypcrt craion ,-.o.s not rc�ponsible for the c n ·ccb 

Tcn1porory noise exposure produces readily re"crs1blc ph)siolog1c change:. 110,, c,cr. 

noise exposure of sufficient intensity, duration, and unpredictabiht) proliok� changes thot 

may not be so r�dil) reversible. 

Other studies 1h01 have been done on the cffecis of environmental no1�c have �o,,-n on 

ossoc101ion bct,\'ccn noh,c exposure and subsequent cnrdio,ascular disease d�e 

(Oerglund and Lindvnll 1995. Oabisch 2005, Ising ond Kruppa 2004, [\'an:. und Lcpon:: 

1993, Babisch 2003). Even though the increased risk for no1,.:-induccd cnrdiovascular 

disease may be smnll, 11 assumes public health importance been� both the number of 

people at risk and the noi�e to "hich they Bf\! exposed continue to 1ncrcnsc (Oc�lund and 

Lind,oll 1995. Dnbbch 200S). Children arc 01 nsk as \\ell. Children \\hO live in noiS)' 

cnvironmcnt.s have been sho\\1l to hn\e elc\'Otcd blood prcs:.urcs and clc\'ntcd levels of

stress-induced hormones {Babisch 200S, E,an, and Lepore 1993. DronZllft. 1000) Ho,\'e,o:r, 

n study conducted on de:ir childro:n ond their hearing counterparts in o school �ituated 

close to o high traffic nnd ro1h,1.1y in ,outh-,,cst Niscno. revealed 1h01 no1,;c expo�urc 

olonc \\ ns not sufficient to bring about 0.11 increase 10 blood pr.:.ssure of the �1ud1c<l 

population (N,,11orgu and Arulogun, 2006) 

c. ln1poirc:d 1'ask f'crrormancc

• 

The effects of noise pollu11on on cogn11hc IDSk pcrfom1anc:c ho,c  been \\'Cl1-s1ud11:d 

Noise exposure causes changes in lhc ps}chologicnl and bcho\'1oral acti, il> of m,111

Noise pollution imp:iirs tnsk performance at school nnd nt \\'Ork, increases error.. nnJ 

decreases motivation (Cohen 1980, Evans nod Lepore. 1991) Rending n11cn11on. problem 

solvinii, and memory ore most strongly afTc:ctc:d b) noi:.c. It is nlso seen that a person 

subJcctcd to the noise exposure �ho,vs irritating behavior 1 ,vo types ot n,emory dctic11� 
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hnve been idenuficd under cxperimcnllll cond1uons: rccnll of subject content nnd recoil of 

incldentnl detnils. Both arc od,crsel) influenced by noise Deficits 10 pcrfonnancc can 

lend to errors and accidents, both of \\hich hove health nnd ccono1nic co�quencc,­

(13crglund and I ind,nll l99S). 

Cognitive and lnngunge dc,clopment and reading ochicvcmcnt nre d1m1n1shcd ,n nots) 

homes. even though the children's schools n10} be no noisier lhnn overage (IJroru..ifi. 

2000) Cognitive devclopn1cn1 is 1mpa1rcd \ \hen homes or �chools ore neac sourcL.., of 

noise such tis high\\ays and airports (Evans ond Lepore 1993, Lee and flcm1ng. 2002). 

Noise nlTccts !canting. rending. problem solving, motivntion. school pcrfonnancc nnd 

social ond emo1ionol development (Suter 1991. Stonsfeld ond Matheson 2003. Oronmfi 

2000, S1onsfeld et ul 2005) ·n1csc lindinss suggest lhot more 0111:nuon needs 10 be: paid 10 

the clTccts of noise on the ubilit} of children to lcam and on the nature or the learning 

environment, both in school ond 01 home. �lorco,er, there is concern that high and 

continuous cnvironn1c111ol noise 1nny con1nbu1c 10 feelings or helplcssnc:s:. in cluldrcn 

(Evans ond Lepore 1993. 8ronznfi 2000). 

oisc produces ncgntive nf\cr-cffeclS on performance. pnn1culnrly ,n children, h appears 

th:ll the longer the exposure. the greater the efii:cL Children from noisy o.rca.s have b,:cn 

found 10 hn"e heightened symp.itbctic GroUSill indicated b} increased le, els or s1n:ss­

relo1cd hom1oncs W\U clcvo11:d rcsung blood prcssw-c (llronmf\ 2000) n1c,c chu1111,c, 

\\ere IOJgcr in children '"ith lo\\cr ncndcmic och1evcn1en1 llnincs nnd S1ansrelJ 111 I ()96 

and I 997 conducted n multilevel modeling on the efTecl or aircrof\ no,�e on pcrfonnnncc 

11:st ,n schools around I lc.ithro\\. The �tuJy cst.1bli�hcd o doM:-rcsponsc rclnuon,lup 

bct\\l:en children \\ho ntu:nd school close 10 airport in fl) pnlh\\'ll)S in-fiighl p,nhs 

sho\\'ing o deficit on standardize tcsl5 of scholostic nchtc:\'cment c:on1parcd 10 student\ ,n 

quite schools 
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hnvc been identified under experimental cond11Jons. rccn.11 of subject con1cn1 and recall of 

incidenlnl de1nils. Both n.re ad\'crsel) influenced by noise. DclicilS 1n pcrfoml..'lllcc c.in 

lead to errors and occ1dcnts. both of \\hich ho,e heallh and economic co11-'l<!quencc-. 

(Berglund nnd I in1h nil 1995) 

Cognitive and lnngu.oge de\elopmenl nnd reading uch1c\'cmcn1 arc diminished in no1i;} 

homes, c\'en though the children's schools n1n)· be no noi:.icr limn O\Cr.li;C (Bron1.11fi 

2000). Cognluvc development is 1n1p,11rcd , ... hen homes or schools an: nc.Jt sources of  

noise such oi; high,w)'s nnd airports (Evans and Lepore 1993, Lee nnd Fleming 2002) 

Noise orfccts lcnming, reading. problem solving, mouvotion. school performance and 

social and cmo1ionol development (Suter 1991. S1nnsfeld and 1\-lothcson 2003. Oronznfl 

2000, S1unsfcld et al 2005). nicse lind1ni,s sugges1 that more ottention need� 10 be p:ud 10 

1he effects of noise on the 11bili1y of children 10 learn and on I.Ile nature of 1hc h::1rn1n1,t 

environment. both in school and 01 hon1e. 1\-toreo, er. there is concern l.1101 h,gh ond 

continuous en\'ironn1cn1ol noise may contnbutc 10 f.:.:lings of hclple�nc:ss 1n children 

(Evans ond Lepore 1993. Dronznfi 2000).

Noise produces negative oflcr-efrects on pcrfonnnncc. poruculorly 1n children h oppc:irs 

!hat lhc longer the exposure, 1hc grcoler the cffccl. Children from noiS) o.rc:b ha, e been

found to hove heigh1cned sympathc1ic orousol 1nd1c111ed b) increased le:, els of )lrc�­

rcloted hom1one5 and etc, 01cd rcsun� blood pres.sure (Bron1J1f\ 2000) TI,c� ch.in1:tc� 

"·ere ll1r1:1er in children "ilh lo\\cr ocodemic ochicvcnu::nt 11:iinc� ond SUIJ\Sfcld in 1996 

and 1997 conduc1cd o muhilcvcl modeling on 1he effccl of airer.in noise on performance 

1.:s1 an i.ehools oround I leothro\\ The Mutly c�tublisbcd o dosc-respon� relotion.,h1p 

bcl\\ccn children "ho attend school close to airport in 0) pnth\\-a)'S 1n-Oi&)l1 p31h.,; 

sho,vin1:1 o deficit on sUUldnrdizc \CS� of scholns\lc och,c, cmcnt con1p:1rcd 10 studcnh ,n 

quite schools. 
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ti. lllootl rres�urc ontl llcart Rote 

A number of rcsenrches sho\\ed lhe close: rclotio�htp bc1,,ccn c.,posure 10 noise .inJ 

lllood Pressure llctcrson cl nl ( 198 I) shov,•cd the ele, :ition of blood pr�urc on noise 

exposure in Rhesus monkeys. Singh cl a l  ( 1982) compared lhc ind 1, 1Ju.il c:.-.poscd to no,� 

in lhe ,vork pince v,ilh unc;'(poscd 1nd1vidunls nnd found tJuu blood pressure (0.P) und 

henrt rate ,.,ere significnntl} higher 10 noise c.xposcd individuals In odd111on 18°0 or the 

noise exposed individuals hnd im:guhir canllae rh:,-thrru. Johsson nnd IIMS�n 11997 I 

rcponcd 1h01 mole ,vorkcrs ,vilh noise induced hennng loi.s hnd higher SUP nnd DBP lhnn 

subjects ,vith nonnol hearing. 

c. Ne�uth•c Sociul Bchnvior 11ntl Annoyuncc Reoctions

Annoyance is defined ns o fcehns of di!.plensurc nssociotcd ,v1th ony ogcnt or cond111on 

bclic,cd by on indi\'idunl 10 adversely orTect him or her rcrhaps o belier dcscnpuon of 

tl1is response ,vould be aversion or distress Noise h� been �o.-d ns o noxious sumulu,, 10 

n varlet) of studies because it produces the 5'l!TIC kinds of effects ns other s1ressors 

(D.ibisch, 200S). J\nnoynncc increases signilicnntly "hen noise 1s oecomp:in1ed by 

vibrotion or by lo\\' fn:quenC) components (Lcvcnthol. 2004 ). Inc tcnn onnoynncc do.:s 

not begin 10 cover the ,vidc rongc of negoth c reactions nssoc101cd "i1h noise pollution, 

these include nnger, disappointn1cn1, diss:itisfoction, ",thdm\\'lll. helplessness. dcprc�,ion. 

anxiety. dis1roc11on, ngi1n1ion, or cxh:1us1ion. Lael of percch ed control o, er the n111,,.; 

in1ensilics these c£Tcc1s (Ocrglund and L1nd,"DII 1995. S1onsf.:lu ond �lothcson 2003). 

Social and bcho,·iorol effects of noise e:1.posurc on: contplcx, subtle. nnd indirect. These 

crTccts include chnngcs 1n c,cr)dny bchn,ior (cg., clo)ing \\111dO\\S Md door.. 10 

climinotc outsidt.: noises; avoiding the use or balconies, polios ond )'l1rds; and turning up 

the volume of radios and television sets); chnnges ,n social bchov1or (cxon1ph: 

aggressiveness. unrricndlincss, nonp0J1ic1p:ilion, or discogngcmi:111); ond change, in i.ocial 

1ndicn1ors (cxnmplc; residential mobility, hospi1ol ndmis:.1ons. drug consu1npl1on. ond 

occident rotes); and changes 1n mood (increased rcpons of dcprcss,on) (13erglund ond 

Lindvoll I 995). 
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111c degree of anno) u.ncc produced b) no1� n1oy , '11') "uh the 11n1c of <1>), Lhc unph:.1...an1 

chl\l'tlctcristics of 1hc noise. the dum11on and 1nh:n�il) of U1e no1'\C, 1hc mean1n1,1 ,i-'AA:1,11.:d 

,,i1h ii, and the nature of the octi,ity th:11 1hc noise interrupted (llcrglund and Ltnd,.111 

1995) J.\nnO)'MCC ma) be influenced by a vnnety of non-ncousl11:ol facto� 1ncludio� 

indh-idual <;ens111vity to no,se (Sonrncs. I 999) these mcludc fear of the no1"1.C WUICC

conviction tlun noise could be reduced b) third parties. 1nd1, 1dual scru.111, 11y. 1he deirc-. 10 

\\hich on 1ndiv1dunl fccl.s able 10 control the noise, nnd \\hclher or not the noise originated 

from an in1portnnt ccono1nlc ac11v11y (l3crglund nnd I 1nd,all I 995, StaJUlcld und 

Matheson 2003). 

Other less direct e!Tects of onnoynncc are disruption of one'!> pence of mind and the 

CnJO)n1ent of solitude. Grcn10r onnoynncc ht\S b<.�n ob�f\.,_-J \\hen noiSA: is of lo,, 

frequent), is nccompnnied by vibrouons thnt con1ain lo\\ -fn:qucnc) componcnt'I. or " hen 

ii contairu in1pulscs sucb ns the noise of gun shots (131.-rglund and L1nd,nll. l')IJ5, 

Leventhal. 2004). Annoyance is greater \\hen noise prog�i,cly 1ncrensc� roLhcr than 

remnining constnnt. A,crogc outdoor rcsidcntull dD)·night sound tc,els bclo" SS dl3 

\\Cl'C defined as occcpU1blc by the EPA; ncccptoble n,erogc indoor tc,els \\ere less thiin 45 

dl3 (EP1-\, 1983). To put these le,els into pcrspccli\'e, sound levels produced b) the 

overage rcfrigern1or or the sounds in the 1ypicnl quiet neighborhood measure nbout -IS dB 

(EPA. 1983) Sound lc\<!ls nbo,c 1hi'i proJuce nnnoynncc ,n signilicanl numbers <11 

people. 

The results or onnoyoncc nrc privo1ely fell dissa1isf11c1ion, publicly c,prc!>SCJ compln1nl5 

to auU,oriucs (alU1oush undem:pon1ng is probably !>ignilicant), nnd U1c od,·c� hcultl1 

c!Tccts olrcody noted. Given tlu11 onno)"lllltc coo connote n1orc thnn slight 1mu111on. 11 

describes o s1gn1ficnn1 dcgradouon in tl1c quru1I) of Ille. ,�hich corresponds 10 degradnuon 

in health ond "ell-being In this rei;ord, 11 1s imponnn1 10 noh! th,ll nnnoynnce doc, nn1 

obatc over tin1c despite continuing exposure to 1101sc (Bluhm. l'f 11/ 2004). 
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r. Interference '"ilh �poken Communicallon

In 1974, in on 01ten1pt 10 protect pubhc he:tlth ond \\Clfarc Dl!.iin\t the aJ,crsc cflect (lf 

noise, the [ PA published so-coiled \afc le,cls of en,,ronmentru no,� tbJI \\OulJ pcrmn 

normol co1nmun1co11on both ,n ond out of doors cEPA. 1974) !\01s.! polluuon 1n1crtcrc, 

\\ 1th the obilil)' 10 comprehend normal speech and ma) le.id 10 11 number or pcr>unal 

d1snb1hucs, hond1caps, ond bchJ\'1orol ch.111gcs I hcsc in..:ludc probh:m� "1th 

conccntrn11on, f1111gue, unccrtninl), lock of Kif conlidencc, 1mtJ11on. n11\unJcrstanthnl!,' 

t.h:crcnscd \\Orkina cop;icit), di�turbed in1crpcr'\onnl rcl:itioruhip,., and ,uc,., rc:ictions

Some of these efTccts mny lead 10 increased accidents. disruption of commun1Cll1ton 1n 1he 

classroom, and imp.tired ocndem,c performance (E,llll$ and l cpor.: 1993 S1.i111fcld and 

i'vlolh�n. 2003) rnniculnrl> vulnerable group!I include chlldren the cldt'rl) ond tbo�e 

not fnnllh:u ,.,,nh the spol..en l1111gunge (l3crglund und l 1nd,o.ll 1995) 

2.10.2 Auditory (llcnrlni: Loss) Effccb ofl'ouc 

lleoring pin)� on imporlont role in bc:hu, iurol and p:s)chologic.il uclh ii) of humons. 

l le.inng loss is one of the 010s1 in1port11n1 consequences of noise c,posWl! I le.iring

1mp:11rmcnt is l)'picaUy defined ns on increase 1n the thre�hold of heanng II 1s ;1,sc \cJ h) 

thre�hohl oud,ornelr) lmpcul\.-d he.iring n1a) conic from the \\Orl..plac:c. lrom th.: 

com1nun11y, ond lrom n ,  nric:I) of other ca_uscs (e g., traumo. 01010,ic drug�. 1nlccuon • .ind 

hcn:c.J1ty). I tearing h:inc.J,eop 1i. the d1S.:1d\ .inLlge 1mpos..--d b) heanng 1mp:urmcnt sufficient 

10 affect one's pcr'\onol effic,cnc) ,n the octl\ill� ol Jail) II\ ing It i u�Ullll) exprc��ed ,n 

tcnns of undcrslll!1thng con,cnuonol speech ,n con1n1on le,els of b:icl..grounc.J no"c (ISO 

1990). 

\\'orld\\ ,de, noi-.c-inc.Juced hennng 1n1p.11rmcn1 1,; the n1os1 pre, alcnl irrc, .:r..iblc 

occupnllonnl hu .. uJ In the developing countriC!I, 1101 uni) occup;111on:il no1�e. h111 ,t-,1

cn,,ronmentol noise 1s a.n 1ncrcns1ng nsl.. f.ietor for hcnnns 1mp;1im1cn1 In 1995, .it the 

\\lorld I lc:ilth ,\.sscmbly, 11 \\'35 cs111n:i1cd that there a_rc 120 m1lhon person.,,, 11h d1!>i1bhni; 

hearing d1fficul11es ,,orlc.J,,idc (Smith 1998) II has been shO\\ll thut ,nc:n one.I \\On1cn ,re 

equ.ill) nt risk of no1:.c-1nduccd hcilJ'lng 1n1p:11rmcnt (1\0 I 990. Ocrglund ond I inc.I, ,111 

1995). Stud,� suggest 1h01 children i,ccn, 10 be n1orc , ulncroble 1lmn aduh,; 10 n.11,t' 

induced hc:>.nng imp.iirmcnt (llcrglund ond Ltndvnll 1995) . 
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Noise induced h�ng lo�, often occurs ot higher frequencies fir..t, at arounJ 4000 111

llcruing dumoge con then extend to lov.-cr fn:qucncics nntl become rclall\C:I) more SC:\Crc 

oficr in1:rcas1ns c'tposurc 111 higher h:\ els Nohe induced hcanng 1mpaumcn1 m3) bl: 

ueeomp:u11cd by abnormal loudness pcrccpuon (loutlne� rccn.utmc:nt), di,1un1on 

(pnrocu,is), nnd 11nnit11!'> 11nn11us may be tcmpornr, or mo) become pcrmunent alh:r 

prolonged exposure (Berglund and L1ndvnll 1995) Inc C\entual �ults ol hc.1nn{! lo�� 

ore loneliness. depression, impu1n:d speech d1\enm1no11on. imp:ur'"-J �hool illld JUh 

pcrfonnunce, hmt1cd job opponun111cs, and 11 �nsc of u0louon (�uter 1991, Orool.huu,.:r 

1996), 

111crc ore l\\'O l)J>CS of he3nng lo�s in hun1M, lllllt ore: caused b)- nn1-.c c,po,urc, 

i. Tc:n1pornry Thrci,hohl hi(I (IT ): It 1s the po,11nl he3nng loss \\hlch 1,

recorded 10 laM \\ithin fC\\ hours, up 10 four \\Cc!., It depends upon the lcngth of

exposure of noise.

1i. Noise lntluc:ed l'ern11111c:n1 Thrcsholtl hiO (�lflT ): It Is the 10101 hearing lo,,,

\\h1ch 1s not n!\C:rs1blc 11u: c,posurc to noi� obo\c 105 dl3 or 8 huur-'d.i) lur 

sc,crul )C:tlrs cause� �IP IS 

Degree: or hcurin� loss 

Degree: of heonng loss refers 10 the sc\c:rit) of the loss. Then: an: !i,c: bro.id c::ucgori.:s 

thnl ure typic:oll)· used The n111nbc:rs nrc rcprcsent;ill\ e: of the ra11c:n1's thrc,holds. or the 

..of\c:sl IOICMit) lhlll lhc M)Und ·� pcrc:cl\Cd 

I Norm.ol range or no 11nfl3lm1cn1 0 tlll(J\) to 20 dB(,\) 

2 �tild loss 20 dB(J\) to  40 dD(A) 

3 \ lodcmtc Jo<;!> 40 dB(A) 10 60 dB(;\) 

4 Severe loss 60 dO(A) 10 80 dO(A) 

S Profound loss 80 dl:3(A) or more 

lw meroge of 500. 1000. 1000. 1000, ./00011ntl 6(}(}(}//: 

( ourcc \VI 10, 2002) 
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:I It I c,,...,_ \ .... ,._., .. IIM t n..111 et�•••• , ... ..._

, .. \ittifflHC'lfi)·fi"l1�� �lffl'flfl�;t,d-

lft)-,.,.,. mifl'1 od\ff'iid\ 

ab110rtJI\Jll.1•t1 l 

I 

I��� c,1 t:11.llmt • 

IQl�ht of tl"1 \Cl) )Ourl 1(1 rcm,tt 100:JUCh 

/\c..�m) of llcdwrlc, 2001) Ilic c,:kkl,c;c 11 .... _..

� tn l,;'h(.,.))1 nd th,cMhcfti &fl Pf 

1996, makan ,\aidrm) ofl'«hatm� 200))

lbc cff«u ,,r nou,c oo the H:1ui nnJ JlC'\h.,m lift ·-·t,.-�

r,c:� ma) 111,cre,ne 1hr 11u. 11I h ah-fKquetK 

-

ID

cnuiwn. l'"fflAIUtiL), nd  11Lt1auttt1nc 10"1h rrtir.taJil(!C\ ,�

llrooL.bowa lli'\.if,. ,\rmTl'1ll\ ,\Gldcn1) ol lWWJIC".Jl lJ S Ii:' ID� Nil 

' 

ca.:hkal dluna£C anJ ma) 1n1r-ur Lhc t;r\-,b an.I d.."'�k1pncm of lb.- pccuut • 

(R0t1CO. I�) I ,-rn thc•\141,11 tudtn ti.:a,c t,,cc:n 1�--amisim1 �1th IOJ'CCI u, n. and 

con_"ffllUtl nwh•rmAllon , lhc Jlli.a \\C'tt 1uillc�ntl) ,ompdhn l,'lf the 11.:uiom) �h 

l ouncll &o ttClmltnmJ 111.11 rtq:rllll\l ,,ontm ia,'\lid n.,1,> \\orl,. ICtttnp ( Bronr.dt. 200 ) 

2.11 C hanctrri,tln or th, ,choul • n, lninnu:nt 

Schools nn: lhcl), olh ,, 111>1,) rl , \\Ii, n, ,hllJn:n klll\ 10 �" thc11 o"n no1..: ww

"MC lhQ' lllC' IL•l,cJ 10 11\0JI f) lhclr kh;a, IOI IH ttqulmJ b) the SUIT\\Ull\Jing rommunil) 

S<hoolt lhoulJ cruurc the ton, J'0)3thh: Ct•ntl1110tU 1hr cllild.ml'll s,tl)s.ic:ul and 1nt(lkctu;al 

clc,ck,J'ffKnl, unJ r,(lbC h l)IIC (If the m:,ln IICIUB th:il IM,hcnc:-1� ulfcct thrx �111\.11I 

condnlOIU (\\ Ill>, 2110111 In DJJ11lun. ,.;hool \;hiltlttn a,c c,p.,IN 1,1 n1ull1rl, 1<1Uf\� of 

nobc 111 lhc M:hool ha<I( -rrum the lutlh\,1)11, O(.Uh) ,la��. hctt11n.i a.nJ ,ro11la11on 
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J ll S-. I ,,it la !Mlt-1, 

1, r Lt " 

r 

(A\CbQk I 

L---

IMtWi_m:I 41,UN!run, 1w,, In I " �Amffk;M�1*:�l.r;.:u.;I�-­

I WV()( lla N' 

Ill IV/,irf (10 20 000 111) lll,t <"-'-'� 

Slanibrdt In alutC' Ddt-,,t.-d 1 dH (he �:\iftliftl t;;.;lp;.,Wlld ... -"...., ,��:in, 

l,�[IUII\, <ULN) \\hkh h lliil tlx- 11.:'liUfd 

...,.."_,. fn \\-cdrn lhC' wndafd I also )i dfi fl •--. eJ',•:"l,

1.1 l l•pacl of �ol,C' nn ( b1IJ1t• 

( ldrm and od.1l ,nu UCI \'tKl\kkmi 

I) ot'°" tu, r;utl,u!Jul twn1M If.:

boa� lntC'ffC'f \\\lb ((lffilll\lill•lllkffl

II mtx-lC\�1,dwu �,a�b:n b..-rnib1Mt11C• 

• 

,, al 2001) R<"Ah"'1 mi-i mrnl0l') h:l\C! �.,� n:nvt."1..1 ro i:;:;;-=.S • ,-.t,..--.,5 .. �� 

\\M Y>Til't np.))CJ lo htah k>\C'h Ol llllKun cn:flic cctiC(\bn <tel • 

aJ lOOl) SnfM Hud1 h:i,C' ibmn hn IU'C'"-1 b:J1111100if l,c,\ b aoJ �� =i::i �� 

proNlC' rr.idt in hlldrrn '"'-� IO bi.ah k,\C'b o.fCOllim:IIPil.) B,',t"S,: (I�� 

llJ'IOY>ft a, k \N( II tn,oti:pt.N maJ tr.tll and n n:rnO Ml..: C',p..'"1.ll� 

cuc;n111on nod tac:.t·lh 11 ""' I !Ufll! tlY1 ,luklrm <'�r-nat tu n. � h ,� '!. Jll 1 

chic�-C"IJ t.Mn 1e�,..... an rodl t • (S ,r, Id n cJI 200,1 lft\:tnl lulJrrn "'n t..: 

\\nl •• ffll'lf �t..c,al 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



communu:otion sk1ll'.'I (Karthmcr and Allen 1999). Noise m:i) olso hn\e effects on fpetJI 

dcvclop1ncnt due to (stress) effect:. on expcctanl mothe� (EPA, 1976). Ln \ironmcnul 

no1i.c ulso ha'I cognitive ellects 1n older children and adults Jue 10 hinJcnng 

communicn1ion, o\ sho,\ n by s1ud1cs or aggression, m.:n1al health nnJ 11Jl.\1et). 

Inc impact of noise on children's hc:11th Md de \ clopn1cnt 1n �hools imro,;c 11

cons1dcroblc heahh and linanc,al burden, ,.,,h1ch could be ii�-:ill> reduced I I' 1101,e cone en,� 

\\ere to.I.en 11110 necount olS earl) ru, rossibh: \\hen D �hool ts bc:in1: dc\1wncJ 

2. 1-' rbnn Ln11 nnd Lorn I inn or C,rhools 

The UK and Jnp:in cnoc1cd n:itlonnl ID\\, on no1w pollution 111 1 IJ60 anti 1 '>{I 7 

respccthcly. but these lo,,s ,,ere not 01 all compn:hcnsi,c or full) enforceable ai. to 

address generally rising nmbicnl noise, cnfon:enblc numcncnl ,ourcc hm1b on a1rcraft 

ond mo1or ,·chicles or comprehensi,c d1rcc1hcs 10 IOClll go,cmment Although other 

Su11es and loco! governments ho , e s1mlllll' la \\-i,, the cnun: 1",;uc of lnnJ u�e 1s c,trcmel) 

complicn1cd ,,,1h o vast onuy of con1i,c11ng cons1dcra11on, cn1cnng into 1111) actual land 

u-.c control decisions I or this rca,011. ii is ncorl) i111ro,,1hlc to measure the rrogrl."\, ul 

u,1ng lonll use laws to control the cOc:ct\ of no,sc 
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Psychological 
Annoy""'° 

responses rt.:itllon 
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I 
,, 
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I 
,, 

Behavioural \ ., ... \lll,111 
,cl,.oh<orl;1d•I 

responses •••IJ111! 

Noise 

- - - -

' / 

' / 

A 

/ ' 

/ ' 

t1ag1Uvo .i111ude 
lo 111<1 �,, nol,e 

I 

I 

' I 
' 

I ' 

' I 

I 011 I u1, Ill 1�1'·•" 

le• I• 

11k• wl!J lrnn inJ,cut,• n·po, tt:d n JJX>lll, J 111 ,wrn- Tl>.• 1/11\b, d /111,, mJ1<11t,· {)1�111N, n l111k1111J11p, 

/\flll 'ffl thnt n"'J•mk"\, 111 th,, 1,1r.kil t,1 octrirfa�'t11:.T ,n ch1l.ttT11 1 n •{'lfl.l('\ Iii r"•'l! T1tr 
0JOL10licllll Jt1 ROI llTI"-"llli/1 1111,?/i «1:1111/kin 

Figurc 2.4. Tbrnuuic rc�pon1c pnllrrn In u n11111hcr of children t'\JlO)Cd lo hil\h le\ eh 

of aircraf1 noise 

ourc:c: R.o.nch ProJecl. 2003 
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In most dc\cloping countries like Nigeria.. the gro,,th of mcgii ciu� 113d been unpl311ned 

:ind hophni..nrd rcsulung ,n lhc locouog of schools ,n orc:as that pose cn, ,ronmcnwl hu.llnl, 

lnclud,ni! no,sc (11:irdo) ct al 1992). Lc.im1n1,1 ,n no,,) c:n\ 1ronmcnts 115 a result ,)I 

school� bc1n1J poorl) loc:itcd in no,s) cn,ironmcntol -.cu1ni;s. uJum:itcl) ha� a Jctrimc:nl.11 

effect on lhe c:h,ldrcn m:i•11mi11ng their potential, \ re:\ 1c\\ of o series of ,1udic, 1n the 

United Stoic) bct\\cc:n 1980 and 1986 concluded there arc )ignificant 1ncrca.so ,n blood 

pressure nssoc,ntcd \\ilh \Chuol5 being near noisy urban !lll'C\!I\ (L,111h ct ol 1991). Othcr 

findings related to locouon include Gcm1on ond llu�1on stud,c:. (Berglund ond I 1n,hall. 

1986) ogrun 1ndico11ng increased systolic ond d1o.s1ohe blood prc:..sun: ,n nudJlc school 

children in �chools close to noisy urb.1n strccl!I, and obnorm:illy high blooJ pre: lure ,n 

children r�iding around 01rports. 

E,posurc to tro.ffie noise 01 clcn1cntQJ") schools also has �-en ossoc1ou:d \\llh Jcliclls in 

mcnlOJ conccntrntion, mn\..ing more error.-. on difficult tn:.J..s, and grc:,11cr hJ..chhood ol 

Ill\ 1ng up on tasks before the 11111c allocated hos c,p1n:J. I ·  unhcrmorc. another stud) 

conducted 1n Los Angeles (Cohen ct 11I, 1986) found blood pr .. --.,urc doc, not hab1111.11c ur 

decline \vith continued noise e,posurc O\Cf 1,me. th.It 1s, childrcn don't get used to no1o;c 

In cfTccl, then, the loct111on of \Chools 1s of cnucal 1mponuncc if the) ore to be ,u,1.:ain.1bk 

for effect I\ c teaching onJ IC.1n11ng. 

2.15 "lohc l'ollu1ion Control in rhooh nod Other En\ ironn1cn1s 

l he Noi!>C Conlrol J\cl of 1972 gives the federal en\ 1ronmcn10I Protctlion /\�enc}

(PPJ\), ll1e oulhonty 10 c�tnblhh noi)e regulo11ons to control m,IJOr ,ource) ol no1�c.

1nelud\ng 1mnsport.1tion ,elucle5 ond coll!>trucuon ct1u1pmcn1 \f\er o \\illcl"\hcJ pau:igc

of the U.S Noise Conuol \ct ol 1972, the program \\3..\ ooondoncd 01 the rcdcml lc\cl

under Pn:Mdcnt Ron:ih.l Re:ignn 1n 1981 ond llu: issue \\"35 lcf\ 10 local nnd ,w,c:

go\cnunents. Tne I cderol Qo\cm,nent hns es'>Cnlloll> no :iu1hont} 10 regulu11: land u,c

planning or the lnnd dcvclopn,cnt process I cderul-,\1d I hgh,,a} \ct ll• l l\\ A) nnd olher

federal :igcncics encourage State nnd Loe.ii go,,m11nc111,- 10 pmcucc lond uw pl.inn ng

o.nd conuol in lite ,,ic1n1•> or l11gh\,1t)i. Thc rcder.sl Government od\ ocate� l11;i1 h>eal 

go,.crnmcnts use ll1c1r l)O\\Cr to n:11uln1e land dc\elopmcnt 1n �uch 1 \\a) th.11 no1-.e­

�nsi11vc: land uses \uch :is 5ChO<II\ ;ire: either proh1b11cJ from 1'elng located 11dJoccn1 to o 
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h•l!h"a). or that the Jc, clop1ncn1.., nn.: plnnncd. dcsitincd, ond construc1cd in such a \\.I) 

th:11 noise 11nJ13cb 3l'C 1nin1mi:icd. 

�Inn) rtt01nmcndauons hnvc l,ccn sui;gc�1cd from d1ITcren1 <,\Uthe-, on 1hc most pr.1c11cal

opprooch lo control noise pollu1ion 1n schools nnd other noise i.cn)lll\ic cnvrronmcnb. 

The) include, 

a. po111og 'obe Rhl. I.one,

Global or str:Uegu:. noise planning tries to prevent noise issue nn.'>1ng and to optami,c the

use of limited resources b} m:ipping and m.inoging the noise en, 1ronment of a large 11�

�uch as D Ctl) 

Geographical Information S)Slm> (GIS) is being u!>cd to mon11or and fon:cru.t noise 

pollution pau.c:ms in m:in} countnes around lhc globe. It has b«n "1dcl} used 10 

cnvironmcnUll modeling and 80lll)sis including noise polluuon moni1orin11 in the ,,c.'>tcm 

bcmi.sphcrc of thr "wid. GIS could be an ind1spcas:ible tool for noi:.c: M.tl) ,is ..nd 
managemcn1 C\CD in dC\clop1ng counlric::; like Nii;cno (t-.tchdi ct ul 2002) l n  udd111on to 

us po"'crful aipabihuc, 10 spatial cbtabasc dc,clopment, spauol d.lto pro.;c,�1ng. 
m:rnagcmc:nt llDd modeling. it pro, des , asWllimuon and map-mJl..10& tools lha1 c:in be 
used lo ef!ccu,cl) present the ,'arlabilil) of noise in1ensit) 

b. 
--

L
-
�illa1100 to Control �oise l'ollurion 

At pcsent, lhcr., • no 1p-,;1ht and dcuulcd tcii1sl,11ion to control noise polluuon in

N1rm• Gb\emmmt .hould p.tis 1hc �No,\( rolluuon ,\cl" 10 m�t �1;cn:in c.•nd111on 

espectall)' 141th rcspca lO 11un11 ol schuob J\p3.11 from �uch l..1nd at i:cntnal lcs1\l.itlon. 
thac :.hould be a ell) noise control code for oll m11Jor 1:111i:s 1n N1gcn:a Cruuon ot 
� no1r.c h4, to be proh1h11cd and houlJ hc pun1,ll.'lhle under la" 

c. Public i\Yoakcnln11; •nd the ( untrol
II 11 1mport..nt lh.it pub h .l"' I ,1n I 11 .c;i • I') "scn1111I lor 1lu: cu111n1I nnJ 111�,cnllun
of nou,e pollurlon In developing counuic:-s lake N1gcri1. most nf the p.-nc: n, l.i.:I.. 11n, 1J.;s
about the "'a)ll tn "hkh nu11e polludon could he controllcd \'er) ,� lcnllil 
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ol the: prohlcn1 unJ II control �l,,n) Jc\'clorun� c:uuntncs arc 111II 1i;nor1111t of the gni,c 

cllcclS ol no154: fl''llu1111n In th11 n:iJlrd, tclc\.Uton, nu.ho, 1ntcmct nnd nc"-spapcrs J.hould 

Gl\c: u cnn1pa1sn fur ,,1t.1c flllhh�II)' 1K 1mb.JJ1. 1rnc,, ""wen rout the h:umful clfccai 

of noise roll11t1on m.i) he crcoted nmuns tuJrots nt all le\"c:ls throush cun1 ulum 

d. Pl111111111on

1'111111 11n. cllh.:1cnt ,1hsorbcr1 ul noise, Clfl«lllll) noise or h1i;h frcqucnc) A dmsc C'\"l'f

an:cn hcJ�c can �ucc the no1 c or m1crorhonn by 20JII lhcrcforc pllll11Jl1ion on both 

s11Jc, ofthc �trcct, h111h\\.l)11 anJ 1n the 1Choohns cn,1ronmcnt can rurb the notse J)Ollutum 

Clle\:h\CI) 

t'. "olsc ltt'Juctlon 111 Sou rec Le, cl 

Stq>.'\ shoulJ be ul.cn 10 n:Jucc the no1-.c 11 WW'\:C IC\ cl tn.tmui:11 nrc:u.. IIC'ludrom 1111d 

h1i.h\\�)'s ,bould be loe111cd !l\\ll) from 1ehool en, 1ronrn nts anJ ouh11k the Cll) hnu" 

nm on the U'K' ol rre sun: horn houlJ be tn,tl) 1mrt.-mcn1l'd ri,htt JcJ'3f1lllC'llH ml)

bc us1 1cd b) "iUO,. ,1ut.lcnts u11J the 111:ncrul ruhh, 

f. F,cbuni:c or"ctrntlnr Kno"lc1l1:c

Scicnulic It.no,, lcd11c rc11111J1n11 the rolluum,� onJ �"\)lltrol ,,1 ffl\ 1ronmc:nllll rollut1on IN} 

be C'<ch.lnscd 1n1cm.111onoll)' �• that the d",ct,1r11tG unJ under J.'"'clorcJ rountn� RU) 

abo be ohle to control the c, cr 1ncr1:e1s1na rn,blc:rn 01 rulluuon 

\\'hcrc,c:r nc:cJc:J, cn,,mruncnllll la\\, 11111, be lurmul.1tcJ ur mod11il'd I the case m.,, bc• • 

for ,rrccu,c 1mplcmc:nu111on ol thoc f'C\:unm11:nd.:at11•ns 

2.16 -..01,, ltc1tuh11lon 1111J I •" I nforcr111c.-nt In tlrhun \rnt\ 

Jl;o. rc.jUI 110n 1nclt.4lc1 llllutc: or 11u1Jchncs rclo11111110 uunJ tr.in 1.n11,�111n cM.shh 11<.--.I 

by natioMI, allltc or rro, 1ncl11I and 1nun1cira) lc,cb ul ao,cmn,cnt \!rut \\1>r\:s And II\� 

under Vllrtou, l)J'C' ur nol,y cn,1run1ncn1 nnJ 1uJ,1), 1110�1 \:\\Ulllncs t•I the \\llrlJ � 

a\l.111e ot the 111-c:rrccll or 0011e on hu,n;m hc.:alth lo 11,,:n the hamrJ u�,cln•�-J "''h 

nolK anJ lw 10 cn1u) com Ion nJ 1;00,cnlcncc, num) �,1un1nc, ,,1 the \\odJ ti.i, c 
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earned out the c,crci5e of lind1n1J out the mo,t u1tuble umbu:nt noise lc,cls 10 ,,hu:h a 

human being can be c,po�-d ,,,th the least harm in thJI p.1r11cular en, iroM1cn1 

Con cqucntl) n.a11onnl 1and;ird, ha,c been adopted b\ man, countril"S laying do,,n 

ma,imum p.:nni.,s1blc noi\C lc,cl for en, imnn1c:nt and occup.:u1onal noise c,pc,,urc 1,1 

gi,c relief tll the pcoJllc \\Orl..11111, or liv1nii 1n tho\c en, 1r11nmcnb lhl�C )landJnls , ,II)

from count') to count') and hn,c ln1d 1n the fonn or n:con1mcnJJ11ons, 1:u1dchnc, or 

slntutory rcqu1rc1ncn1, .is per 1hc economic cond111ons nd,anccmcnt ol tcchnoloa;) anJ 

burden on 1ndu.-.tl) 

Son11: countncs ha,e their spcclfii: lcii1slutiun on no,..: I or in ,Ulllcc, ,n the L:n11c:d <itolc) 

of An1erico. the Noise Control Coile, 1972 Ne,v Yori.. No,.-..: Control CoJc, 1972 md 

ChiC:lgo Noise control Rcsulouon!>, 1971, ,n Orcot Or1101n the Control or Pollution \ct. 

I 974, ,n Japan. NolSc control ln,,-s or 1968, an: the .i,pcc1fic l.i,,s 10 control the 1:ro,qn 

problem or noise polluuon ( \gol'\,al, :!002) Thc!>e st.mJ.u-J 111� comp.,n.-J bclo". 

a. En, iron mc:0111I Qu11lit) '-111nl.l11n.b of Noi.J,· In nl1cl.l ',1111"" of Amerlt'll

ln I.be United states, nb�olutc 1:ntcriu for no1� exposure to 11 con1munll) do not c:1.111, 

instc:nd lbcrc o.rc guideline, (USf PA. 1974). pubhsh1.-J b) 1hc l, S [·n, 1ronm.:ntal 

Protc:cuon \gene) 1n 1974 M folio,, up or the ,o,� c,1ntrol Acl of  I IJ72 l'hcsc 

swdchncs proh1b11 e"cc:ss1,c noise 1n �cncral 1crm� bul do nQl lurb1J con\trucuon ,,r 

opcrnuon or other foc1h11c, on the bll.Sis ol the cITcct,; of un11c1pated no1!tC cm1,.)1uns 1n 

nc:arby commun111cs. I lo\\cvcr rcguh111ons l'C)tncun.i ne\\ hous1nl)\ ,n cc:n:un �.,� 

1mpo.c:J b) the LS Dcp.1nmc:n1 of I lou,1n11111J Urb.ln Dc,clopmc:nt do c,1,1 \, per 1h�= 

rcaubuon.s. hou -1ng I no1 o.:ccpt.tblc 1n or.:.u \\here nol\C le, cl, c,�.:cd IIOJll ( \ I lor one 

hour or mol't' durin1 lhc do) ur 7�d0 ( \) for 8 houn 1n II Ju� 1111J II 1, nom1.1II)

UN1CCcpi.blc: (d1 -crctlun:iry) if Olli SC c,cccd, <iSdll (,\) lur 8 huun 111 n J.i) or 1, subJc.:t�-J 

lo loud rqic:1111,c no1\C (A11,11ra,1I. 2002) 
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Tobie 2.3: Equi\ nlcnt ouotl le\ cb ltlcnlirictl 11s Rcqui itc ro l'ublic llcolrh 11ntl 

\Vclfnrc hy the U� l�n\ lronn1cnl rr o1cc:1lon 1\gc:nq (U -El',\) 

Area 1\tcnsurc I ntJoor Outtloor 

sin lllJ (A) 1\c:11\•lty llcurini,; Lo�, Acth lty lle.irint: Lu,, 

lnnuc:ncc Consitlcrarion lnnucnc:c: Cun�ltlcrn I inn 

I Rcs1dcn1iol l.,i,,
• 4S ss 

2 I lospilol l-q(24)·· - 70 70 

3 Educ:11ional 4q(24) 45 70 ss 70 

4 Commcrcia1fl'mffic Lc,q(24) 70 70 

s lndus1rlol L<>1(24) 70 - 70 

Rccrc:01ionol Alco 

6 Fnnnlond/Gcncrol Lc,q(24) 70 

unpopulotcd \ond 

Source: Pollution 1\lnnni:c:01cnt ,•ol. S (Ai:nn,ul, 2002) 

•i.. It is doy-night n\'crogc sound lc,c:\ 

•• l.in(24) It is o 24 hour cqu1vnl.:nt or U\crugc t\·\\C:1gh1cJ sounJ lc,cl 
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b. \VIIO Guit.lcllnc Value, for Con1n111nil) �oi1c in pecific En, ironmcnl'-

Thc role of \VI 10 in the control of noise pollution is also no1c,,onhy (kumboJ I 99QJ,

II is to raise the stondnrd of he.11th of the people \\1 h1ch con od\en.cl) be allcctc<l by 

noise. Although, \\II 10 is not nn authority to pre.scribe the lim11s of nc.lis.:. 11

rccomn,ends so1nc pcrnu<,sible l11nilS of noise winch ore JU!,l od,1:wry as a n:lcrencc 

document to e volun1c the impact of communh)' noise for its member-slot�. fhc \\'110 

suidclincs values In fable 2.4 oJc orgon1zcd nccording to specific cn,·ironmcnl� l he 

effects of noise on pcrfonnoncc OJC pa.rticulnrly relc\'Ml 10 o school cn\'1ronmcnt 

\\ll1en n1ultip\e od,•crsc health effects nrc identified for o ghcn cn\'ironment. the 

gu1dchnc , nlues ore sci nl the level of the IO\\CSI od,cr;c health clTccl (the cnucal 

health cfTect). The gulc.h:\1111: vnluc:s represent lhe sound prcssurc lc,els 1h:11 ollcc:1 lhc 

mosl exposed rccc1, er in 1hc: listed en, u'Onmcnt Sim1lnr guidelines ,,ere bcmg 

developed by the EP J\, but ended ,vlth tcm1ination of fctlcral funtlin11 in 1982 

(Sbnpll'O, 1991) Accortling 10 \\1110. noise nclS as n distrncting sti111u\us ,, hich cause.-; 

interference ,vith 1nony kintl of tnsks cspcci11II) mcntnl t1c1i, 11ic\ in,oh 1ng , 1giloncc. 

infonnntion gn1herin11. nnd onnlyucol processes 

e. En,·ironnu:nlnl Quolit) 1n11dords of Nohe in 1hc ni1ctl Kin�do111 ( K)

Tiu: currc:111 On1ish slllndnrd in 1hc Uni1cd Kingdom for noise insuln1ion in build1n1:1s 

0$8233: 1999 (3) provides sonic n:con1n1cndcd inlcmol nn1h1en1 noise le, ch or

acth ity (sec 1oblc 2.5). In 2003 the Dcpanmcn1 for Skills nnd l"clucr11ion publhhcd 

Building Oullc1in 93 'Acous1ic dcsi1:1n for schools' ob.o c.illc:d 0093 "1th L""' 35tl0 

for clo.ssroom noise. In 1cm1s of acoustics. ii reploccd Ouilding Bulletin 87 

'Fnvironmcntal Design Cri1crin for Schooh oho coiled 0087 \\llh LA,� .JOdll lbr 

clos�roon1 noise. 
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Tobie 2.4: Guideline values for comn,unhy noise in spccilic en, ironmcnl( 

<,p«IOc 
tn,tronmrnl 

Outdoor hvm; area 

Crllkol hcallh tlrccl(l) 

Scnou, anno)lllCc. day1lmc and c,cn1n1 
�lodcmlc 11nn0>ancc. cb),1,mc 11nd c,cnlna 

L...,
(dU(A)I

5S 
�o 

O\\clhn;, indoon 

Inside bcwoonu 

Ouwdc bedrooms 

Speech ln1clli11bihl) & modcn1c anno) o111cc JS 
d3ytlmc & c,cnin1 
Sleep d111urbancc, nig)ll·llmc JO 

School clan room & pre 
Khools, lndoor1 

Pre-school 
Bedrooms, lnd00t 
School, plo)l;round 
Outdoor 
11�11l1al. "iltd 
Rooms. Indoors 

Hospl1als. 1matmcn1 
Rooms. Indoors 

Sleep d1s1urNRcc, .-,ndo" o(ICl'I 
(outdoor v .. tucs) 
Speech m1rlliJ1lblh1y. 
D111urb:mcc of 1nrormo1lon c\lnicuon, 
mcssnsc communl011lon 

Sleep d1111ubancc 

Sleep d111111ban« n1&)11-11rnc 
Sleep di,1urbruicc, llll)tlmc anti c,cninp 

lnlctrcrcncc \>tlh rtJI and ICCO\Cf)

Industrial, Hcarlni Impairment 
Commcrclnl 
Shopplng anti 1rt1ffit 
Areas, Indoor,- and 
Outdoors 
Ccrcmorucs, fcs1h-als lle1111ng ,mpnumcnt (rotroM·<S 1,mcsl')c-ar) 
And cntatnlnmcnl 
E�cnll 
Public adtlrcua, I lc1111na 1mpa1nncnt 
Indoors and outdoors 
t.1UIIC ;\Rd OthCT IICUUII\ tmpalnncnl (frtt-Ocld ,atuc) 
SoundJ throuaJ, 
HcadphoncVcarphoncs 
lmpuhe sound� from llc..nng tml"'umcnt (adull.S) 
tO)'S, fate\\OIU and 
fu,:oiffllJ 1 tc.uin& lmp&11mcn1 (childttn) 

Ou1t1oors In parkland Dlsl\lpllon or mmqulhl) 
And con�rvotions =

Soun:c: Gwdchnc:s for communil) noise (\VI 10, 2000) 

JS 

30 

JIJ 
30 

., 

70 

100 

as 

• 

• 

3 

Timt 
b,nc 
(bounl 

16 

16 

16 

Duru11 
clu� 

Skcp1n11· 
umc 
Dur'"' 
plo> 
!l 

16 

I 

I 

I • 
ru,1 
11101 

• 

I\ 

• 

• 

110 

110 

110 

110 

,�u -
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�1 l'calc �-ouncl prei.,11re (not LA1111Lt./a1t) 111cauirl'il JO() 111111/ro,11 1/r, ct1r, 

#J c.Xlft/11,: (Jlllet 0111cl11or t1rl'U\ 1/,011/d hr 11rt1t•n·t and tlw ratio of /11tr11d111Jl nnlu· 111 
na111rol b11clcgro1111tl \011nd .1lto11ld be kepi l011 

1#-l (J1ulc:r /rcc11/pl11111C!1. cult1p1c,I to frcr-fll•t,I ,·e1l1ll'' 

L ,_, ,\luxi11111111 root t11t•c111 11111e1rc A-11 cig/11etl .1ou11cl prel1ur,· lt•,·(•I 

L- ,\l,11l11111r,1 root 111ct111 s11111,rr ,l-11 ctghtecl scninc/ preso1rc tc1·cl

L._. ( . .'on1ln11011,1 Eq1111·<1lc111 Nc1hc l.tl'<!I 111 c/8(,1)

Ll#9r Co11ti11110111 Eq1111·c1lc111 Nolie l.l•vct /11 dO(A) Oo/ a 11111, 

Varying noise is n single ligurc noise level \\h1ch o,cr the period of lime under 

consideration, conll1ins the san,c ornount of /\-\\cightcd 50und enc�} ns the umc , al')1ni 

noise over 1.hc i,nmc period or lime. 
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1'nhlc 2.5: An1hicnt Noise Le, cl, :intl ,\cth•il, ror the UK 

Criterion l'yplcal sltuntloo 

Rcnson_ablc industrial I lea, y engineering 

,,orking conditions Lii;h1 engineering 

Rcasonobh: :.i,tcch or Cofctcno 

telephone con1mun1cu11on Corridor 

Reasonable condition for LibrUt), office 

stud) ond ,vorl.. requiring 

conccnumion !'.lccling room 

Rcosonnblc listening Classroom 

condnions Lecture thc111rc 

Rcnsonoblc res1ing/slccp1ng Li\!ing rooms 

condiuons Ucdrooms 

Source: IJritbh Stundan.1 (IJ ') 8233, ( 1999). 

36 

o�i�n runi:c

L,,,.,1 in dn 

70-80 

65-75 

S0-55 

45-SS 

40-50 

35-40 

35-10 

30-35 

30-40 

30-35 

---
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d. En, ironmentnl Quolity St11nd11rtli of Noi1e in J11pan

Linder the Japanese Noise llegutauon, 1hc pcrfcc1ural 110, cmo� have b\.-cn cmpo\\cl\.-d tl, 

designate rcs1dcn110I llrcas, schools of prcsen·1ng h"1ng cn\'ironnu:nt throu!Jh pn:,cnuon 

or noise. ,vhilc designation such nrcos pcrfccturnl governors shall establish "regulator) 

Stlllldnrd" (1no.ximu1n pcm11ss1hle level of noise) for 5pcc1tied ho� 1n rcspe<.11\'C /4111es 

\\1lhin the stnndards sel forth b) the Director General of the [nvaronmcnwl \iJCllC) 

(K1tn1boJ, 1999). 

Jnpanesc Environmcntnl Qu:ilily S1nndnrds for Noise in dilTcrent ore& nnd for ,urious

sources of noise, the n1nintcnoncc of '"luch 1s desirable for prc,-crvntion of  the 11, 1n1J

cn\lironmcnl nnd conductive to the protccuon of human health orc sho\\11111 Tobie 2.6.

c. En,·ironn1cnl:1I Qunlil)' t1111tl11rtls or Noise in India

Through the prornulgntion of the con1prchensive J\1r ,-\ct of 1986. noi\C JlOllution ha:,_ 

become nn offence 1n Indio (Agnn\'nl, 2002). The ,nnou., hn1its for the: urban 

cn,tironmentol on1bicn1 noise in Lcq issued 1n 1989, idc notilicatlon fru111 the 1\linrstf) of 

Environn1ent and forC!tlS h:i"c been sho,, n in l'oblc: 2 7 Thei.c stand:mh ho, c been 

defined wking into occolu11 the intcmauonal :,_1ondard.� und locnl ,,cathcr condluons illld 

cu::,toms etc. Toblc2 7 rcf1ccts these :,_utndords 
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Tobie 2.6: Knvlronn1cntal Qualit) Standnrc.h for oisc in Japan 

Category ,\rcn 1\ffcetcd 

,\ 

,\ 

u 

C 

pcciol case 

1\rcos, ,-.hich require p3n1cular quiclncs!> 

For 1ns1once nrcns ,111tcrc medicnl fncilitics 

ore conccntrnlcd 

E.xclusivcly Generul nrca 

rcs,dcntiol nn:a Area fncini; roads 

, .. ,11t l\\'O Innes or 

more 

Arca which is used Ocncrul nrca 

mninl) for 

n:s1dcncc 
Area foc,ng roads 

,,1th l\\O lone:, or 

n1orc 

Commercial & Ocnc:ml nrc:n

lndustrinl nrcns 

Area fncing lrunk rood (hen,')' troffic loncs) 

ourcc: hllp://""'' ,,-.e11,-.�o.jp (ucccsscd 12u, Oc1obcr. 2008) 

38 

�ound Le, el (dU) 

U11) time '•Rhl tin1c 

(60111-I Opn1) ( I Opm-6n11 

SO or less 

SS or less 

60 or less 

5S or le), 

65 or less 

60 or less 

70 or less 

-10 or le,,

45 or less 

55 or lcs\ 

45 or le!,., 

60 or lci-,s 

50 or les, 
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Tnhlc 2.7: An1hicnt Noise Le,cls (Lcc1) ,\ppllcnhlc in India 

Arca 
Code 

A 

n 

C 

0 

Cutcgol') or Are:1 

Industrial Arca 

Con1n11:rcial Arco 

Residential t\rco 

S1lcncc I.one 

Source: Ason\'ol, 2002 

Environn1cn111l i'obc S1and11rd, Le11 
cJ CJ(,\) 

)9 

Ooy rime 
(611n1-9pn1) 

75 

65 

55 

50 

Nigh I 'T intc 
(�n1-6an1) 

70 

55 

45 

40 
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r. olsc 111ntlurll� in l'11kls11111

In the past thirty years, noise 1n oil orcas cspcc10II) urban arc,b. lus been 1ncr�ingl� 

rupid In developing countnci. lil-.c Pak1s1nn, the gro,,th of their mega c1u� l\a., been 

unplanned o.nd haphaJ.Ord resulting 1n mony environmenuil ha.airtls including noise 

pollu11on (I lnrdoy, ct ol., 1992). There 1s no legislation 10 de.ti ,vuh no1&e cm.inJllnl: lroni 

ro1h,..ay engines, oircrofis. airport or 1nduslriol or con)truttion octi\'llics l'ubhc con1plu1nb 

on noise pollution urc oficn received 10 the federal Md pro, 1nc1ul cnvironmcntol 

pro1cc11on ngcnc1es. but in the absence of no11011ol stnndards for noi:.c, these agencies ore 

handicapped 10 toke ony lcgol nc11011 

The Pokiston En\firo111nc1110I Pro1cc11on 1\gency (Pok-1.:.PA) e."crcising 11S p0\\Cr under 

clt1use (d) of scc11on 6( I) of the l'ol..1ston t.n, 1ronmcn1ol Protection Ordinance {PLl'O). 

1983 \\'llh the opprovol of the Pok1Mon l.:n\'1ronmcntal Protection Council (PEPC) 

cslnbhshed Nutionnl l!nvironmcntnl Qwiht) Standards (NE.QS), inter olin, for motor 

vehicle exhaust ond noi'>C. Pok1)llll\ NEQS for motor ,chicle noise ollo\\'S the m.i. ... 1mum 

permissible noise c1nis�ion limn of 85 dB(A) for nc,,.. ,clucll:) 111 o d1sU10ce of 7 5 meters 

from the source \\ithout �pc:cifying the t)pc of n101or \'chicle ond mcasurins technique 

(Sheikh, ct nl .. 1997) 
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I ahl.- 2Jh :-i.11lonal f,n, 1runmcntal C)u•h•) �land•rd, for \l,our \ cllicll-1 ,k.a•••

anti , 111,c In 1111.hlatn 

l'•r•mr1,, !\tand•rt.11 Cm•11mum \ln,uriea artllCM.I 
11trn1l••ihlt llmlt) 

IO!e Of 2 00 the 
R1ngclnumn le

tJunns 1111111: 
,clnillK n mo.k 

I m1,11on swndiirJ, 

"C\' I Kd 
Vch�lo \ch ,�
4 j•,. M. 

... 

lobcc; _. 

R, I Chmaa 

d ro 0, 

� 

l�-r

rond
dlSJ'CDl\C' ID rared 

d: uon&hr 

)lC'f 
lUlidr.xt.-r 15 

mrtcr, 11 the� 
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3.1 Stud) Ar<'u 

Cll1\rTgR TIIREF 

l\lA'rErU.AL ;\NU l\l ETI 100 

The stud) ,vruJ cumed out in lbodnn North ond tbodan South \\'CSt L.G.,u. O)O ,101c: 

lbodnn, the copitul of Oyo state is the largest e1t) 1n \\lest ,\fnca. It is locotcd 1n ,outh· 

\\l!Stcn, N1geriu, 78km inland from Logos nnd is u prominent transit point bct\\C\.'n the 

constol region ond the nrcos. to the north It lies bc1,,een lotnudc 7 • nnd 9 'JO' east of

prin,e n,eridiun. lbudon cover.; n lunJ urea of 12 kilometers radius. It has on altitude 

gc:ncrnlly ranging from 152 to 21 Jn, "ith 1solu1c:d ridges and pcnk.s ris.ing to 274,n (Ff PA. 

1998). Its popula11on is cs1imo1cd 10 be about 3.8million ncconJ1ng to the Notional 

Population Com1nis.s1011·s (NPC) 2006 cc,uus esumatcs It 1s reputed to be the lurgc:.t 

indigenous ell)' 1n Afric11. �outh of t.111: Sahnnl 'I he pnnc1pal 1nhabitonts of lhe cit) urc tJ1c 

Yorubos.. Ibadan hns over 300 schools made up of bolh public uni.I privute nur.,cl}. 

primary nnd sccondory schools. 
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t 

Nigeria 
_____ .._,. . --
_____.. ---­

. ---- ---

t 
• 

- --
- --

-

fie 3.1: Map orNl&eria sbowlac 1be locallon orOyo siate. 

Soar«: FEPA. 1998. 
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a. Drier Ot�crlptlon or lhadan ,or1b I oral (;o,crnmrnl

I he lbud.1n Nonh I tX.ll Go\cmn1tnt v.n founJcJ b) the I «IL.ml �hhW) W\�nl of 

N1icna on ?7' September 194>1. I his I oc:.il OO\cmmcnt "11.S '-"111\'--d oul of� J.:fwx1 

lb,\J.1n �1un1c1p,,I C,ovcmmcnt olnni "1U, otha-1 

lhc comron.:nts nl the: I OCJI Ciuvcmmcnt cu,c:r un:.u bcl\\tc:n llttrc roundloout 1hn1u •h 

01..c-,\n: 10 �1111.oha C)l..c llunu and ljolodo lh.: other et1mr,c1ncnt.s arc are:is (rum ncac 

rnund.1bout 10 <.late hit Arc to na,horun n.nd up 10 l.a11osllhoo.'lll cxprc-ss"-.>· SccTttJ11u11.

UllJIJO, Unh er.iii) llf lb. dnn and Aebtl"O 1\rca, The Uc.id,1u;ittc:r> of 1bc 1 ., I 

Gu,emn,c:nt i• Ut�h1u I he lo,:al go,cmm1:n1 h�aJquattcrs I kTTlporanl) occommoda1,'<1 

01 Quarter 87 01 (l\1,cn1n1cn1 Rc�cf\cd /\rc,t at ,\godl \\hen: the Sc:crct:uiul t!l loc:11(d 

lb3dan "-lltth 1 ti/\ 1 bound h) othcr l G.,,, 1nclu.l1ns ,\L.1n)tlc, Id.,, !NJ.in �uth 

\Vest lb:adan South I ;1,11111d l.oiiclu I O ,� 

The lt>Jlhn Nonh L.C, A hu o popuhui11n of308,I 19 pn1plc: Con1rns1ng roJ1Ul.l11,1n \\Ill 

ohout l 52,608 mole!> nnd I SS,511 fcn1;1k (2006 rarut1111on c:eruu.s) 

I 

) 

s 

6 

7 

I 

Ileen:, >-.cn,nl.c. \ii\l.ldnyhu.lu, OL.c ,\re. <>Jo O)c 

OJc Oolc, lnolcndc, On1�.mnn o.nJ OL.c Oloro 

1\dcu)o Vcmclu. o'l..c: \rc:mo .u\J l..:uc \lfo 

lluwb.t. ldi omo. Ojc lgosun. kubc:. 01.c or<1n. 1\hcnl.i, ,\h\\o I •Hal 

G1Udcn ond NT f\ Arc::i 

S.ibc, \rca 

Okc hunu. C1>co1:0l11111J Orc:1111:.11 \11:.1, 

s.mao. ljoL.odo 

IS 
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9 

10 

'' 

ll 

1 and l·'mlnio , ,,.. .. , ,\rc-.1) 

IJodlJ 

Al!hoYIO, nooua �liul.ct, l)JU Inn 

' :\j')IC'» ltMJ 

Tht l,001l l O\C'n\lll\'nl ,,,ru1,l, ol �lullj-cthntC' n.:iuonahlln pmS.lffllrw:tl) �lCt:lru.!JC'd 

the- \ oro� t)thC'r, In l11Jc the l&hos I Jo, the: l 11\ob,. It lart� IJ:1" t&auu\. tu.be, 

anJ t .ittl�llC'l1i ,,ti., re 110111 I ur,•!lll, Jll('OC'll \&12 '1nd othn p:in 01 th: "orld 

�tajorit) ol the r,orul,11111n ,,, lh:wnn Nllnh I ocul 0{nC'ilum'Ol IIJC' m th: Jlll' 

The, l1R' mA1nl) tr.i.Jcr, unJ /\rtisant ,\ i;ood numt'CT ol their \\Ofl.l.'T> IIJC' '1,11 ICn • 

"ho h,c JIK.lomlrw11l) nrounJ l10J1J11 I tntc ;\ hi._"'Cl ',lllll;;o. �to\;ob. the l m,-cnu) of 

lbDJ.an anJ the 1'01\1«h111.: lh:tililn • 

b. Uritf Ut<1trir1tlon or ll1111h1n !'-outh \\ c-,1 l uni ( ,e, c-rnmc-nt

n,.s,n Soulh \\i.-\l I oc,1I o,,,cm1ncn1 h.1: Q .i.rJ I"'� o( 111'out 2JJ #\.r

tc:uurc m.u.e: 11 unc <11 lhc: 1.iti;c,t l ,,cal < ,o, cmmcnt tn C )), 

Qu,"CT1Ullmt 11 lu,:01� ncM Ci,l,cmmcnt Re� ,1,on \tt'J (GR.\). 

' 11 

111in11n1\Ullll''- hc:aJquanc:r, ut Olu)11lc I· 1.itc ,,11h1n thc: l,Oi.c.:- CllmJllc:-. 01 tbc fonnCT 

lb,.l1n \lctrorohtllll l'l,1nnlnv 1\u1he1nt) Cll11ni �run \I._ O \biol;, \\11) (I, nncr 

Rina Road), lb:iuan 

It.ii 1n Soulh \\Int l.oc•I Oll\Cm111cn1 ,� oppro1<1111,uc:I) 1501..n, fn,m l..lg1>" h� the mo�, 

d1m:t route unJ 6$91.rn lrurn \huJII I tJcrul Cui,11.il lcmt1>1') (I l f} II I h•unJ h} 

lti.t..lan Nonh \\le l llllU IJJo I ocnl <.,," .:rnrnc.nl 111 the \\ '"'' und h) lh.,J.,n �onh \\ �t

and Soulh l:»11 �111 Uo,c:mn,cnt in the 1-u,t 

lbo11lo10 South West IA<:,11 <lo,cmrnc:111 ruu II rarulutiun l\iiure ul 211:l O'l8 \\Ith nn c,11n1.1h: 

ol 139,622 mule• unJ 1-ll.476 fcrnalc., .iccurJinii to the 1111.11 n:.,uh ,,f �006 ccn�u.s 

rclc:ucd b) th.: Nouon.11 Poruluunn Cun1m1�\lon (Nl't) 
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There ore 82 primary nnd 26 secondary schools in the LOA The pR"'-5 centre or the 

Nigcrin Union of Joumnlist!'i (NUJ). Oyo Stntc Council at l>usanku alliO full� \1,ithin the 

I GA And \V1th1n the Premises of the P�, Centre 1s the Ni11ena Institute af Joum.1li,n1 

(NIJ), lbadnn Centre. 

3.1 Stud) Oesli;n 

The stud) dc�iQn 1s u eo111pam11vc cross-scctionnl sur,cy ,1,h1ch compri�s 1101-.c h.:\cl 

mcasurcn1cnts. Ques1ionnn1rc administration ond exposure MSC,,Smcnt (Pure-lone 

nudiomcll')) runong 5tudcnts n11cnding �clcclcd schools \VlUUn no1s) cn,1ronments und 

serene cnv1ronn1cnts (ns rcfcrcnec group) 

The schools loco1ed in noisy areas consututcd lhc focus of lhls study. School� \\Cre 

selected purposively based on their proximit) to oc11,•1t) Dl'l!IIS like; mar1'ct. main road and 

industrial orco On the other hnnd. n !>Chool locoted 1n o pcrcc:i,cd comp:u1111,ely IO\\ noi\C 

zone scr,, ea ns the con1rol. nu: school "� �elected b:i.scd on its locntion in a site R\\'11) 

fron, noisy morkcU;. bll!>)' n111111 roods, 1ndustr1es os "ell 0-:o all 01hcr forms of high 

en,;ronmenuit noise 

3.3 S0111pli11i: 1\reo 

The somphng OJ'COS include Bodijn 1n.lrkct (�1url..et nrc:a). Queen Eli2Dbclh rood 'fo111I 

Gorden (mo111 rood/tmffic urea), \\hich llJ'C bo1h \,1l111n Ib:ida.n North. ond the Jbadon small 

scolc industrial layout. fom1cr NTC rood. 01..c--13olo (lnduslriol nrc:i) in lbnd:in South 

\\lest. School:. s,:lcctcd include Melllodist Grommor School (t-lGS) Bod1Jn, Anglican 

Gr.unmnr School (AGS) Queen Eliznbcth road Total Gardc:n. ond Okc-Oolu 

Comprehensive lligb School (OBCHS) 01.c-bola. E.u:h. rcpn.::.cnlini; schoob locatctl 

close 10 the morkct, mnin rood nnd industnnl ar.:as rcspccth cly. 1\badino college (i\C) 

located \\'llhin u,c univcr..il)' of Ibadan olso 10 Ibadan North \\'OS used as the reference 

populo1ion. 
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\ \,I ( haractrrtttln uf th, '•mplln1 \rn 

Uodll• m1rkt1 ,� liX trd b) the r«IUU11 • I m,crMI> of ft,,.t,.. r03J I awtcs , 

l00\\1\ tor u, charn 1ct1111 m"d1nn, nd unuu,1111 not Ihm rortttlflll) JX!lhl!.!� lb: 

n1 mull of hl\ld c:h. lt('nn h> htl\h the bu)m and KIin, ahl.c £Ctlltf�ton DJ iJU'.ld.:=� 

machine I he mai�C'I I, the 111ajor nuu\e1 1n llt:ad.m 11110 comr,11•1- uf 111 

clo b) \\l�r� c:onJ11,.1or1 cnr sc In fm1urnt tic,uun of their doh,naitwin 

IX''"'"" CB \�cJ II• th,, I bu,, road OOJ '"'111 lhc hoot ti: th:12 caicn11.n 

'"'"' s n rc-suh 111 ,u111111oluln nd the °'c 11ffUI lo.;:CN1.otnc ma• ofUU!m 

Quero t ll111hC'lh roa1I, I 01111 (,11rtltn 1� maJOt ro.,.J uJJXCTd lhL- M:'--101 """...,. ro,r�c.1u71 

'"'' ,cl') bw.) IIJC':lt \.i1t1\\11 IL, ,I rdcn' and 'M la II ti clwll.tcril:'.li b) a 

h1ih"'") 1nalllc ti 11\11) l'ht- noise nn led llfflC:\ from ti.mt hir""11k � _,,..,._

c,tuu.�. ucns. nh•h•r t,,._c, 111i.l I .1ult) n1 pmmt hlc lki u, 

lba1.haa ,n11II ,cult' lnt1u,1rl11I lll)UUt, furm�r :-..1c ru1I, CU, II t.a 11 • ,...,.,.ti s:c.i.k'

1nJ1DlrUlJ lil)\1111 \h lh.: II, Ill 1111rh l'I\I\ tl.kJ b) 1hr \-cmmcnl I.If l�O �a., t:cfp 

r,o,iJ.: 1nJll:(110U\ ..,..-.,rtC' ul lllC' &lat,• nnd fr•I l ncr- jOb oc,,._'lft 110 anJ I nlc.1IU nf 

rc,cnuc me, 1tl\,n Ill(' 1nJ1 .. t11.1I 111c:;a t, l.n(1\\n u: tu,t,,.,ur <1'TI "--n ( 101 ,un I> 

fun.:1lonin11 111,1II 5'<1l1: 111,lu�1r1, n1n.:1n.i fro,n J.a" mill 1111d iumilurt' podui:tlan. J'Mt' 

v. ta, pnnong r� . .: 1111,cJ Jui.:< wuuns l>thtr1, I� 11,iu .,cocnif, loud MISC 1mm

their m;a,i;h1ne> 11nJ 11cncr,lll•n 1h111 l"'"l.'T lh.:ir rn..'1Ud1,.,., �� htncC' lllT.x1u� the

le:unln11 en, uuru1\C'n1, ul cl""''' l,..:111,-J ,1,1$(' t-)

,\II the l!Chooh 1uJtro \\CIC le" th.-in lllmcltTll 11\\'ll) Iron, the IIUl'IC JOW'C'O

''""'"''' or lb11tlan (Ill) 11 nn o..--i,dC'n11, ,,1111n111nh) """ m1111nul "'") '"� ,, 

othn lluc-c I u o� II Is un 1n,11tullon c,11,ccmcJ at..,111 1,'t11Tl1nt1 and rnclU\':h I I ,� 

,c1cnc 111.:;a """ et•n1r:i,1111,ch rNIICro ll,11\h) \\h1,h s..1n"C\I o, the c-mtrul nn-n I hou h 

11 h4, r'c-.11111, Ille thurch \t,,�uc. \'Ill t'lll �•lknli.tl Qu;u1.:Tl', • nt«n., m;a,n1n1.2n.:c 

un11 Dnd I lotcl tiu1ik the \W\'cri!II) �t11nmunh), thC' rn1.kn.:(').. ,"'llnl('lU anJ Kho.>li "nh1n 

11ft' kiCllkJ l!OflK' l11JUn« •"'•> C �Omc1rr:,) l11m1 th,"3ie u.;11,1t) llrC'lU

111 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



3 • .i Dota Collection 

3.4.1 Stud) ropulntlon 

11,e s1udy populnlion cons\s1cd of s1udcn1�. IS yeari; of niie und ubovc "ho ,,ere found Lo 

be ,,illing lo par1101pn1c ond nucnding \he secondary ,chools or intc:rc�1 for ut 1�1\I 1)Clll"I 

as ,ll 1hc urnc or lhc ,1ud) ·n1cy m\1$\ hn,e given their 1nfonned con.col to rartic,r;itc 

Inc control group co111prbed s1udcn� oucnd1ng schools 111 scn:nc en, ironmcnt. 

3.-4.l Crl1crio for School Sclcc1lon 

Inc schools loco1ed 01 the vorious cnv11011mcn1ol nois) sites cons,dcrcd for lhe s1uJ} ,,ere

selected based on 1he folio" 1ny criteria 

I lnc school n,ust be o nuxcd school (heterogeneous) 

2. 1nc school must be o go,c:nuncnt dny �cond:lr) school

3. The school must be locotcd ,, itlun the LG As -.elected for the stud).

-4 The school mu.st be locotcd 1101 n10re \hllll I OOm O\\.I) from o po,,iblc n111s)

scu,ng/nrcn lil.e u lnrgc/mnjur 1nor"c1, 11 bus) n,oin rood Md m 1nJustrlol :.lie 

A reference populnuon in n �crenc c11v1ronmc11L 0\\11) lrom all ptl,�iblc lonm of high 

en, LrOnmcntol noise ,vo., u� for con1p;uiso11 purposes, 

3.4.3 Ellglbilil) Criteria for S1ud) rur1lcl1ln111s 

The fot10,11ing \\ere moJor critcno for sclccuon of :,lud) parUc1pants· 

I The pllrtlc1pllllts should be ,,itlnn I 5-20 ) cars (both nutl� and fcmal� .in: 

iD\/Olvc:d}. 

2. The p:11uc1p11111.5 should be resident In lo" noi'-4: tc,cl on:.u (och1e,cd lhr,.,u�h
prcsc1 qucs1ionnoirc)

), Mu.11 oncnd on) of the sclccu:d �chools \\lth1n 1hc stud) un:,1.

4 1\-lust be a &tudcnl tn the .chool for 01 k,ul 3 > .:or<, 

S. Musi be In 1hc �cn1ur -.ccondJI} cll'.IS,.
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I, Paiuc1rwtU \\ 1h ptC\1 h1 ) of he.Inn en J 

ht'1un:i rn1,,lln1Cnt 1010 the hoo I \\'ould be n ludctl 

7 l'o1nlc.1�1 nl u I Olli he <>n 01010, d , hl Jlfq,tom I 
9 l1nrt1 ll')artl ltlU I he \\tllif1i\ lil I t' p:i,1 10 ttw Lid) 

'.4 .4 , ... ,,,le �I,, 

Ille m11lll\ 1111, n1rl ftltc fhr lhCI tud) \\ t c.iakul kd ,0 dul th= bca!ncd f'C'1'J!I 

lud) \\.U \\llhln �S•• OOnlulmcc: llllm I I\ Jti.141) rond kd m D tnl !c au:l:1!:...11111 

rlant 1n ,\JJ1 ,\hah.1, I thlor111 IIC•\\N 111:11 tht' �111mtc ofN, IC lndxcd J1rt1rire, I

l 1111) wnoni,: \\\11'-:c:,.._ ,,hu \\t'lt' ""� 10 noh�. " 1 l \l • Wliltha �

conJ1K1cJ Ill the vcn.:rul ro1111ta1111n ho\loN prC"llktiec: (l{hc.m� �of,.. • ( >*

a.nJ \' CO\:tllt', I 9Q,I}

l"ht: 0\1011\l\lll\ .u111rlc i.11,• lcu lhC IIW) "ill ob1Ji ncd 1,1:Uftt! I f lffllUU hckn• ia.:,orwr.: 

,�, llamlJOO)C (''00� ), 

n ( 7 1 1,)'(111(1·1'1) + 11
1 (1-1', n

(1'1 l',l1

\\ncrc. 

n the 1.h:!>ln� 'lt'ln1plc 111,· 
'/ 1 • • wnd.1rd nunnal d,·, ttllC' ill �� h:,cl "' 1ll,lnt11'.--:in.: I % 
/ i,,1andarJ fl{llllllll dc,·i111c .:on"�l""nJ1n 1,, Q\ • JX"'C'f I 6-i

1'1 rruron1nn """ 1�.,nni,: 1111p.1umcn1 \\lthin the 1,-roup ,n ft(lh' Dn'.;J 3-' 1 • 
1•1 • rrororuun ""h hcnri� 1mpo1m1.-n1 ,,,thin the IJJ\-.UJ'I ID qwct 111\."ll 14 ,,-. 
n• (1.96�1 6")1 (O 143(1-0.3-i)) · 0 143(1.() 14'\))

-

lO J 13·0 1-13) 

12.%, (0 )-l7902) 

0 O,l 

4 �Oll8l 

0 0,l 113 
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I O 7 

Round,n Ull lO the 1 .irot ten,, the 1'!lmJ'le Jin:" m;aSc LIJI 10 150 1n h &J(IUJI ( uu.h

and rclettn('C) for bell« rw«I 100 ,n the &1LIIJ) fhacfo� the u-ul numt,.., (puUC1:,:ic:a 

(nl" ,oo 

'�� \11011111111: l'rulttlun 

1 IK ..unphn ptu,c: hir� � .I\ IJCll\11) df1\'C11 (JIWTIO'l't' s,;un;ihn;) lt»dm Sortb " 

r.c:lcctcd rufl",,l\cl) 111cc II harhoun the ti, £al nw\c:1 i.n lb;,d,:,n (Bod rrutlcl) and 

h:l.t hools ll'IC'Ul«I tll1SC: 10 II S1m1l01I), lllllJot nwn nl:Mb 0111 ln lbl41 Sonh ltlc- the 

Qu«n l h1.1t'C1h n1aJ \\hl�h 1, l.no"n lnr 1t1 COttsiUJU hr;.J,, 111111 &min mid al,o 

twh<\r1 '"'"'· In c:lo C r111xinlll) llm C' '"'() lhlnb ofLhc Ill ') Kthnc; rcqwml r, .. I.he 

luJ) \\.:re: aJ1hc:>•cJ lh.&J.in Suuth \\nt \\M aho chtnm � u,c uf 1t, tu b lndinuul 

U.:ll\ II), 

l/11011 u c:lu\tcr ,an11'lln1;1 l\:<ehn11\llC', 11 nuln nl3d and kn m:ulct "TIC ack-:tcd (rum 

I� Nt•nh (Qucscn 1 lir.11':1h n\i&ll, ull lvbl 0:udm und lloilip mll?lct rnf"'CU,cl,) 

;uw "Ill inJu�trinl 111.:,1 ,ck .. t.:J t.11111 lb-� Lil S<luth \\ est (lti.i.L1n gnall s..slc 1ndus11111l 

ID'.YOUI, f1,nncr N l C l)l.c-oola lt-.1J.m l 'xh."'l'll '"' tni close 10 l.hcst" nob) amn "'� 

\Jcn1101.-<l onJ tuJkJ (t-.� c.>n the ,n,.1w11,n cntcm l\lt M:hools) One ithool J1<f cluster 

,,-a, ru1po-1vcl) sch:ctcJ \\tth1n lhc J11lcn:nt bitih acu, •t) (noise tc,cls) arc:u ,n I� 

\\hkh ,ncluJcs l\le1hoJl\1 Gnunn,:i.r �hoot (!'.tUS> OoJ11:a (\l:ulci atnl, ,\nshc:m 

Gl'llll\mlll' '-ehool ( .\(iS) Qu�-en I h1:1bc1h 11','\J 1 ow G;i.nlcn ( I ninh: utt.n. and 01..c--llola 

Comprchcn,I\C I lii:h School (OllCIISl 01..c-bol.i (lnJw.tJU.I IU'C�I ,\Nllu� Collci;c (,\C'I 

h>eatcJ \\tlhin the l'nl\.:nh, of !Nd.in \\II.' �k.:1cJ 11.> the rcfCT1:11cc 54:hool 

tb,ns o :s.)-Jtcm.111c 111nJe11n "3lllJlllng 11:.:hniquc, the 300 n::.!p(lnJcnu ,n,ohc:J \\nl:

rroP'•n10Mlch olloc111cd omuny lhc �cruor :.«ond.u) (S'-) II eta.� of the �udicd 

schOOl'l The popul,uion, amon� the! -.chooli in the c'.\rcnmcnt;il 11roup \\CTC n:huhcl) 

,rmtlM 1h1a the simc ollocouon ol 110� (SO) �pondC'I\U \\'ll i.clc:ctcd per !!<hool The 
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U ln D gmrhn f1 1100 lk�•DJdlO IO the p,pubt1ion 1n the ""'" f Jdc:,:t:-.J U!l I 

II) Ille fta'1• ,p:mt, from h .,;hi I conxn1taJ and mc1 the cit 11) n ::ru uc:d

hove 

1 Of lhC' C'�J'O llfC ll.\�ClSlllC't\l ( uJ1onlCtn 11:11/ 20\. Of the rtll1 I 

l'\lUJ\ '\\l'IC' nm1lon1I) IICICCIC'd nd 1ubjcc1cd Ill D\al JfflC'lMC I l 

� 6 ,,ull\ \lr1h11J, 

lhc luJ.) n1c1hoJ \,c:rc 111011('C'J i,110 f,iur m:un mcth,,_'IJ n.:uncl) ••n•• (Quc'$li0Cl�t 

J,nl l trllll<>II, I ocui.cd (11u11r l>1iCU1; (111 1rl1()) DnJ �lltiorul ,h« .. J ) IHIJ 

,an1plln1t 1Nu1sc lc\cl uoJ (ll"i "TICA urnncnt,l r,rc,.urT 1,1���••t•• j�h� 

.,.6.1 Suf'\l") \lc1l111ll 

\ 70 11c1n nu ,1rutl11f\.-J :,cit oJ1111n1u1 tum quottonnalirc" , d::\-clorcJ and uwd fOf 

d.llA rollc:�uon I he  1.1u� 1111111"111.: " t J1, iJcJ uuo �k1m n;unch. s«taon \ ;:,o. 

Jcmosrorh1c lnlon11111l11n S.:..111,11 n hl.,•I inh.>111t111M 1100 c 1.n,.-kd(t' b."lUt 

no1 °'«lion I) 11111101.k lu\,nnh 11<11 , l.:.,.m1n ffl' ,mnmcnu. �uon r pucq,uom 

nhout 11111,) lc:u,un11 en, lron1n,·n1 �,..:11,,n I <''fl(Tl�--C "'.J ,rln mcc"3nlsm, rcb4-J 

10 11111� rollu11on Sc,;11(111 0 fC'Mdcnual m,1n,nmcn1, a.in.I x,c. 100 II hahh conJ11ioru 

S1 ncJ 1nlom1cJ c:,1ns.en1 \\.U m;ci,cJ 1rom exh �1ndi=l\1 b4,1n& rnJ thmu h anJ
unJcn1ooJ the flutp('� for thc.- 'ituJ) P.u11c11'4IIOn ,,-:u ,,1lwllllt1I) mtJ thC' 1nfuffl\llllon 

l'fO\ ,JcJ \\,l.\ l.c.-rl Inell\ c:ontid.:n1l-1I PI\.--ICSI \\J.s 1.:'IIIT\cJ UUI 10 C .:rtlln lhC' 

tIT�-cu,c.-nc.-,, ol the 4u�t1on11.1lr.: ()th�r """c) 1n,1N111cn1, u� 1nchak 11n o�.i11on;il 

1.:hCl:l.: h)I lll\J un in-J.:rth IOlCf\ IC\\ lllf the ...:hool rnnc1p.1b 
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reference group ,,us ollocotc<l 150 l"ClipondcnlS ,,h1ch ,vcre olso proport1011Jtcl) �lcc1c:d 

using o sampling frocuon uccord1n11 to the populouon in the 11nn5 of the selected el3.�'- (<;S 

II) 'Inc pnn1cipanlS from c:ich school consented Md met the chgib,ht) eritcrio stated

above 

for the c:>.pll!>urc nss�n1ent, (uudio1netric test) 20"/o of the pan1e1p:inlS 1n eoch �tud) 

group ,,ere rnndoml) selected and quhjcctcd to audiometric test 

3.6 tudy Methods 

TI1c study methods \\ ere grouped 1010 four mn1n methods nomcl). ,un cy (Quesuonn,urc 

ndministrollon, rocused Group Discussion (l·GD), and obscl'\ ,llional chi:cl,,. list). field 

snn1plin� (Noise levels nnd GIS measurements), c�11o�ure 11,scs:�n1cnt (Pure-tone 

oudiomcll'}'). nnd :.tutistlrul n1cthod-1 (Datu management und anal)'1S). 

3.6.1 Sun•cy l'\lcthod 

/\ 70-ltcm, semi-structured sci f adminis1m11on quc:.tionnairc \\'US developed and used for 

doto collection. I he qucs11011nuirc \\i» di\ 1detl into 8 :.ccuons nomcl), Section A socio­

de1nogroph1e infom101ion; Section B i,chool 1nformallon; Section C· Lno,, ledge about 

noise; Section D· attitude tO\\"llNS noisy lconung environments: Section E. pe�ptions 

nbout noisy h:an11n11 en, 1roruncnt. Section f. experiences and coping n1echnnisms r.:latcd 

to noise pollution: Sccuon 0: rc5idcntinl environment; nnd Section H h,:nJlh condi1ions. 

Signed infonncd consent \\'OS received from c:ich respondent ho\'ing read through nnd 

understood the purpose for the s1ud} Ponicipation \\'ll.l> volun1ruily nnd the information 

provided \\'!IS kept stncll)· c:onfidcotinl. Pre-test \\ns carried out 10 asccnnin the 

effectiveness of lhc qucsuonnoire. Other suncy instruments 1ued include on obscn·uuonnt 

check list and on in-depth intcn•ac,, for 1he school pnnc1pal�. 
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3.6.2 En, ironn1cn10I J, iclc.l S:1111pllng l\lclhod 

n. ,\n1blcnt 'olsc Level l\lcasurcmcnt: The equipment U-� in measuring no,� in

1hc selected schools of interest ,,m the Quest type 2 sound 11:,el meter (SL�I) model 2700 

/\ Globol positioning sy�tcm (GPS) cqu1pmcn1 \\'IIS used 10 dctcrm1nc the coordinates of 

every site ,vhcrc readings ,,en: lOkcn 

TI1e desired response of the SL!\,! ,,as set 01 "slo,,·" \Vhcn measuremcnlS \\CCI! n1atk, the 

microphone \\t\S locoted in such o ,,uy ns not 10 be in the ncoustic shndo\\ ofony obstuclc in 

opprecioblc field of rencctcd ,,11vcs. Noise levels ,,'Crc measured in lhc clossrooms clu...: to 

lhe hcod region of the students (,,hilc they moinlaincd sitting ond stnndmg postures), the 

corridon., pin} ground nnd gote nn:o ncor lhe noise source (obout I Om from the &ehO<ll) I ,,r 

each of the selected schools, four mcasuremcnis \\CCC token for u pcnod of 20-30 ...:cnnJ, 

coch (Peterson, 1981) 

b. Frequency or 111c11�11rc111cn1: The fr..-qucne) of the :unb1cnt noise lc,cl \\JS

determined ot three th rrcrcnt periods of the Jo) 8-9am. I 0-11 lllTI and I 2ooon-I pm. n,c

purpose of the pcnodtc detcrminu11ons \\'.lS to identify pen!... periods for noise tc,·cls in the 

different lcnm1ng en vironments. 

These mo::I\Suren1cn1s \\ere done 10 a month (lwent) times) \\1thin lhc school d.l) s of the 

,v.:ek. A prepared dn10 eollcction fonn ,vu.s developed and used to record nil infonnntion 

from the licld\\Otk. 
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3.6.l Environ mcntlll !,'iclt.l Son,pling l\1clhoLI

11. An1bien1 Noise Level l\lc11Surcmcnt: The equipment used in n1easuring noise in

the selected schools of interest ,vns the Quest type 2 sound level n1etc:r (SL�I) model 2700. 

A Glob:tl positioning systc:m (GPS) cquip1ncn1 "'"3.S used to dc:u:nn,nc the coord1nnlc:. of 

c \'c:I') Sile "hen: reading!\ \\Crc tru..en 

The desired response of the SL�I "'as set 01 "slo,v". \Vhcn n1eosurcments \\crc rnode. the 

microphone \\11S located in such o \\'ll)' ns not to be ,n the acoustic shodo" of any obstacle in 

appreciable lield of rcOccted \\'tl\'CS. Noise levels ,vcrc mcnsurcd in the elnssrooms close to 

the bead region of the students (,,h,le the) mo1nta1ned s1t11ng and standing postures). the 

c.omdors. pin) ground and gate= near the noise source (about !Om from the 'iChool). for 

each of the: S<lccted schools, four m�w:cmcnts \\ere tnkcn for a pcnod of 20-30 second, 

each (Peterson. 1981 ). 

b. Frequent) or meuurement: The frequency of the ambient noise lc,cl \\.U

determined at � dlffcn:nt periods of  the day: 8-9am. I 0-11 om and I 2noon-l pm The

pwpose of the penod,c detenn111:11ions ,vas to idcntif) pcnk pcnod'i for noise lc,cl� 1n the

different learning en, ,ronmcots.

These m�urcmmts \\ere done: in a monlh (t,,ent) umcs) "·ith,n the school days ot the

\\-CCk.. A prepared da_13 collection fonn W1U dC\tlopcd and used to record all infomunion

from th.c lield \\Ork.
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Pt.te 3.l: Global Pos,uoning S)'llcm Equlpmenl 
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pa.,e J.l: Global Positioning S)'Slffll Equlpmcnl 
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3.6.3 Exposure 1\sscss1nco1 (f\udion1clrie Test)
,\udiomelric test ,,-as c:uried out on a subset or the pnrtioipants (20°�) from the selected
schools located a t  dilTcrent noise exposure sources. The criu:ria for selection ,,ere based
on students that sho\\ed interest (\'Oluntccrs). Blood. urine and an} tissue srunple ,vcrc: 001
collected in this stud). 

The audiometric test \\':lS performed by the clinical �toff of the Enr. Nose and Tiuoat 

(EN1) Department ot the University College l-lospitol (UC! I) Ibadan. rite cqu1pn1i:111 1ht.-d

\\'llS lhc high qwtl1ty K.a.mplc, computer audiometer 023. (1'-,lodd 27) {sec lig7). FrcqucnC) 
Specuum Calibration in decibel was done 10 fulfill the lntcmallolUII Organ,satton for 

Stnndan:limuon critcru1 (ISO 8253-1) for aud1omc1nc testing en\ 1ronmcnb (ISO 1989) 

Prior to the commcncemcnl of the test. subJccts unden,-cnt Otophnl)ngcal cxom1nn11on 

(oudioscop1c exam1nauon) to be scn:coed for ony form of Otopathy for exclusion from the 

study. 

A p Lln'. ·tonc audtomcuy (Ill.I" conduction and bone conduction) for both crus \\Crc

conducted on all sclcct.cd p:iruc1pants and 01 di ffercnt sound frcquenc,es in osecnd1n11-
ordcr as follo\\'S: I. 2. 3, -t 6 and 8 kJ lz ond then 1n descending order 10 0 >"II" 

folio\\ 10g the JOSI I ( I 999) requirements 
The audiolog.ist \\-.S blmdcd to the p:i.ruc1pan1's subject group 10 O\OH.l b1.lS lhe n:suh, 

,,ere used to rclllte to the en,inmmmul 001).(: in terms of correln11on 10 dc1c:rm1ne ii there: 

"'-as any s,gruficant difference t>et,,een the noise Ii:, cl recorded rrom the: schools ond the: 

ooix unpo1el oblilincd Crom the audiomctnc mull!> The �1udc:n1, \\Crc pnlvidcd lunch &&nd 

\\en: tronSponc:d to and lrom their school Al the: c:nd ol the c:xpo\u.rc u�mcnt. 

J.G.-i ln-Oc:ptb Joi tr"' IC'\
In-depth inte�ie,, \\lb c.tmcd 0111 \\ilh pnnc1p,I\ of the four s1ud11:d schc'IOli ,\n n,cn1sc

of 10 nunUlC:) \\"lll w,cJ for each 1n1c:nu�"' lklol'<' the ton11ncN:ct11.:n1 ol C'4'h sc"' ,nn.

panicipant, \\en: g,,cn full d1:.closun: of tl.c n.i1urc of the 11uJ) ll1lJ c11nnJc:n11.thl) ol

· ,, ..__ pro,:ided \\"ti mrut'C'd Pcrnu.u1on to 1UC D t.upc m:onln "'a.i. ohw,ncd,n,onnauon to ""' 
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3.6.S Obscrvntlonnl Check List
Obscrvo1ionnl chccl lisl was uscd 10 outhcntic.itc the rc�ponsc ghcn b) the n.'<i"pondcnts
Indicators obscr\'cd \\Cre, Lxtcmnl fc,11un:s or 1he $Choo! prcmi�. inll-'mal features of the
�chool bu1ld1ng, noise control fnc1h11cs and distnncc of the noise source� from the schools.

3.6.6 l>ntn ln11ngc111cnt und 1\nnl)sh

Dnhl Collection l'roccss: All results from the field \\ere compiled and proper!) recorded
1n a prepared form. This \\'US done on a daily basis to forc11.all Ilic occurrence of m1��•ng
dnto In addition, all ouJiomctnc data and en,•1ronmenllll notse level d31ll ,,ere recorded in
separate data collection forms. 

Four Research Assistants ,,ere c111ploycd and trained as lield \\Orl..crs 111 the 

administration of questionncun: nnd noise level measurement ,\t the end ot c3ch ,,orl..,ng 

day, the data collected \\·ere checked for con,plctcncs:. and stored 

Dntn ,\nalysis: All data collected ,,ere onal)sed, �Ing SPSS 'iOfi\\n.rc (,crs1on IS)

Descriptive slntislies \\Cn: s11n1mnn1cd usins. proponion!>, n1con�. ,tnndard dcv,otinn,. h,ir 

graphs, and frequency tables as \\ell as Chi-�1.1;1rc (X ). ·\ "10\' f\ 1111d t-tc!>I, ull at s�. le, cl 

of significance 

3.6.7 Preliminary Sun'C) nnd S11111d11rdi1111ion or Instrument

Before cinbarkin& on thi:. rc�arch \\'Ori.. o prelin1inory SUl"C)' \\':IS done co obtain son1c

preliminory information and for ,nrom,�-d consent (onl) site vishu11ons \\ere done l\o

measurements \\'ere carried out). lnst.rumcnts used ror the �tud). consbting or the sc:mi­

structun.'<1 questionnturcs. in-depth 111tcn•1e"'· ond obscl'Vtltionol d1ccl.. hst \\·en: pn:-tc,tcd

in another public secondary school, diITcrcnt from the ones used for the S"tudy but \\ith

• .,___ J t su·cs 1·11e purpose of this ,,,as to to.kc the students re:il learning satuauonSlOlJuu C Ul.J'tlC en . 

l Os lo SLrCn"IJ,cn the data collection proce-;� w1d nu1l..c the n1cthodl1log,1n o account. so o 

more robust. 
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3.6.8 F.lhlcal Con�ltJcnuions 

1\pprovol of the study \VQS ob1aincd from 1hc Doords of milllai;cmcnt of the sclccttd 

schools Signed informed con�ent forms \\T1t1cn in Lnghsh from eoch part1c1p.1ting $tudent 

\,.:re olso obtoincd Approvol ,vus on the cond11ion lhot 

I l"he rese.irch \Vtll 111 no '''ll) inflict harm on the pon1c1pants (non-malcficiencc) 

and every pon1cipnnt ,viii be trco1cd cquolly lb much lb (l(l�tblc. 

2 Absolute conlidcnliolit) \\Ould be rull} as:.un:d fhat 1s. all 1nfom1a11un 111\ en 

b} the participants \\Ould not be disclosed

3. All pllrticiponts ,,ould be duly informed of nil the proccs.scs 111,ohcd 1n the

research before commencement (for this study. the oudiomctnc test onJ

qucstionno1re administrations only).

4 At nny point in time nny participant \\ho ,vishcd to ,,ithdm" \\1:1!> free 10 do ,o

5. Adcqun1e 1nfom1cd consent \\Ould be sought for from the s1udenLS and the

school outhonty.

fbc research protocol ,vos submiucd 10 the UI I L'CI I Joinl l.th1�al Rc,•tC\\ Dn,11d for 

consideration. 
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Cl l�\PTER FO R 

RE!, LT 

.f.l Ccnernl Description oflhc School En"iron1ucn1� 

All 1hc sludied schools in 1he cxpcrimcn1nl group ,,en: low1cd clo\C 10 pe,cuhar wun:� of 

noise ,vhich the students ,vcn:: exposed 10 in  dcg,n.-.:s rclnthc to thc d1fTc:n:n1 actl\itt� und 

Lhc lndh Idun! prox1m1ties of 1hc noise soun:es to tl1c (Chools The control un:n (,\C­

University of lbudnn) provided a serene env1ronn1en1 bcinu o place of reduced oc11...-11> 

because of ilS ncoden1ic chnroc1cni;11c 1-\hhouuh then: \\ere: fe.iturcs hl..c chun:h \lnsquc. 

cnr park. rcsidcntinl quarters, con1ccn, muinlcn.ince unll and I lotcl inMde 1hc un1, cnll) 

conm,unity. these fcnturcs ,�en: locutcd filr O\\il) fron1 the �hool urea I h� l!cncral 

infonnotion obtained from the selcc1cd school!> indicotcs that .ill 1he �chools \\ere m1xl"1 

(n1nJes ond fcmnles). AGS recorded the highest student populntion ( rob le 4 I). I he lcnst 

overage ,vindo\\ s11c \\'I\S recorded at 1\C The smnll�t n, cmi;c pla) ground s11c \\115

recorded nt OBCIIS (Tobie 4.2) fron1 the GPS readings 1hc school \\ith lhe high.:st 

clevotton is �10S (Tobie 4.3). 

Results fron, observntion ehcel..list revealed that the bu1ld1ngs of most of the schools 

studied \\'Cl'C old and dilnpidntcd as 01 the time of study \Valls and noor ernci.., \\Cn:

"isiblc. �lost clnsscs luci..cd ceilings thus increas,nu the �1udcn1' � cxpol.urc to hc..i,. 

mdintion, noi�c ond their nssoc1ntcd 11npacL furthcn11orc 1hc cla-.\roon,, ,,ere: N'lc.all) 

overcro\\dcd (S0-60s1udents per clo.ss) "ilb onl) one cntronce in most classes Tiie

classrooms \\'o:rc usually ro,\'d). no•�Y and uncondue1vc for lennung 
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Tobie 4• 1: Ccnenil lnforn1ulion about the School, ",tudicd 

N11n1e of scbool 

Yenr cstnhll1hctl 

Nu,nbcr of 

students 

Nu111bcr of 

teaching stnfT 

Nu111ber of non 

teuchini; stnfT 

·rotnl populution

1\,•crnge nuntbcr 

of students per 

clnss 

School cntc�or)' 

Type of school 

,\vcrn�c 11un1ber 

of nrn1s 

�lnjor source of 

noise 

cbool locntion 

i\C 

1977 

1318 

66 

32 

1416 

so 

l\hxed 

Government 

6 

NII 

U111vcrsit)' 

of lbadnn 

OllCIIS ;\IC AG 

1979 1978 1977 

1187 1265 1333 

45 so 

20 25 28 

1252 1340 1-1:?S

so ss 60 

Govcmn1e111 Govi:mmcnt 

5 s s 

lndusLry l\forl..ct l\lt1in road 

NTC Ron<l· DodlJn· Totnl GJrden 

01..e Dola Secretariat road 
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·1 ublc -t.2: \rcu nntl Ulmcn,lon\ or 1hc, chools unt.lcr �1ud�

School 

AC 

OllCIIS 

i\tCS 

,\G 

\\I I 11tlo1v/t11 etc r� 

(n,) 

I .J 1:,..1.22 

(•S) 

2.74x 1.26 

c•J) 

2.4xl 16 

(•6) 

2.2xt.14 

(•6) 

Key: • • Number per clnss

Dour (111) Clu�s (111) Plu)ground 

(111) 

2.2x0.77 9 l7x8.00 157 3xSJ 3 

(•I) 

2.0x0.82 11.91,1171 46 9x33A2 

(• t) 

2 lx0.99 7 Ox6 93 75.0,40 6 

(•I) 

2.0x0.8 10 2x15.S7 so 0,43 .1 

c•2> 
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-tl S11n1pllng Locutions

On-site nmbicnt noise level mcasurcmcnlS ,,en: carried out in four (4) s:unphns
pointsflocuuons per school under the study lncy include Clru.sroom (point I) Conidor
(point 2), Pin) ground (point 3) and Gate side (point 4) respcctl \ch The Global
Pos,uoning Sy\tc,n (Gl'S) fncilit) \\3' used to detem,inc oil the octU31 positions \\hl!rc thc
retidings ,vcrc token rroble 4 3) ,vhich '"OS used 10 dc, elop the no,se n�L ll!>SC\�mcnt map
for oil the schools under the stud) (fis 4. 7).

4.3 oisc Lc,·cl l\len�urcn1cnts 

Nobe level n1cnsurcn,c111s ,verc carried out in the 4 somphng point, (Clo..o;sroom Corridllr 

Playground and Gn1c nrca) in cnch school \\ ithin live <;chool dny� for n pcrioJ uf om: 

month. 11,e cnlibrotcd noise lc,el meter \\3$ 11!,Cd 10 ,nca.,un: no1-.c 11:, els in oll the 4 

different locations in each school l'-ll!lhurcmcnLS \\,:n: corned out \\1tl11n thn:c (3) pcnod� 

of school hours (8-9 om, 10-11 un,, und 12-1 pm) Tiu: n:ll!>On for lhc p,.:nod1c 

mensurcments ,vns to dcu:m1ine the peak noise le, cl periods in the school> I he 11n1e 

frame 8 nm-9 on, represents the pcnod \\itl1in \\luch they h11\c their n1om1ng clB.SScs. 10 

orn-11 om represents their brcnl.. tilnc nnd 12 noon• I pm represents the pcnod \\lth,n 

,vhich they ore just about to close fro1n school The mcasurcmcnb ".:re earned out 111 thc 

exposure and control 8roups rcspccth cl> The 10101 no,�c le, cl n,cnsun:ment !\."Corded per 

school \\'US 240 "hilc 60 rccordinss \\ere n!CordcJ per locAtion 

4.3.1 An1bicnt Noise levels nl OBCII 

Tiic nu:nn noise lc,·cls obtained nt the vorious limes (8 am-9 run. IO om-11 om and 12

noon-I pin) ocrou tJ,e 4 �n11hn8 points 1n OBCIIS sho\\cd si8n11iennt dlllerenc,."!>

(fl 0.000). All the noise level:. 1ncn.surcd "ith,n the 3 pcrioos rro1n thc lir..1 to the lourth

sonlplins points ,n ODCI IS hod n mean nobe le,cl >70.8 dDA that exceeded the \\'orld

llcaltll Orgnn,SllllOn.S (\\1110) nllo\\ablc threshold lin111 or 35 dDA ror school

· n,c control (AC) 'li1nilurly recorded n mean noise level of 63 8 dBi\ fromen,,1ronn1ents.

the 4 poLoll> \\lucb otso exceeded the \VI 10 nllo\\11blc hm11s (F1surc 4 I d1spl.iy\ the noi!oc

levels obuuned nt Ille dilTcrcnt periods ond loco1ion:.).
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School 

AC 

(Control) 

OBCIIS 

t\tGS 

1\GS 

·1 uhlc -1.3: CP l)puliul �tuppinJ! D:110

Locu1lon Long.iludc Lutiludc 
-

Corridor N07.4SSl 1° EOOJ 90164°

l'hi)·grountl N07.4SS07° FQOJ 901111°

C111c N074S-123° EOOJ.901511°

Corridor N07 37717° E0033 87759" 

l'lny�rountl N07.37721° 1:003.87737 

Cntc N07 37787° EOOJ sn20-

Corridor N07 42929 EOOJ 91303" 

l'lnyground N07.42912° COOJ 9 I 2<rl0

Cute N07.42918° EOOJ. 91263°

Corridor N07 .39879" EOOJ 90782°

l'lny�round N07 39872° E0003 90800' 

Cntc N07.39837° COOJ 90823°

Altitude 

21 lrn 

20-lm 

206m 

210m 

20Jn1 

208m 

239m 

238111 

2-18m 

22701 

220m 

218111 
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Obtulncd results fron, the muh1ple comparison or mc:m noi� lc,·el� mc.:isurcd bct,,ccn the 

exposure points nnd the control poinL� at 12 noon-1 pm pcnods sho,\cd 1h:J1 points I 1,1 4

differ stgnificantly rron, the control due 10 the ract that ut th� points. 1ntc:rfennii no,�

from industrial nc11,·1ucs from the industry (usuall> 01 top gt.11' within this pcnod)

considcrobl} uflccts the nn1b1cn1 no1M: qualit> of the: school c:nvironmc:nl Other period) 

,,ere not s1gnllicontly difTerenl from the control o,,,ng 10 the foci that pmdu\:llon 

processes and generator use ore m1n1mal 01 th�c periods. Stat1�ucalb Mi;n1lit.m1 

diITcrcnecs \\Crc obsened in the mean noise level bct,\ttn expo�u.rc po1nt.s and the control 

points (p•0.000).

1l1e period bct\\ctn IOnn1-l lum showed 1h01 the o,e_rnge noise lc,cl ucros� the c:,i,t1\urc 

points \\Crc ot the 1110,imun1 nnd obo\'C 70 dBA 01 oil the four po1nll> mc.isun:J ( I able 

4.4 ). TI1is could be ns n result of the udd11lonnl loud noise contnbutcd b} the �tudcnt.s o.s n

result of their chaltenng during their brcru. period\ The mean nai� runi;c \\U.\ 6S 4-7114 

dO/\ across nil tl1e exposure po1n1s. 

4.3.2 ,\111bicnt Noise tc,•ch nl G, 

1 he 0, croi;c noise le, els m..:a.sul\.'tl 111 Ille three d11Tcrcnt pcnoili ncrois the fuur !ill.mp ling 

points 1n tll,s school compar..:d 10 the control d11fcn:d $1gnilicnntly (p<0.05) Inc overall 
menn noise level ncroS.'i nil the 4 c,posure points \\US 73.8 dBi\ lllc o,cmll mcnn noise 

level obta_incd rrom /\GS ond the control (63.8 dl)i\) oil c,.:ccdcJ the \\1110 olkl\,ahk 

threshold limits for ,chool en, iron111e111. The pcnl. noise 1c, el for the �chool ,,ob mc..isurcd 

bcl\\ttn 10:un-1 lom \\hich is O\\ing 10 lhc fncl lh,11 the school is IOCiltcd b} n \CT) bus} 

high\\'U)' \\hcrc thc interference of vchicul11r mo, cn1cn1s offccLS lhc noise levels 1n the 

school cnvironincnt considembl} This LS enhanced b) subsequent hold ups resulting in
loud horn hooting mnl.ing 1he school environment \'Cl') no15). This fun her !cods 10 1hc 

nuscd \.Oiccs of the students in ouc:mpt to o, ershado\\ tl1c unOic 1101� 10 be h�nl during 

their pin) ond physical c,crci:.cs ot brcal. 1in1e 

.11. • •'-c pcnod of tOrun-l lnm shO\\Cd the l11ghcs1 noise le,·el ot 80.6l'lu: Go1e urea "1 un u, 

dBA Tiu:s could be ouributcd to the foci 1h01 np:irt fron1 thc traffic: intcrfcrcncc ha\\l.cr-

thal sell snacks 10 the �,udcnts ore s1t11ioned b} the gntc nrco 1111.1> n11ruc1 a cro\\J or
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students thot come 10 patron, • ti d - b t,e 1cm unne rcak lime. The range 1n nuil.c le, els for the-

exposure points v.as bct\\ccn 70 c.101\ to 75.3 dOA for 8om-9am period, 73.6 dB,\ to 80 I 

dOi\ for 10 on1-I l nm period nnd 70.6 dl3A to 74.4 dBA for I 2noon-1 pm period (r1surc 

4 2) The overall mean rnnge \\'US 70-80.1 dl3A ( I oblc 4 .4). 

Co,npanng 1nd1v1duol exposure po1nt.s \\ 1th the control 01 8 om-'> am and 12 noon-I pn1 

periods, n slgnilicnnt difference ,vo.s sho,,-n in oil the point.5 (p<O.OS) 

-1.3.3 1\1nlllcnt obi• le\'eh 111 �IG

Results ob1ou1cd front the sompllng points of tvlGS Ood1jo sho\\cd o mean noise or 74

dl)A, 80 4 dl3A nnd 73. 6 dBA for the periods of8 am-9 o.m. 10 run-11 run Bnd 12 noon-I

pm respectively ll1e control orco had 60 dB/\, 70.8 dBA nnd 6:? dllA for the �,nc 

periods respectively (Figure 4.3). A stotistlcnl s1gnificnnt difference ,-.:BS ob�rved 1n the 

menn noise 1c�,1els nt the three different pcrioo "hen con1p:ircd "1th the nu:.u, 1101�0: k, ch 

recorded for the control oren (p<O.OS). TI,e mean noi!.C h:,cls in thi� ,chool ur..o c,cc:cdl.-d 

the en, 1ronn1entol school exposure lin1i1 indictuing J>0"'1bh: hcuhh h:u.anb ,, 1th nn o, crnll 

n1eon of 76 dB;\ TI,c o-.:cmll n1cnn range \\'!\S 70.2-82 I JOA (Tuhh: -I 4) 

1ne highest no,.sc level measurement ,,11S recorded ,n 1'\GS Iron, nil the �hoots 1nca.,u1'--d

This could be O\\ing 10 thc fnct that the �hool 1s loc111cd in close proximity 10 o dual noise

source including o , cry busy and ro\\d)' mD1l-c1 ns ,,ell ns n bu.\) ro:id 1h111 cuts ncro�,; the

mllrkct by the i.chool. Fis 4.S disphl)'S thc o,emll mean noise le,cl-. per loc:stion for the

studied schools measun:d 01 the students siuing ond �tnnding positions compared 10 \\'1-10

guideline limits ,,hilc Fig 4 6 sho,,,. the o,en,11 inc.in noise lc,cls of all tho locn11ons and

pc nods per studied school. n,e control school ,,'llS found to ho, e elevutcd no1!>C le, els

during their break time ,,ith peal- noise lc,cl recorded 01 the piny ground (71.3 dBJ\)

"hich could be os n result of their loud con"ersauons during game:. ond phi) nt 1h1� 11mes

(l1ig 4 -1). 
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�bool 

-.1111t 

AC 

OOCIIS 

�,cs 

ACS 

8-9am

63 l.1.l 6 

68.?...I S 

lS 6 '2 S 

7!.li l � 

KC\: 

Tobie .iA: Environrncntal Noise Lc,•rls (dBA) 11ccording to the Various Loc:itions (Mc11n±SD)

awroom Corridor 
Pl3Jl(round 

Galt arru 

10-1 lam ll•l('m S-91m 10-llam 11-1 rm S-9nm 10.11am 12-lfllll 8-911111 10-1 ham

694t3.l 6-1 8,t2.7 S9Jtl.l 69J 11.2 61 1�16 SI.Si.I 0 7 1.3*2.4 S9 Stl.O 58 9�1.1 70.1:t. 1 .5 

11 7· 0 S 71.Ul.7 6Sbtl.3 71 .5%2.5 68 lt.1.4 660il 9 731*2.J 75 St:2.7 6.S4t.l I 78.4...2.7 

7S 715.S 75.9t2.J 74.0 .2.4 80.2..J.9 7l.Sil4 70.2i2.4 8 2.1 4 . 2 7J.Ji:4,0 76.Ji.2.J 80.S-l.6

764tl.l 72.1-r.? 4 70 <» I 6 73 6,ol,7 71 8± 1.2 71.Ml.6 77 .6.>:28 70.6+ I 4 75.3"'3.2 so. 1�.J 

• 

SO- Stand:ird De, iution

67 

,,tear 

12-lpm ,-.lur 

60JJ:2.-I 6J.8 

7l8±-l I 70 8 

71 �I I 73.S 

74 4.i:J 9 760 
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90 

to 

10 

-60
--0: 

... 

� so 
-

... 

_; 40 
·-

0 30 

20 

10 

0 
<lissoom Cornbr 

Scltol uapll1g pol1ts 

D Mean noilic kvd lttv.tt11 lam-91111 

I Mean ooi!c kYd ltt 11CC11 IOD-11 am 

a Mesn ooi!c kid �\\t'Cll l24ooo-lpm 

Flg 4.1: Ambient Noise Levels across tbc San1plln1t Polnb In OBCOS 
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4.3.4 Noise Asr.cssanent l'tisk l\1ap 

The menn noise levels recorded fron, the exposure group nnd the control alike \\ere oll 

round to exceed the \Vl--10 guide line hmils of 35 dOA for school learning en\'1runn1cn1 

llnsed on the results obtoincd, the Risk map developed shO\\S the nc1uol ground positions 

or the schools on the 1nup, indicating the schools 01 lo\\ risk (36-65d0A) nnd h1&h nsk 

(66-9SdBA) in relation 10 their mean noh,e levels measured. All the schools 111 the exposed 

group hod noise lc,cls tbnt \\ere clnssilied as under the high risk group i\lGS recorded the 

highest menn noise level of 76 dB A (High risk) \\'hile the co111rol (AC). hod n me.in noise 

level of 63.8 dllA (LO\\' risk) (l:ig 4.6). 

-1.4 Trame Density i\lcosurcn1cn1 01 /\ni;licun Cn1n1n1ur chool (�\C )

fhe lf1lffic dcnsi1y :11 Queen EliU1bc1h's Rood, being 1he main �ourcc or c:nviro11n1cnuil noise:

around AGS \\'llS dclcnninc:d. The obsenn1ion sho,,ctl 1h111 the number of motor cnrs "en:

more 1ht111 11101or bikes gcncr.:slly. 1 he mcon o,croi;c nurnbcr of ,chicles dm1 \\CIC n.-.:,,rJcd

wilhin lhc siudy period per d.iy ".is 6238ond5197 for mo1or bit..cs fne highcsl fn:qucnC) of

curs wos recorded bcl\\Cen 8-9 om in 1hc morning and bcl\\ccn 1-2 pm in the .iOemoon lor

bit..cs (Tobie 4 .5, Fig 4.8) 
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lime 

7-Sam

8-9:am

9-1 O:am

10-11 am

11-1:?noon

12-lpm

1-2pm 

fo111' 

T1blc-tS: �lean Tr.1ffic Dco,il) during Fh·c School Da)S prr �lonlh :II AGS (Tnaffir :arra) 

Da,•I D:i}2 Day3 Dav -I Dav 5 Gr.ind �fran • • 

Cars Oikb Cars Uikcs C11n Bikes C11r1 Bikes Can Bik� Cars Bikes 

884 776 887 718 886 697 880 761 802 736 868 738 

919 7+1 953 765 928 758 938 734 967 768 9-1 I 75-1

988 756 9-13 717 892 702 97-1 710 854 677 930 712 

818 763 918 727 889 731 862 730 79-1 712 856 733 
921 7-16 912 736 882 723 8-11 764 813 755 87-1 7-15 

859 813 845 715 8-19 723 860 771 812 750 845 156 
936 819 90-I 7SS 939 769 9-12 758 898 696 92-1 759 

6325 5-116 6362 5133 6266 510-1 6298 5228 59.JO 509.J 6238 
-

5197 
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-1.S Sun·cy (Questionnaire) Results

4.5.l Socio c.lcn1ogrnphic Chun,ctcristics of Rcsponc.Jcnts

A totnl of 300 copies of questionnaires \\ere ad1nin1&1crcd to the stud) population 

con,pristng of 150 respondents from the exposed group (50 participants per school) and 

150 from the control group. 1\II the respondents ,vcrc drn\\ll from the senior secondary 

(SS) 11 classes. \Vith this population, n I 00¾ portic1patory rote '''Ill> achieved There ,,ns no 

signiliel\llt difference in ngc bet\\ccn the e.xposed and the control group fhe !>tud) 

population \\'llS n 10101 of 167(55 7%} females and 133(44 .3%) mole� ,,hose age ranges 

from 15-19ycars \\<ith a mean nse of 15.6±0.7 years. Of these, ,\bout 245(81.7°1.) of the 

respondents \\'ere Yoruba's, 4(1.J¾) \\Cre Mnusn·s. 33(110%) \\ere Ibo's \\'lulc 18(6.0IJro)

were from other tribes. Christions constituted 242(80.71Jre) \\hi lc �luslims constituted 

58(19.3°/o). !Vlorc information on socio demographic vorinbles of the c,pcrimcntnl &fOUps

and the control ore sh0\\11 bclo,v in Table 4 6. Out of the 300 respondents, 60 studcn1s 

(3S(S8.3¾) fcn111lcs and 25(41.7%) moles) un<lct\vcnt uudiomclrie test. 

-tS.2 Schunling Fcnturcs of Rcsponll<'nt.s

All the respondents hod been schooling for more thM 3 ) cur., in their oucndcd schools 
under the study ( fnblc 4 7). Tots is an imponnnt inclusion critc:rion for respondents 10 be 
enrolled into the study Tobi is 10 gl\C wnplc time capable or inducing or oggm,a11ng
hcnring impnirmcnt and the ph) siologicnl health c:ITect.s of exposure to noise I or the 

· fi ps 24o/o ond 38% or the rcspond1:nts from OOCl IS. and l\1GSspec, ,c exposure grou • 

, 1 d thnt they en•oycd their school environn1en1 \\hieh �ho\\ed arespcc11ve y repone , 
• ·

d'"" (p>O OS) ,vhcn comp:i.rcd to the same response from the control s1gn1fic:mt 111crencc 

lS9•3¾). �lost (no/o) of the re�pondent.s from ;\OS n:poncd thal they cnJo)cil thl!lr ,c:hool

. th' h c:t.1 no sign11ieant d11Tcn:nec: "hen compared 10 thi: controlenvironment and 1s s O" 

l89 3%) 
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Tobie .i.6: Socio Dcmo�rnphic Churuclcrislics of Rcspontlcnts 

School, '(%) 

Socio tlcn,ographic factors 
Exposed Croup Control 

OOCIIS AGS �IC ;-\C 

Age I S-l 6ycnrs 45(90.0) 48(96.0) 42(84.0) 1-17(98.0)

I 7-l 8ycnrs 4(8.0) 2(4.0) 6(12.0) 3(2.0) 

�l9ycars I (2.0) 2(-1.0) 

Sex 
• 

Males 21(42.0) 22(44.0) 22(-1-1.0) 68(-15.3) 

Fcn10Jcs 29(58.0) 28(56.0) 28(56.0) 82(5-1. 7) 

Religion Christinnity 37(74.0) 39(78.0) -10(80.0) 126(8-1) 

lslan1 13(26.0) 11(22.0) I 0(20.0) 2-1(16.0)

Ethnicily Yoruba -1•1(88.0) -11 (82.0) -10(80.0) 120(80.0) 

Ibo -1(8.0) 7(1-1.0} 9( 1 8.0) 13(8.7) 

llnusa 0(0.0) 1(2.0) I (2.0) 2 (  I .3) 

Others 2(-1.0) I (2.0) 0(0.0) ISi)0.0) 
-
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Table -t7: Schooling Fc:,turcs or ftespondcnls 

Schooling infon11:1tion 

Y car of admission 2002 

Enjoy school 
cnviron1ncnt 

2003 

2004 

Yes 

No 

OOC1'1S 

I (2.0) 

)0(60.0) 

19()8.0) 

12(24.0) 

38(76.0) 

80 

Schools N(%} 
Exposed Croup 

,\C I\IGS 

l (2.0)

39(78.0) 

10(20.0) 

)6(72.0) 

14(28.0) 

8(16.0) 

33(66.0) 

9( 18.0) 

19()8 0) 

J 1(62.0) 

Control 
,\C 

17(11 3) 

101(67 3) 

32(21 )) 

13-1(89.3)

16(10 7) 
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4.5.3 Kno\\•lcdgc nnd f\\\ nrcncs� or Respondents about Noise 

The result on kno,vlcdgc of respondents (fable 4.8) rcvcnlcd that mn;orit) of thc 

respondents in the four schools hod good kno,,ledge of noise t.lo;ont) (87.0°,o) admitted 

thnt loud noise con result in hearing loss. tvloM (98.7%) n:port\.-<l that noii..: "� capable or

nffccting thcir ncudcmic perfonnnncc rort)·-onc n:\pondcnb (82.0%), 40(80.0°a). 

47(94.0¾) and 144(96.0%) fro,n OBCI IS, AGS, t.lGS and t\C respecti,el) knc,, thut 

noise is nny loud and disturbing sound. The number of respondents 1hn1 hod knowk-dgc 

lhnt noise is hnm,ful 10 health includes 47(94.0%) OBCHS. 39(78.0%) t\GS, 46(92.0�o) 

�10S and 140(93.3¾) in AC (control). All of the respondents belie, ed 1hr11 nois.: can 

affect their ocadcanic pcrfomumce except only 4 respondents (8.0�o) fro1n AG\ ,\ totul ol 

46(92.0%) nncJ 43(86.0°10) respondents fron1 OBCHS, 27(S•l.0°o) und 31(62 0°0) 

respondents froan AGS. 44(88.0%) and 43(86.0°/o) from �IGS ;ind 144(96.0o/o) und 

143(95.0%) respondents from AC rcponed that exposed 10 noise \\ns cnpable of causing 

deafness and loss of sh:cp respective I).

The resulb on the levels of Kno\\ ledge, Attitude and Perception ( fnblc. 4.11) !>hO\\'S 1ha1

t11c proponion of rci.pondenlS \\ith good Knowledge about noise accounted for 88�0 01

ODCIIS (Industrial area), 76�� 111 AGS (Traffic area). 88�'• 01 MGS (�lorl..cl llr.!a) und

9-t7% 01 tlu: control. AC (Academic area). The respondent's h:i<l good a11i1ude 10 noise as

dcmonsuntcd by O positive ot11tude by a major propon1on of 1hc:m 1nclud111g 76�o fron1

Ol3CI IS. 700,0 froin AGS, 16•/o fron1 �IGS and 82�o of the rc!>pondcnb fron1 ,\C There

· ·ri d n· -nc� 1>e1,,ccn Knowledge und perccpuon ot 1he rc!>pondcn1s fromwas u s1g111 1cnn1 1 c,� � 

.L r 1 1 d. -·' (p<O OS) porucularl} an1ong the c,poscd group. I hey all hadwe ,our SC 100 S SIU ICU 

d bo t 0. !>C polluuon "hcrcas. the o\\urc:n= did not rcnect 1n their
good kno,vle gc a u n 1 

pcrccptioo to noise in their school environn1cn1.
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Tobie 4.8: Kno,vtedgc of Exp •d c 
r N . . osc roup nnd the Control nbout the Health Erfrct� o 01sy E11,·1ronrncnts

Vuriahlc 

Noise is any 
loud and 
disturbing 
sound 

Noise is 
hnnnful to 
hcnhh 

Noise cnn affect 
ncndcmic 
performance 

Noise causes 
Oc:ifness 

Noise cause:; 
blindness 

Noise c.nu�cs 
IIJUlOynncc 

1oisc causes 
loss of steep 

Noise c:iuscs 
m:ilari:, 

Options 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

No 

013CIIS 

41 (82.0) 

9(18.0) 

47(9-1.0) 

3(6.0) 

50(100) 

0(0.0) 

46(91.0) 

4(8.0) 

2(4.0) 

48(96.0) 

33(66.0) 

17(34.0) 

43(86.0) 

7(14.0) 

9( 18.0) 

41(82 0) 

Schools N(¾) 
E:\poscd Group Control 

,\GS �IGS AC 
40(80.0) 47(94.0) 144(96 0) 

10(20.0) J(6.0) 6(4 0) 

39(78.0) 46(92.0) 140(93.J) 

11 (22) 4(8.0) 10(6.7) 

46(92.0) 50(100) 150(100) 

4(8 0)  0(0.0) 0(0.0) 

27(54.0) 44(88.0) 144(96.0) 

23(46.0) 6(12.0) 6(4.0) 

4(8.0) 0(0 0) -1(2. 7)

46(92.0) 50(100) 1-16(97 3) 

37(74.0) 39(78.0) 140(93 3) 

13(26.0) 11  (22.0) 10(6 7) 

31(62.0) 43(86 0) 1-13(9S 3) 

19()8.0) 7( 14.0) 7(-t7) 

12(24 0) 17(34.0) 18( 12.0) 

38(76.0) 33(66.0) 132(88 0) 
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4.5.4 Attitude of Rci,pontlents to\\ ortls Noise
The results on lhc olliludc/bclicrs ('fable 4.9) revealed the proponion of the re�pondents
from lhe exposed group (mojor noise generating nreus) that agreed that the constant
exposure to loud noise con result in hearing loss. Tins accounted for 90% at OOCllS. 80o/o

nl AGS ontl 88% ot MGS ,vhile 96% nlso ngrcc:d frorn the: control environment (,\C)
About 88.0% respondents from NIGS and 96.0% c:ac:h from OBCMS and AGS. agreed thnl
leaming in a noisy environment con lc.,d to lock of conccn1ro1ion \\hilc 95�o frorn 1hc
control group (AC) olso nirccd to sonic Siinil:irty. 52.0% ond 70.0% of respondc:111, fron1
�tGS, OBCHS and AGS each respectively us \\'ell us 74.7% from the control (AC) agreed
thnt noise con cnuse one to become aggressive and easily onno)ec.1 A good proportion in
AC (73.4%) and �10S (70.0%) disagreed 1ha1 noise would ho \'c no hc.ilth crrc:c1 on one if
such one is nblc to cope \\<tlh it \\hile less proportion diso11r.:cd fmrn OOCI IS (50 0° o) one.I

,\GS (56.0%). Other vnrinblcs relating 10 ouirude ore sho,,'11 on 1 nblc 4 9. 

-l.S.S Perceptions of the Rcspontlents I0\\11rtls ois) Ll'arnin� Environments 

�lore thrul half of the participants in 1,,0 of the studied en,ironmcntol groups "ho ,,ere 

exposed 10 noise pollution ogrccc.l lhot their schooling cn\'ironn1cnt \\as no,�) (OOC'I IS 

(58.0%). 1-\0S (52.0¾)1 \\hilc only J4.00o responden1s from NIGS ogreed lh:11 their 

schooling en, ironmcn1 ,.,.as noisy. 

Bnsed on the noise 1c,cls gcnen11cd in the :.chooling cn ,·,ronmcnts, 60'}� of the

Oocl Is OJld 6""/o ench of respondents from AGS nnd 1\IGS rc�pondcdrespondents from - ' 

� 1 t'ke c:hnnging their school 10 n school in n more qu11cthat they ht1\'C ne, er ,c: 1 • 
• . 

m�nn� thal ihc)' do nol belie, e 1h01 lll't�c fron, 1he1r sc:hoohn11environment This � 3 

. 1 · k 10 ofTecl their lcruning und health c:ondillons ,,hen environment poses potenu:i n� 
blibl) ,n less noii.)' c11\'1ronmcnts. Orhcr ,11nobles rcloung to compared 10 otl1cr school� pro 

pc�cpuon arc sbo,,n in Table -1. I 0.
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I 11blr 4.'J: \llllude of l�\IHl\t'tl (,ruun I I ( 
• n, 1r11nm,•n1 

,. one 11c ootrol 111"11nJ, 'o••> l.nrnina

"',chout, 1\(%) 
t:,po,ed (,roup ( on1n,I 

\ 1rlahlc Op1lon, ()UC 11, \(,\ �,e;, \( 

f :\flO\W'C to h1.:h 
no1s.c con�tnntl) can 

\ C'I -15('>0.0) ,1()(80.0) 44{K8 0) l-1-1(96 o,

remit lo hcanng lo-» 
No 5( 10.0) I 0(20.0) 6(12 0) 6(" 0) 

�ol� c.1n i:.atc.c luck \ c-. 48(96.0) 48(96.0) 44(1111.0) 14 l(VS l) 
of con,;rntrot,on

No 2(4.0) 2(-tO) II( 12 Ol 7(-t 7) 

No1� cnn cause one Yes 3S(70.0) )5(70.0) 26(S2.0) 112(74.7) 
IO become ngjre'i.Sh c 
aoJ C:UII) 111\00)Cd

I !i(30 U) :?,1(411 0) 38(:?S '>No 15(30.0) 

Noise cnn offc:cl ,tcc:p Yes 48(96.0) 42(8-l 0)  46(92.0) 147(1l8 U) 

No 2(4.0) S( 16.0) 4(11.0) l(2 U) 

Nobe cnn contribute: Yes 22(44.0) 18(36 0) 20(40 0) 60(40 0) 

to an1i-wc:1al 
bch:i\·1ors 28(S6.0) 32(64.0) )0(60 0) QO{C,O 0) 

No 

1'oi'IC inrn:a.'IC'i Yes ,16(1)2.0) 3-1(68 0) 48(96.0) l-1-1(9<1 U)

frcquenthcadllchcs 

No 
1(8 0) 6(12.0) ,, .. 0) 6(4.0) 

Noise 113.s no cflccl ,r Ye� 
25(50.0) 22(-1•1.0) I S(JO 0) -1()(.:!6 0)

one can cope , ... ,lh ii 

No 1�(50) 'R(5<,.0) 35(70 0) I ll)(7l ,I) 
- -
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4.10: Per�eptlon llmOnJ! Exposed Grou11 nntl the Control ro Noi� Le:irnini
Env1ronn1ent 

V11ri11blcs Options 

Roling or learning Noisy 
cnvironn1en1 

Not noisy 

I:., er felt like leaving Yes 
school for another in 
more qu1c1 environ. No 

Noise in school ,viii Yes 
no1 allo,v on1: to 
learn ,.,.ell 

No 

Noise in school \\ill Y1:s 
not ullo,v one hc:ar 
well No 

Noise in school ,viii Yes 
not :i.llo,v one 
concen1ra1e ,,-ell No 

Noise in school "•ill Yes 
DOI allo,v one pay 
proper attention No 

Noise in school ,viii Yes 

.rrcc:1 acndem,c 
l>Crfonnnncc No 

Noise in l><:hool ,,,ill Yes 
.rrcc1 heahh 

..&cocrulli No 
-

OIJCIIS 
21(42.0) 

29(58.0) 

20(40.0) 

30(60.0) 

25(50.0) 

25(50.0) 

30(60.0) 

20(40.0) 

32(64.0) 

18(36 0) 

29(58.0) 

21(42.0) 

17(34 0) 

33(66.0) 

18(36.0) 

32(64.0) 

85 

choub N{%) 
Exposed Group 

AG 
24(48.0) 

26(52.0) 

19(38 0) 

31(62.0) 

26(52.0) 

24(48.0) 

28(56.0) 

22(44.0) 

30(60.0) 

20(40.0) 

32(64 0) 

18(36.0) 

27(55. I) 

23(46.0) 

22(44.0) 

28(56 0}._ 

i\lGS 
17(3-1 0) 

33(66.0) 

19(38.0) 

31(62.0) 

21(42.0) 

29(58.0) 

20(40.0) 

30(60.0) 

31 (62.0) 

19(38.0) 

35(70.0) 

15(30.0) 

23(46,9) 

27(5-1.0) 

14(28 0) 

16(72.0) 

Control 

AC 

17(11.3) 

133(88. 7) 

17(11.3) 

133(88. 7) 

15(10.0) 

135(90.0) 

21(14.1) 

128(85 9) 

34(22.8) 

115(77.2) 

34(23 0) 

114(77.0) 

23(1�.4} 

127(114 {,) 

25(16.9) 
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Tnblc -4.11: Yari111ions in llcsponcJcnls' Kno\\'lccJgc, ;\ llitudc nntl Perception in 

ScucJy Locnlions 

Vnrinblc Oplion chool Narnc I'-, nluc 

onc11 i\GS l\tGS �\C 

n-50 n•SO n=SO n 150 

Kno,vledp,e Good 44(88.0) 38(76.0) 4-1(88.0) 142(94 7) 

about noise 

Poor 6(12.0) 12(24.0) 6(12.0) 8(5.3) 0.087 

i\ttitudc to 

noise 

Positive 38(76.0) 35(70.0) 38(76.0) 123(82.0) 0.124 

Negative 12(24.0) I 5(30.0) 12(24,0) 27(18.0) 

Per«plton 

of school 

Nob,y 21 (42.0) 24(-lS.0) 17(34.0) 17(11 3) 0.000 

Not 29(58.0) 26(S2.0) 33(66.0) 133(88.7) 

noisy 

l.t1:rnd: HoM au.cd "'" uud OJ 1111 fnd1t11tor 10 asccnaln tho� "11h &ood
The 50• perc<"lltilc of lhc number 0� qu c, 

, obo•e lite mechan \\ff<' Aid 10 hove aoocl l.nowlNl&c ond 1ho,c
and bald kn<>" Jcd�c hence. rho�• "ful 

.core I d C> • 
••-' b.J WOW C IC

.,,lh Kores bclo" the median ,,_ 
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4.5.6 Residential Char:1ctcristics

On rcsidcntinl noise all the rcspo d II ., · · n cnts cnro cu 1n the study \\ere those who \\Cre 1101
residents of noisy orcns or lln) form of 1187.nrdous noise. This \\.lS achieved by 3IIO\\ ing
lhc st\ldcnts fill out a section of the questionnaire sepnrotl!ly prepared pcnoinjng 10 their
rcsidcntinl chan1ctcristics as \�ell ns supply full dctruls of 1.hcir rcsidcalial address. lhc
information supplied ,vns then cri1icolly considered if they sallsficd the cn1cnon lor
enrollment by ensuring lhol on nn overage. each prutic1pan1 \\'!IS not c,poscd to h:IL.llrdous
noise ol home. TI1is cntcrion \\OS used to minimize the confounding \"Onnblcs to 1hc s1udy
to a reasonable 11.:,•cl. ·rablc 4 12 �ho,,s details of the rcs1dcntinl cl111mc1en�11c� of tin.•
respondcnL� 

4.5.7 Experiences ontl Coping l\lcchani 111� of rcspontlcnb to oi5c 

l\110s1 of the respondents (SOo/o OBCHS, 62% AGS nnd 80% t-lGS) 1n the exposed group 

reponcd tllot they oficn e,pcricncc loud noise in 1hcir �chool cenv1ronmcn1 Despite their 

exposure 10 noise, only re" or the rcspondcnlS from the expo,cd group ogre�d thot their acaJtn11c 

fi ft"-tcd L-dl)' \\ ith teS"""I 10 noi,c Aboul 22�• of 1hc rcspondcnlS from per ormnnec\ "ere ...... � .,.. r· 

OBCI IS, 32•1e fron, AGS nnd 24"-'o from 1-IGS rcpor1«1 !hot their current ncndcm1c pcrfonnancc 

wu exccllenl 

0 d IS nrom each school in the exposed group .,greed tha1 the} nly o fe" of the rcspon en 
. -1 'Isome) ,vh1ch hlld no significant d1rrere11cc ,,hen the) \\Cre \\"ere aggressive (cus1 )' qunrn:: 

. . 
I (lo.,) (p>-0 05). 111e:;e .-.:suit:, \\en: s1n11lor to the n:\pon\C\compared 10 the contro 1• 

. . • . before the)' started unending the present school under oblllined for their being oggn:,;si, c 

h sc 10 their pn:5cn1 school hod hulc or no effect on thcn1 the study ,,hich n1c:ins that l c not 

nl sho\,cd no sigruficnnt difference ,vhen cornpan:d to the 1n llus rcspccL Ench response so 

con1.rot ( 14. 7%) (p>0.05). 

Ii ODCHS, 26•/o from AGS ond JOO� fron1 �IGS reportedOn! I 6V. r the re�pondcnts ron1 y • 0 

Ives and oOcn shout before the) could hcnr 1hcm ,v11hthat people hnd 10 repeat illeniSc 

I 2o/, a�ins to san1c rron1 the control.
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Tobie 4.12: Rcsitlcnti:il Cho t . . 
Rchuctl to Noisc

roc crut,cs of the Exposed nnll Control Groups

Schools l\('1/o) 
Exposed Group Control 

RC5itlcnti:il cnviron111cnt OllCI IS AGS i\lGS t\C 

Lhc in noisy Yes 0(0.0) 0(0.0) 0(0.0) 0(0.0) 

rcsidcnliol nrco 
No 50(100) 50(100) 50(100) 150( 100) 

Residence close to Yes 6(12.0) 5(10.0) 11 (21.0) 26(17 3) 

religious ccnlrc 
(<IOOm a,vny) 

No 44(88.0) 45(90.0) 39(78 0) 124(82 7) 

Residence on the Yes 0(0.0) 0(0.0) 0(0.0) 0(0.0) 

mnjor rood side 
No 50(100) SO( I 00) 50( 100) 150( 100) 

Residence eloi.c to Yes 0(00) 0(0.0) 0(0.0) 0(0.0) 

industry 
No 50( 100) 50(100) 50(100) 150( 100) 

Resilience close to y� 0(0.0) 0(0 0) 0(0.0) 0(0.0) 

m11rkcl 50(100) 50(100) 150(100) 
No SO(IOO) 

Frequently exposed to Yes I 3(26.0) 5(10.0) S( I 0.0) 16(10 7) 

loud mu.�ic frotn 
neighbors No 37(74.0) 45(90.0) 45(90.0) 134(89 3) 

Neighbours use Yes 9( 18.0) 12(24 0) 4(8.0) -l4(29 3) 

generators 41(82) 38(76.0) 46(92.0) 106(70 7) 
No 

Use gcncmtor ot Yes 8(16.0) 10(20.0) 14(211.0) 32(:?I 0) 

home -l2(84.0) 40(80 0) )6(72.0) 118(78. 7) 
No 

SR 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



T11hlc 4.13: F,pcrlencc uni.I Coping !\lcchunhn,, or l�,po\cd (;roup nnt.1 the 
Control Rclu1rt.11o Noise 

�chool.J �to/•l 
l.�po,etl (,roup Con1rol 

\'arlublc Op1lon, OBCIIS AC IGS AC 

01\cn experience Ye, 40(80.0) )1(62.0) -10(80) 21(16 0) 
k,ud 001-.c in 
�hool No 10(20 0) 19(18 0) 10(::?0.0) I 26(84 0) 
CO\ U'OnlllCI\I 

w,I> angl) nnd Ye, 10(20.0) I l{ll 0) 8( 16 0) 2::?(14 7) 
q�lson1c 
bcrorc schooling 
here No 10(80.0) 39(18.0) ,12(84 0) 128(8Sl) 

Qu�I e:istl) end Ye,, 8( I 6 0) 13(:?6 0) 9( 18 0) IS(IOO) 

frequent!) no,, 10 
1h1\ ..:hool 

'lo 4:?(8-1 0) )7(71 0) -11(82 01 IJS(90.0J 

1111, c difficulty in Yes 4(8.0) S(IO.O) 4(8 0) S(JJ) 

he.iring teacher 
19(38.0) JS("'O.O) 2()(-10 0) 111(74.0) 

clc�I> No 

Sometimes :?7(S.t 0) 10(20 01 :lb( S::? 0) lJ(n,11 

l'cople repc:it 
sci, c, end shout Yes 8( 16 0) (2fl 0) I S(JO OJ 18 (12.0) 

before )OU �n 2(84 0) '7(7-1.0) )5('70.0) 132(88 0) 
hnt No 

S(IO 0) 7( 1-l 0) 6( ll.0) 17{11 )) 
Have difficully in Ye, 

p1ck1ng specilie 22(-14.0) ::?S(SO 0) 19()8.0) 110(7JJJ 
\OICC 1n G NL> 

g.uhcnn" 
Somcclmci 23( 16 0) 18(36 0) lS(SO 0) ll(lS l) 

9( 18 0) S(IO 0) 7(14 0) 4(2 7) 
fuld !IClf reading Yes 

l1p1 v.hcn IJlll.cd 29(58.0) :?R(S6.0J �(l(S::?.O) 125(8} ))  
IO No 

12(210) 17()1 0) 17(311 0) 21(14.0) 
'ion1CIIIIIC' 

0(0 0) 0(00) 0(00) lll.0)
P1nai11�1111� Poor 
1b11i11n 11(1601 SI 10 OJ l(ll 0) I 4('1.J I 

I Plr

I 1((12 0) :!'l(SII 01 14(()8 0) 71(4 ))

oociJ 

1 l(l2 Oj_ tWlOL l:!�•I 0) 1>4l11 I

1 ,�cllcnl •
-

-

11'1 
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Tiie oc1 of rending lips \\'hich is n co in . 
P & mechan1sn1 nnd nlso an nlLnbutc of not hennng,veil \\'US reported by 14% of res ond . P ents from l\tGS ,"1th 34°� doing it somtillmcs ,,h1lc

the control sho,ved 2 7o/c of I 
. , 

• 0 tic rcspondcnts ,,ere used 10 rending lips ,�hilc 1-l";o ,,eredoing II somcti1ncs (p<0.05) l\tore infonna1ion on o1h�r � ex�nc:nccs and coping
mcchnnisn\ ,vith rcspccl to noise nre rcprcsen1cd in Tobie 4.13.

4.5.8 Noisc-Rclutcd I lcalth Proble111s a1nong E:\flOSCd Croufl 

Tobie 4, 14 sho,vs lhc health problems suffered by the respondents ,n bolh 1he e\poscd and 

control groups. Most respondents reported tho1 lhey hear \\ell despite their e\posure 1o 

noise in their schooling environment. Average ti1ne spent in school \\as �im1lor for each 

�hool under Lhc s1udy \\'1th opprox1n101cly 7 hours per da)' 

Rcspondenis 1ha1 had Tinnilus \\'ere 28% ot OBCIIS, 30"/4 01 AGS, 40"/o at �IGS and 10•0
at AC ,vhile the proportion or respondents that suffered ear pJins \\<!n: 30"/o at OBCI IS. 

14% 01 AGS. 12% al MOS and 14.6% at t\C. llcadachc \\US also reported b> 80% 

respondents nt OBCHS, 60'Vi, at AGS, 86% nt 10S and 26 7o/o ot AC. Ho,.,..c"cr. the 

proportion u,at reported irritabilil) and lack of conccnlrnllon \\ere (36% nnd 6-1°-1.) in 
OBCHS, (32% ond 60%) in AGS. (4-'% nnd 66�'o) 1n r,.10s. and (25.3% and 36.6%) in 
AC. r,.tajority or respondents from AOS (80°-'o) ond 1'10S (86°-o) reported heodoche os the 
most severe noise reh1ted non-auditory hc.lhh eITcc1 comp:ired \\ilh the control (26 7'1-io) 
(p<0.05), ,vhile 64% respondents of ODCI IS rcponcd tiredness as the mos• �vere nlll-.c 

related non-auditory hcoltll cffcct compared 10 -l I ,3'• in the control. 

1'1orc than 50% of all the rcspondenlS from the exposed group reported thot the) suOer

lack or conccntrouon ic; a rcsuh of noise: D11d each sho\\ed �111n1fico111 Jiffc11:ncc \\hen

compared 10 lhc control {36.6,o) (p<0.05) Onl> aboul 2-l�• of respondents from \1GS

d -,ne h Ii ODCI IS and AGS rcponed th,11 1hey hnd suOcred me.isles in the p;islon -v1/o eac rom · 

Th ed 'ficanl J,ITc:rcncc \\hen compan:d to I.ht con1rol (16°-e) (p>O.OS)cse sho\\ no s1i;n1 1 

Tl . ., h t ry of mcoslcs nmons some of the rc,pondcnt� lu\S no effect 011 11.s means l11111. u1e 1s o 

th f ti tudcnts c-cposurcs 10 noise 1' lore inJom1D11on on other no,�cc heahh out comes o ,e s 
tcd on rabies 4 1-io&b.

related hcaltll condition!> arc prei.en 
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Tobie 4.140: 1
C

Noisc-llcl11tcd 11calth Effects omong Exposed Group nnd their 
ontrol 11s perceived 

School, N(0/4) 
E:\po,cd Group Control

Vuriable Options 
onc11 ACS �IC AC 

-

Have difficulty Yes 2(4.0) 4(8.0) 6( 12.0) 5() 3) 

,,ith hcnring \\ell 

No 48(96.0) 46(92.0) -l-l(88.0) 145(96. 7) 

Suffered occident 'l'cs I (2.0) 2(-tO) I (2.0) S(J.3) 

resulting to head 
injury tl1at alTected 

No 49(98.0) 48(96.0) 49(98.0) 145(96 7) 

Presence of Yes 14(28.0) 15(30.0) 20(•10.0) 16( I 0.7) 

Tinnitus (ringing in 
the ear) No 36(72.0) 35(70.0) 30(60.0) 134(89 )) 

car p3in Yes 15(30.0) 7( 14.0) 6(12.0) 22(14.6) 

No )5(70.0) 4)(86.0) 44(88.0) 128(85.3) 

I h::idache Yes 
30(60.0) 40(80.0) 43(86.0) 40(26.7) 

No 20(40.0) 10(20.0) 7(14.0) 110(73.3) 

Tiredness Yes 
32(64 0) 32(64.0) 38(76.0) 62(-l 1 )) 

No 18(36.0) 18(36.0) 12(24.0) 1111(511 7) 

!nobility to sleep Yes 
18()6.0) 17()-1.0) 25(50.0) 45(30 0) 

\\'Cit 32(64.0) 33(66.0) 25(50.0) 105(70.0) 
No 
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Tnble 4. 14n: Noise-Rel t d I-I, 1 1 
C t I 

n e ca I I Effects nmoog E:i.puscd Group :ind 1hcir 
on ro :is pcrcch ell 

Schuob N{•/u! 
E'l:po,cd Group Control 

Varinble Op1ions 
OBCII �,cs �IC AC 

llovc difficult> Yes 2(4.0) 4(8.0) 6( 12.0) 5(3.3) 

\\ith hearing ,,ell 

No 48(96.0) 46(92.0) -14(88.0) 145(96.7) 

Suffered occidenl Yes I (2.0) 2(-1.0) I (2.0) 5().)) 

resulting to head 
inJury that aITected 
eors No 49(98.0) 48(96.0) -19(98.0) 145(96.7) 

P�cnccof Yes 1-1(28 .0) I S(JO.O) 20(40.0) 16(10.7) 

TiMitus (ringing in 
lhc car) No 36(72 0) 35(70.0) 30(60.0) 134(89.3) 

£nr pain Yes 15(30.0) 7(14.0) 6( 12.0) 22(14.6) 

No 35(70.0) 4)(86.0) -1-1(88.0) 128(85.3) 

llendache Yes )0(60.0) -10(80.0) -13(86.0) 40(26.7) 

No 20(40.0) 10(10.0) 7(14.0) 110(73.3) 

Tin:dncss Yes 
32(64 0) 32(64.0) 38(76.0) 62(-11 i) 

No I 8(36.0) 18(36.0) 12(24.0) 1111(511 7) 

!nobility 10 sleep Yes 18(36.0) I 7(3-1.0) 25(50.0) -15(30 0)

,, ell 32(64.0) 33(66.0) 2S(S0.0) 105(70.0) 
No 
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Table 4.14h: Noi_sc n.clntcd hcnltl E" 1 11ccts among E1poscd Croup :and their Control 
Conllnued 

Vnrinble Options 

OBCHS 

lmtobility/casily Yes 18(36.0) 
nnnO)Cd 

No 32(64.0) 

Lack of Yci, 32(64.0) 
conc:c:ntmlion 

No 18(36.0) 

Poor social Yes 14(28.0) 
• 
interaction 

No 36(72.0) 

Presently on any Yes 9( 18.0) 

drug 
4 1 (82.0) No 

Suffered o sickness Yes 0(0 00) 

lht11 111Tec1ed 

hc:aring obihty 
No 50(100) 

Have suffered from Yes
10(20.0) 

rncaslc:s -10(80.0)No 

On mnlnrio Yes 
3(6.0) 

pn:\:cntion drug 
No 

-17(94 .0)

92 

Schools N (%) 

Exposed Croup 

ACS �,cs 

16(32.0) 22(-14 0) 

3-1(68.0) 28(56.0) 

30(60.0) 33(66.0) 

0(40.0) 17(3-1.0) 

10(20.0) 11(22.0) 

40(80.0) 39(78.0) 

6(12.0) 7(1·1.0) 

-14(88.0) -13(86.0)

I (2.0) 3(6.0) 

-19(98.0) 47(94.0) 

10(20.0) 12(24) 

-10(80.0) 38(76.0) 

5(10.0} 6(12.0) 

45(90.0) 4-1(88.0)

Control 

,\C 
38(25 3) 

112(7-1. 7) 

55(36.6) 

95(63 3) 

23( I 5 3) 

127(8•1 7) 

17(11 3) 

133(88. 7) 

6{4.0) 

1�(96.0) 

24(16.0) 

126(84 0) 

10(6 7) 

1-10(93 3) 
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-1.6 ,\udion1c111 Out:i

Pun: tone oudio111clry \\1lS cond t •d 60 uc c on (200/4) selectc:d participants fron1 both the 

exposed nnd the control nroups b d th c ase on e number that volunteered 10 undergo the test. 

They comprised of 30 respondents [rom the control group ond JO from 1he c,poscd group 

(10 per school). Both Air Conduction (AC) und bone conduction (OC) ,,-crc done l·or the 

AC, the pure tone overage \\11S calculated over frequencies of 500. 1000. 2000. and 4000

llz respcctivel). 'll1e prevnlcnce of hearing impainnenl among the exposed group \\a!> 

16.7% in the bcucr eu.r at ::'..4 ldBHL (moderate to profound hearing loss) "hilc the control

group recorded 0 .0%. 1l1crc ,vos n significant difference lxl\\CCn the l\\"O groups. l·or the

specilic exposed groups, AGS nod MGS each revealed a hearing loss prc\'okncc of

20.0%. 08CI-IS reveoled a hearing loss prevalence of 10.0% ond AC (the control group)

rcveolcd no cnsc of nobe induced hearing loss (P<0.05) The �c\'cri1y of hcnring

impairment nmong those a!Tec1ed \\'llS dc1cc1ed nt pure tone fl'l!qucncics of 4000 Ill "11h

the overall exposure group recording 16.7% for the 4000 Ill 05 comprucd 10 thclrcon1rol

(0.0o/o) (P<0.05). h \\'!IS observed tha.1 the higher the frequency, the poorer the level of

hearing as this ,vns more conspicuous among the o,c:roll exposure group (rigure 4 IS). 

llic colculalcd mc.m hearing threshold for the exposed group 111 4000 11, "� 2.2 times

that of the control group 01 the snmc m'Quenc) ond I. 7 un1es thnl of her he.iring threshold

nl S001-u. The mcnn henring threshold value 01.fOOO I tz for the ovcroll c:,poscd group "as

25dB HTL (SDs: 18.6) ond t3d0 1 trL (SD:i.64) for her controls. Deiter hennng 1hrcshold�

I . r•cquencics (Figure 4 IS). Done conducuon resuhs rc,catcd
\\'ere observed nt the O\\Cr 11 

. toss shown 10 AC ol1hough not a.s high a� 111 AC. which
lbc snme paucm of htanng . . 

. · 1,:nt among the patt1c1p:ints \\ 11S �en\Onncuml
suggests lhol the heonng unpoirn 

ti StinJcnls t•crccptlon 

4.7 Audio n1e1ry Outconae on · 
u:sted for n111h1ory effect (30 from the exposed nnd 30

Out of the 60 respondents 11101 "ere 

3 J¾ respondents from the �,po&cd 11roup n11rccd that 1hc1r

from the control groups). 4 · • 
. 1 6 7¼ from the co111rol 11roup nlso oi;n:ed 1h01 thctr

:.choots ,vcrc nots)' while on Y · . . 
. Nonetheless, the c�umotcd nsk of students pcrccpuon

�lloolin11 environment \\-OS 1101�> · 
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10 noise in their school environments and hearing impairment sho\\cd no significance (P 

0.193). 
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Fig 4. 10: Prevalence of l{earlng lmp11lrrnent Among specific EJposcd Groups and

the Control 
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Fig 4.11: Prevalence of Hearing lmpalrmcnl among sp«ific Ell)OS«l Group

(OBCUS) and the Control 
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Fig 4.12: Prevalence or He9rlng Impairment among spcctnc Expo,«! Group
(MGS) and the Control 

Key: 
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Flg 4.13: Prevalence of Dearing Impairment among specific Expo� Group

(AGS) and the Control 
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4.8 I n-dcpth I ntcn•ic\\' Findings

Results of I n-dcpth intcrvic,v ,vilh school . . 
. . 

pnnc1paJs on the nssess1ncn1 of noise pollu1ion
1n thc1r school environments h I h • en l compln1ns comnionly rcponcd by I.heir students.
health effects they record lhnt . • . nrc nssoe1n1cd ,,1th noise among others arc rc:port�-d bclO\\

,\l(1jor .\011rc1ts of 11oi!>c l11 ,c!,ool e1111iro11111c111 

All the respondents ,vcrc nblc to idenufy the peculior sources or noise pollution in their 

school environments ond ho,v it nffcelS I.hem ns fo\Jo,,s: 

OOCllS-Principnl A:

I le responded S:l)•ing: "this school is directly opposi1c 1hc Oyo s1a1c �moll �cule indu,tnes 

pro, 1dcd b} the government for small scnle enterprises Mnny a 1ime ,,e ;ire dt�turbcd by 

the loud ond disturbing genera1or., used to pov,er 1heir production procei.scs. The rond 

scparn1ing us fron, the industry olso contributes 10 noise generation b) lhc hooting or 

vehicles. The school is nlso close 10 the '!yap.ob,· police barrack nnd high c-0un. thus ,,c

arc somctirncs disturbed by the wund of sirens". 

!ltGS-l'rincipul 13:

I )oms blaring from vehicles especially Lorries on the Bodija- Sl!crl!tar/111 road arc 1hc

mn. f · di ·turbin" our taming cn,iron1ncn1 coupt.:d \\llh lhc marke1
�or sources o noise s .,. 

· · d di tl bch J ti •cliool TI1b noi)C cnn be ,cry db1111bing ond 1ntcrfcrc:. \\ilh
pos111onc rec y ,n 1c , 

lcuming periods. 

ACS-Principnl C: 
. h' lnr movement olong 1he Qut!'-'11 E/f:abeth rooo ln

The mnjor noise source ,s ve icu 
. \lohilu or Total Garden "l11ch MC ccnuul ,111d hu�)

,ctuclcs coming fron1 and going 10 • 

bus) II t,c,comc!> , el')' db1urb1ns "hen there 1s a n1ass
areas. thus the road ,s nl \\O}S -.cl')

can1paign 1.1:
d nnhcc \1ll1) or VIP!; with \1rcns p;irad1ng 1hc roa1I \II

team movcn1cnu. on 1·-

the� di�LrJct classes 
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AC-l'rincipol 0: 

Usually they do not experience any loud noise fron1 the extcn1al en, ironn1cn1 because of
the school's location \Vh1ch 1s in o quiet en, ironmcnt inside the Unh ersit) of Ibadan, and
,,ilh an npprec,oblc distance from the main road. Ille only noise \\c exp.:riencc ii.
student's noise especinlly during break and closing periods.

,\feas11res to co11trol noise pol/11tio11 in school e1111iro11111e11t 

All the schools studied especially IJ1e experimcnuil group i.ccmcd helpless and hnd 

virtually no effective control n1cchanisn1 ngairu.t noise pollution Ul IJlcir school 

environments. 

ODCI 1S-Principnl ,\: 
· 

b ha th r de, eloped the habit of adap11ng to the !lave no spccinl control mcchan1sn1 ut ,e rn e 

h d. 1 IJle students \\1: instruct the students to be noise. \Vhcn the noise is loud cnoug to istroc 

. I 0 occ:asionoll)' hove 10 incre.isc 1he tone ofa11enti\'C 10 their teachers. 01c teachers ma) 0 5 

their voices to be nudibh:. 

l\1CS-Principal B: 

No control mechanism. 

ACS..l'rinc:ipnl C: 
II> like \\hen the c::irs blnrc horn!>d1stwb1ng occas1u1111 •The noise octuolly becomes ,cl') 

_ � m police or VIPs ,chich:s. In .!luch c�. • 
d ,,-:, ond sirens , ro close 10 the students class ,,,n ° 

. ds unul the noise (odes.they only block CMS ,,,m han 

AC-l'rlnc:i11:1l 0:
noise ,,hen the clMscs get noi,).

d t 10 stop niukt.n& Sunply caution the stu en s 
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Effective11ess of tlte coutro/ 1111!tltotls
TI1c principals of the schools ,vere unnblc 10 nsscss positively. the effec1h eness of 1hccontrol methods they e1nploycd n1ninl) bt:causc the methods \\ere not standard and there\\1?re no elTcctivc implemcnt.,tion methods.

OBCliS-Principnl A: The methods nrc rather poor bec.'lusc the noise octunll) s1ill 

disturbs. 

1\1GS-Princip:ll B: 

Not effective, since nothing is actually done to pre"ent the noise 

AGS-Principnl C: 
• . 

"" . b t the noise still cau� a lot of distracuons espcc1all) The method IS fillrl)' e11CCll\C, U 

dunng classes. 

AC-Principnl D:

The method is apprecinbl> c!Tccuvc. 

IS . • pollutiou 111a11age111e111d · / process 0/ 110 � Challenges face 111 tie 

.d ·rec.1 a common challenge wluch \\lbthe conuol group ' cnu • All the schools apart from 
f f ds from the part or the i;o,cm1ncn1 ed 1hat lack o un availability of fund 11,ey express 

11 n the" face. ' tn the nOl)C po UllO , prevented them from wnclior:it 8 

I •111 ,,oil!! pol/111/0111
. oclotei w1 Percel,•ctl J,ea/tl, 1tffecl5 all 

f I health ctTc:cts or no1:.c c�pcc1all) to000 knO\\ ledge: 0 l JC 
All the pnneipnls expressed S 

students in learning cn,,ronmcnLS

ooc1 IS-Principal A:
h ns,on )IU\\,a}..c:s con1pre c Noise affects speech and m 
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\IG�-Prlnclpol U: 

No1!>C wn cause d1stn11.11on, it ullcctJ
u.:aJcmic ixrfonnnncc nci;nll\ cl>

AC l'rincip1ll C:

aucntion. uml cun ollccl the stodcnis o, croll

l',.01\1! 1s lno\\ n 10 cause d 1· ca ncu, ncnoll$nCSS. th:.turb 1hinl..1ng unJ :1th:�1s our
p5)'Cholog,cal lcchns� 

C-rrlncl1lol I): 

'.oisc is \Cl) harmful to hcullh. h 1s l..no,,n 10 111li:c1 conccntr1111un. cm ausc: 1rri1:111on 

and poor pcrformo.nce in school ,,ork II can tllso afTecl ,lccp and \\hen 100 loud nnJ o,cr 

a period of 11n1e eo.n cause deafness. 

Con1111011 l1tC/ltl1 co111p/11l11ts e.,·ptrlc11ccr/ 11111011,: the tt111/c11tj 

Among the s1udcn1s comn,on lu:nllh comploiru. mcnlloncd b> the princip;ils. there "cn.­
comphuns that )Uggc.!>tcd noi� ongin especially 1hc ones common across the c,pcrima11.o1J 
JChools and ob!'>4:nt an the control :.chotil 

ODCIIS-Princlpal ;\: 

1DC) USU3.lly complain about ch<-'\! pain. headache. cough nnd ,,cal.nC'\,

�1G�l'rint'lpul 0: 

lncy ,ncluJt I lc::uiachc. I ,rcdn�s und somctinu:s injury as o n.:suh of fishting.

\C�Print'lpnl C: 

n._. 1 1 ithcr uboul headache. urcdn�s. fc\'cr and OCC(l)ton:,th.
• "''T come u�uall) to comp a 11 c 

cow, 

I\C-l'rfnt'lpnl U1 

U !tally it't u,u,Jtl) l·c\/Cf.
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Ptrccived 11egative effect uf 11oise 011 the s1tulc11r's acllde111i,: pcrfur111l111ce Most of the principals nckno,vlcdgcd that the noise generated from their schoolen,ironmcnts ,vcrc copablc of interfering \\lilh the student's academic pcrfonnancl!!> hut
they ,vcrc of the opinion 1h01 the elTect of lhe noise '''!IS negligible because the students
seem to be coping ,,•ilh it. One principal nnributcd this to the foci 1h01 most students ore
ahwys exposed to noisy environments nnd hove thus goltcn used to iL
OBCI IS-Principal A: 

")'es. I think so but I don't think it il .,e,-ere The 11egutii·e i111pact is 111i111n1al beco,ut the
srudents are used ro regular noisy bt11:k1:ru11111ls both ar hun,e uud ur school 011d ha,·t th,�
adaprcd to rhis condirion though nor icleal " 

�tGS-Principal 8: 
"Qlf f .J b the best c1n•,ron111/!I// 10 let/rt/ i.s U �C!rC/11! and lfllll!t Olli! n,e 'J course t uoes ecause 

I b ., ·'•cti,•c bur 11,e encouraged 011r �t11cle,11.s to prac111:c <1nd reud <HIsy.stt111 1oppe11s to e ue1� 
. 1 1 b t ,fter tchool hours in quiet c1n·iro11111e1111 tn 111alc,· thtlr ow11 not 11ecessurlly ,n sc 100 " 0 · 

up ..

AGS-Princlpul C: 

ti u11d ,11os1 /llcely. "n,c 110/sc affects thl!ir concentro 0" 

. .r /rens ure occasio11al.'' ptrfom,ance, b111 the lo11d 110,:se 01 s 

their 01-erull ocuclc1111c 

AC-Principal 0: 

II')' /11/fc/ OJld J('rt'/IC
k \'o Thc c11v1ronn1e11r /., bas,ca , 

!.t' '"" s111tle11ts /,,:ar bt'lfcr
Teachers style of reuchinR 10 1110 

m I vc poinllnl! 1hc rc:.uon for this 10 thi:c red in the a uma J 
r-.1ajori1y of tht: princ1p:ils QJ\5\\C 

ronmcnb thnt CllJl cloud the 11uJ1biht) 
tc.icl11:r's obilit)' to control 1.llc c Joss IIJld OOIS) en\ I 

of \\h.',t Lht: teachers are saying 

OOCH -rrlncipul ;\:
mt/If /1 1111/1), autl or rlr1 111u/011, n111

I school ,:u, ,ran 

wles they do t'.Jpc!CfOII) n/icll t ,, 

/JO)l11g rapt u11e11rlr>n In ,·l<JJI
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\I(, · Principal 8: 
7JA.J Jo bi,J 'WI a/I t#ae tllltC

\G�Pnntip:al C: 

wmntrollalili no,n ..• • 

\C-Pnnc,paJ D: 

.c III do ;lt) " 

S"ffdlUIIU by tlu pri,,cq,.b for Unjil'O�in1 th, l,a,nlnt ,n,·lron_,,, of tthool 

cll11ltrrn 

C....a,0ft("Ql nncr,:muom ""� p,;imlcd out as the ulllmAlc rtmcd) for ,mpro�-fni: the 

lc=n1r:a; cn,llOQfflO'lU ofdlr: '11»m:•. \losa of the )UGiCSUons 1cnd.:n:J b) tho: pnncap,ut 

"'Ct' ducctcd tou'Utds pr�-m:s,-c pni,cucn ""hith 1ncl111k>. Iha: s1111ni; ol the s.:hool 

birld113g ID � Cfl''lromt-.. , ... £:O'cnmxnl bu11d111Q sounJ PJUOI ,1:w N1nm mlJ

ac.:hq; ""'ll.ffllll& l>lPI past• u, d:SPedc i:noconst lrum bbrini; their horns \.\tthin lhc ,cho.11

\1tU!Jtl One pnDC'Jp.i) "u a! lbc op.man &h:11 since the none M>W"CC 11, 1t> ti. .. ,1

ar,�aaiN.m "" from mi �.,. mdUSU) 10 thc swr mid thus CllJ1 not be mru"' cd he

Cbcrl� �sicd ttw lbc' (;O'tfi ;nc:1 m,rll prm11k II ncarh> �hnt til moouor the

dTca of the nouc � oo lbc '1UdmU bra!th md thal thc lnJu!lt') shoulJ i. .. ,L fi,r

\\ )� u, nwJ,; thrir tcne'rmcd ocuit �) tiom ,c� and production mxhlno.

TI:n �oul:S b:I\� • lC'SSCI dlcel ea die ae:ke«• lczmil� cn,1ronmcns w,d the , .. ri,.Tlll

bc:ahb of chc \dcnl� hC' wd

()BC II Pnoripal : 
The OOISC mcnitcd ID che .._-i>.,CJ C!J\Ut,DID�

IDdusit) an noe be refflO' cl lbc

b) � ,mo.JiUII &he cffC(1 lbc' �,;rc:d 

{u. •11) W 
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production moch1ncs llus ,,ould lul\c o ll!SSCr
cn,1r0nmcnt nod \he general health of the s1udcn1s

\tG Principol 0: 

cflcct on the s1udcn1� lc11rr11ng 

lbc go,emmcnt mUSt U)' to put 1n10 cons1dcr:11ion the loc.11100 of �,un a !.Ch1>0I Poli.:> 

nw.ers !>hould be en,plo)cd to ensure th:u schools on: sil�-J 1n �crcnc wid 001..c frcc 

cmwruncnts to enable our chil�-n 11\olcX1m11c their potential� ncadrnaic11ll). 

AGS-Princiral C: 

1lic &C)\'Cmmcnt should build sounJ proof cli..,\rooms 10 m.w. out noi\C from c,tcnul 

��,,-ell b aecl strict ,,-mmng sign po IS to \\arTI motonM .iga1n,1 hom blJI1ng 11nJ 

s.u-ens in the school viC1nll�. 

1-C-Pn.ncap:tl D: 

Tbr tnb of a Khc,ol is '\C'f) imporun1. fl must be lpflttCi:lb[y (QI 0":I) from C\CI')

liDU:'0e of hazardous "'""' Abo. 1ft Khools loc:at(d ndll nois) nrc:u liLc �} ro:2ds,

to\'aamcnt should lJ) 10 build IOIDI poof cwsrooms to ,hiclJ t1x- �,uJcnu from su.:h

cucmal OOISC antcrfcrcncc 
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CHAPTER FIVF. 

UISCUSSION 

, errnle 111zard ,n school cnviro1uncn1 has conlinunlly offec1ed En,'ironmentnl noise nn und d 1 

nnnnce o slu enlS c.xposcd lo it. 11,is sludy sho"s lluu thelhe health and ncodemic perfo f d 

noise o uune 1n lhc s1udied schools ,,as c.ipoblc of cnusins noise inducedlevel of · b · d , 

hearing impainncnl ,,·b.ich ng.rccs ,vith the lindings of Airo cl ol (1996) thnt noise le,el

>70dBA ,,-as potential for causing hearing damage in young oduhs. I lus study ho� been

able lo  obmin o reasonobl) rclioblc baseline data on 1hc conscqucncl!!i of ha..alrdous noise

exposure omong students in lhc IOClll schools in lb:ldnn This has ,,ider opplic:uinn in

olh.cr schools in similor areas 

5.1 Noise rro111 l n d u�trinl ,\rc:11

IS01sc levels from the i.1udy demonstrutcd thal students in schools locn1cd close 10

mdustries ns seen at OOCIIS ore exposed to noise in le, els thnt exceed 1he \VI 10

recommended limits for school en\fironmcnts (35 dDA). 111c tLSuo.1 r.mse of v;:iluc,

a!Jov,cd for industrinl activities is 40 • 45 dOA 01 n1gh1. and SO· SS dD1\ dunn11 the d.1) ,II

the nearest residence o r  nt lhc boun dW'} of the prc:nll)CS (LPI\. 1974). bul further .:onuub

may be specified , f  thcrc o.rc promu1cnt discn:1c tones or 1n1puhcs. l\tuch depends on the

ex.isling noise 1e,els. the char.lctcr of the area nnd the nature of1hc dc,clopmcnt 

MaJority of the eqwpments used ,n lhe 1ndU5trY are hc.i�) mochinc\ 1h0 1 gcnenuc a lot of

noise coupled �Vllll Lhe n,a�i,c sener:itor plant� 1,UCd 10 i;cneru1e f)O\\Cr olmo,t 1hroul)h

out th f th -nular suppl) ol clcc1r1c 1l) 1111: i;cncnuo� 1n 1um cnut

t .... eel,. bcCClUSC O C , .. �.,. 

&.--� 1 ... , �, en  II O:\ide ond Carbon 111onox1de \\htch arc rc,ron'1bh:

•M111111U &� 1nc:1...,1n11 .... 1tro& • 

i 
. , fh . h· made 1he indu:. tnal )IIC 11 h;l1Md to thc ,1uJcn1� kurn1n1i

or resp1ra1ory d1sorden., 1.:; :» 

__ _. .. _, (i 11 1 ndu�trtlll 111c \\,It dom1nt11cd h) ruhli)hcrs ond fllrnllun:

...,.. w;wlh. Most spec• ,ca Y, 1 ,e 1 

l roJuciion equipments for their produc11on rrocc,.,;c,

tnakcn v.ho use h.11i,:c ond no S)' fl 
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:lions side n,nssi, c gene rotors that c.in ()O\\Cr these equ1p1ncnts (Sec Appcndi� S. Plo1c 6)

The noise fron, lhc lndustrinl nrco contributed s1s1ulicontl) to the noise relntcd nilmcnt� 

t1.':COrdcd among the studcnlS in thnt area. 

5.1 Noise rorn, Trnffic �, rc-n 

�,ious StUd) conducted 1n Agbor Berun City, Nigeria hos sho,,n 1h01 traffic noise i� the 

most predomioo.nt source of noise 1n urban areas (Onnu, 1996) This fol ls in hne ,,tth the 

�t of the noise le, cl f\..-corded from AGS (traflic orca) 1n this stud> ,,h1ch exceeded the 

noise tc,cl recordt.-d from the tndusuinl area. Also importlllltl>. the students un: c;,.po�cd to 

loud impact noise from blaring horns fron1 lorri� and oc:cnsio1U1l s1n:n from con,u) 

mo,'tlllcru of the police or the govemn1cn1 \VIIO m:01nnic:nds that exposure to tn1pact 

ool5c should not exceed t'.?0 dBA (cnp;ible of inducing hearing 1mp:tirment). The motor 

,eluclcs recorded 10 pl) the ruca ,,-i:re found to be more in number lhllll the motor b1ko 

(Fig 4.8) indicating lhnt the motor vclucles ore chieO) tltc sourc� of trllffie noise tha_t 

consututc nwsancc to the ehildrcn
°s school environments 

S.3 '\oise from \l:ir"-cl :area 

The ooisc dnl.a obwned from \>SGS also demonstrated lhot the respondents ,,ere expu�d

· th n'LIQ ..... nm.mended hmits for learning en,•ironn11:nu (35JO \) 
IO DOI.SC lc:vcl abo\'C C ,.,, n ·-

. d L (76 dBA) c"cccdcd the mull l"t\.--nrdcJ front \(,'- and ,,.i:
Mean no1se Lc:vd rccordc ucrc 

_,1 ,L- tudicd schools I his could he ottnbuteJ 10 ns Ju.ii

the highest recorded of ill '"" 

poiumn) to both IJ\llrl..ct und tnlflic noise

., RespondC'nh
SA I ll'Aring lmpulnncnt 11mon,. 

·-' noi\C �,ud1c) conJu.cteJ In ....:huoh !us ,h,",n

Man . 1 c:al und env1rorUT1cni.u 
> cp1ckmto OSJ 

affected b) 11 0111 onl) pS).:hol,,,..11,;nll) hut

that ltUd scd 10 noise arc
cnts C)l.po annrc.:l,thl) nouccJ .i11111n,i1 th, �1,.:nt.1i:;,·

""' II annll 11np,11micn1 ,,.u ,.,. 

.,.,ys1ologicall) olso c 
1 ·�t 1,,,:n alter ma1..:h1ng and ,tr,,111)1111,1 tur

d ,cnt the oudtomctnc < 
or rn.pondcnts that un Cf' 

otutu"' Jrug1> ,1nJ n1,-J1,.il ,011<h111,1h \
re to "'bri111on,.

C<lnfoundcrs such us cxposu 
. . ,1 ,nmentnl nuu,c: \\ll> c:, iJ.:111

I unn "'th .n�" 

C.U\CI uf he.u1nii lost. the u1>WC 1 
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�lojorit)' of noise studies conducted . N" ln 1 1geno tend 10 r, 
occupolionol settings ,vith I'll! 

ocus niore on noise effect!. 1n 
I e ottcnuon paid to schools (01 

studcnlS involved in this st d I 

usanyn ct nl .. 2000). I he 

u Y s io,v that school 1 ·1d . 

rrom the heallh err. f . . 
c II rcn especially in Ibadan ore suflcnng 

ects o noise ,ncludin" h . . 

hamrd . 
,. eanng impo1n11c:nt ,, hich i, us o rcsuh of the 

ous noise they nre exposed I d .1 • 

h . 
. 

o ru y tn their schooling enviroruncnts. This alTccb

l cir O\lcmll ncadcm1c performances th • . . . . 
. . . 

· us pre,enllng them from n111..x1m111ng 1111:ir

n as regards the prevalence of hearing in1pain11cnt ind1\11dual potentials. l11e duta obioi «I 

(16.7 %) of the exposed gro · · ·1 
. . 

up is s1n11 nr to the findings of Costa. ct ol., ( I 990) "luch

Sigrnficnntl) di CTcr from their control group (p<0.05).

�or �c specific exposure groups, l\1GS and AGS both hod the highest lc:,•cl or hcruins

tmpaumcnt of 20% each. This ,,us probably cnbonccd in the schools by the: 11·.i.llic noise

they ,vere both cxpo!>Cd to. Traffic noise oround ,\GS \\'!IS usually hish lb o result of the

busy natUTC of the rood that linked the school under stud} ns ,vell as other school�.

churches and the large!>l teaching hospitlll in \\lest Africa. UCI-I 111is thc:rcfon: nccounted

for the high frequency of, chicles recorded 1h01 ply the studied road for either school rum.,

medical care, church scf\icc or \\Ork hence making I.he road vc:ry busy. l11c road "-:is al�o

found to be o.ssoc1otcd ,vith loud ,mpacl noise (instontanc:ous sounds) ,, hich could be , c:11

loud and disturbing especinlly from sirens ond horn blaring during hold-ups In ndJ,uon. u

1:u-gc proporuon of lhe respondent:, from 1\GS reported thnt the) ofic:n c:xp.:ncncc loud

noise in their school environment 1n respect 10 the nu1omob1h: no1,e. nu) result ni;n.-e!>

v.,th the \VI JO findings that trnOic noise is the highest source of en, ironmcntal noise 

Similarly, �1GS had O dual noise source from the mark.:t nnd the: ro:id adJacc:nt 10 it

linking the m:irkct, other school� and I.he Unl\c:rsit) of lh.ld.ln Tins lhus ,,ii, c,111,nlcn.·d

to be responsible for the hi�hest no1s,c 1t:,c:I ,nc:osurc:d comp,ircJ to other -,ehnol\ under the

· nncnt 
stUdy and the high prevalence ofhe:inng ,mp:11 

R Cl ls  _,,n '-•J on 11pprcc1oblc prc,a.h:ncc of hc-.1rin11 iinp.11m11:111

csporulents from OB u.uu ,,.. 

(I,.. 1 = w on inJuslf) i) wso o contrihutol) fn"or ,,nee the

v'/o}. Their �hoOI locouon c o .... 

· d 1 ., oise ih:11 are ,,.i) nt,o,.: the \\'110 rccon1mcndcJ limit

•n ustrio.l ncuviue� generate ouu n 
lhUS 1nu:rfcrinG \\tth 11tc:lr lcamtni; pmcc�-. n, ,,ell a,

(3S dBA) for school cn,111>nrncnt s 

their mcot.o.l ond ph> s1c:il 1tc.,lth

I I I 
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\mong lhc c,poi.cd group hcann , · n · • g • lp:11mu:n1 \\a� prcdonunan1 JI the $p,:cch frc,1u.:11t)

t-1000112) "hich hod n n1can threshold of 25dB I ITL (SDi.18.6). I his usrccs \\Ith the

findings of Nelson ct nl .. 2005, that o t) picnl notch (sign of noise induced he.iring

impairment) is seen at the 4000 li1. f�ucncy which gro\\S deeper and \\idcr ,,11h

conunuous exposure to noise The results for the specific: c,poscd group Dt the ,4000111

frcqucnc) dcmonslrtltcd that hcnnng loss \\'llS more Dt this frequency (Fig .i.11-1 13)

lbctt \\"l>S significant difference from the control ,..,h1ch also \ign1fics 1ha1 the hClllln�

mip;wment IS nolSC induced The colculotcd prevalence of hcnring 1mp:11rmcnt for each

frcqucnC) (l.b:u lS 500Hz. I OOOHz. 20001 I, nnd 4000111) ploned for the c:xpo!,Cd �mup

(fig .t.14) sho,,cd a J-shapcd plot \\1th turning points DI the 200011, nnd 400001 lz

1espccti,el} This mcaJ\$ tlut most of the participants in the c:-po-.c:d group had more

bearing tmp;urmcnt from the frequency of200011.z and obo,e. lhls lind1ng agrees "1th the

findings of Satterfield. 2001. ,._ho stated 1h01 scnsonncunil damage �uhs more ot1cn

from ooise poUuuon compa.rcd ",lh bone conducuon ond is mon: pronounced :11 the

'---"- ,_ T1u _ ... 1 -plains our finding of 10,vcr frequent) of he;mni,:

...... mg u��uenc) s .-�> �-

i.mp;wmcnt for bone conduction.

·-• noise c,xposure and 11:i ossoc1:11ed etTc<:1 • .i ,cl")

Constdcring the IC'--el of en, ,ronmc:nw.i 
. d -uon is 1hc 1\>UC of durauon of t,po,urc I hc.-

lDlpOrUnl factor lO alsO pul into c:ons1 e,� 

· th c,po.,c:d 11roup ,,ere \lmllar 10 thJt ol th.-

mean scboohng ) e.irs of the studenb 1n c 

re pr-.-JuinuU111I 1n tht c,po�.:u �ruup lb.in th.: 

coatrol but the no1i.e rc:IJtcd cfTccl \\.U mo 

of �hoohnc ,n , er} nu•�> .:n, uonmcnt h.L,

coatrol This means 1h.ll the long >ars
- . biht) os GIJ(> Jc:n1urn1ra1cu h) l tung c:1 al ,

comnbuled to the cff«1 on their hcann� II 

2006 

112 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



10 the noise over tin1c nod did not pe hn · · n:e1,e t t the coodiuon could be better else \\here.
This is sin,ilar 10 the findings or Haines ct nl (2003) 1, ., 1 ., d ·• \\ o 1"1:porteu l 1a1 Sluuen� ten 10

gel used lo noise as  n coping n1cchonism over time. Conu-arily, a good pen:entage agr«d 

that the noise in their schooling environment \\Ould not allo,v them lc:im proper!). hear 

,.,.hat the teacher ,,·as sa:,: 1ng, conccntrote \\ell and could also lct1d 10 distractions from 

their ocodcmic ,vork. 1 to,vcvcr. more lhnn holf of the respondents d1sogn:cd that the noise 

in their schooling environment ,vould affect tlu:ir general health such os hcanng 

impairment. This is \\hy they could undermine thc htv.nrd Mc.I adhere 10 the no1s) lcanung 

environment. fhc control group also hod o high kno\\ ledge and a positive attitude to noise 

\\ith a corresponding high perception of their school os a quite cnvironn1cn1 conducl\ c for 

learning. Nonetheless. t11erc oot being exposed to high noise: levd inc, 11nbl} occoun1cd for 

their not suffering fron1 hearing impainneoL 

Rcsidentiol noise le, el is o.no1hcr extraneous risk factor that '"ould probabl> eonuibute 10

the degenerating hc:i.ring condition of the exposed group. Activities tbnt generate noise in

"d · I • I d s ,�ffic noLSC religious nc1ivitie�. the use of generator sets,
rCSl cnuo oreas inc u e , uu 

· d th I scale industrial nc1ivilics. Ho\\c\ er, the in1erfcn:ncc
exposure 10 loud music an o er ow 

· _., ults \\.IS controlled from the 1ncl�1onl'E..'<clu\lon
of these factors ,,1th ilic obu11n= res 

. · _. Lb t d) Onl) those lh:lt dcscri�-d their rc�1dcnuul
crilcno o f  paruciponts that JOtn= c 5 u · 

. the �idcntial ospcc1 of the u�cd quc�11onna1rc 1h;i1

areas as quite ond supplied ons\\crs 10 . • 
cd for the stud) Usunll)', It •� \Cr) d11l1cult to

satisfied the criteria tor 1nclus1on "ere � 

th �posure 10 noi5e 1n the p;ist :ind present

b . . . • .,Alll about c c. 
o lain suflic1cnt qutU1t1ta11,,. "" 

. 1989· Struwc ct al., 1996)
conditions (Dob1sch and Ising. 

. . . reJuccd dunn11 1hc n11iht�
No1,,ithstnnding. these ocu, ,ues ore

, 'olsc 
5.6 Copin� \lcchllnt�m 10

oyr«d LhJt the) oth:n hcJr loud 11t11�

the c'<poscd iµoup
1'-lost of the responden� Crom

bl umtxr (Tobie 4 I 3) obo agl'\.'Cd th.st the)

. An opp�-c,o c n 
from their school en"1ronmc:nl

r 01"; 10 u 11uthi:!n1111, thu> find 1hc1n)<!l\c
. . 1cJ.1nl!, 0 )p<.-CI IC \ 

. . 
sometimes tuve d,fficully ,n P 

., n,c cffci.:1 or no,": llll) o:;suh t'i ,n hnc
1sm to the: au\ c 

reading hps as a copinG mcchnn 
pari..-J that school i.:hlldu:n de:,, tu: \:or1ng

. I (2003) ,,ho re 

V.ilh the finding> of I l:11ncs ct 11 ' -
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mechanisms lo shut out the elTect or 
. 

noise 111 thclr schooling environment like usin� their 
hlnds to block their car.. to shut out loiid 1n1pac1 IIOl)C 

5.7 Olhcr hcnllh problcn,s a ·so • t t1 1 1 • · s. c:1u e " t I noise cxposurc 111110111: the c.\po,ctl 

group 

c over t c 1)351 30 )C:nrs hn\c sho,vn an c,rlicit rclatiotl'hir Empincal studies conduct d h 

bct\,ttn physical chaructcri,;tic\ ol <.ehool bu1ld1nss and cduc:011011:il ou1c:on1cs rhcrcrorc, 11 "

1m�ml\c lo accc� the optimill ph}s1col en, ironmcn1 or 1hc school\ 10 cn\urc that the)

comp\) "tlh an ,deal school en, lronmcnt and ore c-0nduc,vc for the cluldrcn'\ mcnwl and

cmotiorw b;ilancc:. This hos a s1gn11ican1 role 10 pin} in cn�uring that each child is pro, ided

v.1\h \he opportunit) lo m:1-,1mizc: hisiher potcntuils ocndcmic11II) ,,11 the studied school,; ''"re

� tcd c:lo<.e to maJOr sources of noise Furthermore, the buildings had cmcl..cd ".ilh. hrol..c:n

«il nss and "indO\\ � "h1ch c.,posc the students to noise bcsidci other hanird\ from the

difTc:mit noi1,e sou� in degrees rcbti\ c to their individunl proximities to the )Choob.

�ocably, noise conuol foci litics listed including; absorbers, rcOc:ctors nnd oltcm:11or. \\Cl'C

absent in all the school<, studied The absence of noi!lC control measures in 1111 the schools

could also be responsible for the sc,eriues of these problems especial!) i n  schools e,po!>CJ 10 

loud and pcrsLS1ent tr.lffic, generutol'$ and hc:ov) producuon m.achincs 1h01 scnen11c rclntcJ

ea, ironmenual noi)C 1ne unp.:ict of noise on children·� he.a Ith and de, clopmcnt in schools

imposes a considerable financial burden \\hich could be i;rellll) reduced 1f noise concern�

,-L- . .d - -·I'- •� "">>Ible \\hen a .chool i, hc:11111 pl.111nl-J 

•uc ..,.,.,, into coru1 crouon as ..... 1 ,-

... • • r. th de, eloprncnt ol hc:inng J1�bilit> but ww a IJd.:>f h>

,,o!K 1s 001 onl) a n:.I. ,actor 10 c 

I 1 nnitus ·nu> :.tud) h3'> hc.:n uhlc 1,1 ,ho\\ th. 1 ;an

Olhtt health conJ111ons sue I os 1 

d the: c:,roscd 11rvup, ,ulh:r �1knll) 1n,m 1111n11u�

lppiteJabk proporuon of stu cnu in 

· . fi reco"nitllblc 1nd1c.itnr of hcanng dam:1110: 1n this �.L...:-

(nnpna in lhc car) \l.hich 1s a irst ... .  
, 111,ounn 11rc 11ho M:nous co111rl,11n• ttr,,J1t.'\I h) 11

Hc:adachc tiredness und 1.u,I. ol con 
' 

1 I ii,-t J� to noise inJu,,'<1 _,r..�� 115 11 re)uh ,,1 h' 

!are,: IT\ll of the �ponJcnts ,, 11c l 
JOnl) niuon 111 •1;;,.: 11 uul onJ ,,111,-cntrJlc lh1, .ir�"'

f1� and II)' ,c-,ul1inii in lru t 
UCTII;)' antcn 

_ 1 Id (l002) th.al chilJr.:n a,c 11\\lll'I: ol en, 1n1nm�nt.1I

,. th the fi i b I> it�rcll and sh c ' 
1 Ille.I nv >' ( uu,ullrnl.11 nolM:' 1111J the clll'tl a,c r-cl111,'1 t,,

llCIIIQ but lhcir O""" ft"f'Ortc:d '"' cit ol CO\ 

ubj«u\c utncf'\atlon1 of 1hc ""1�

I I •I 
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Noise levels in  the children schooling cnvironnu:nl ob, iously con1ribu1eJ significanLI) 10 

the decline m lhc physical and psychological status of lhe respondents. Noncthclc,�. 

another angle nol ahvays focused on is lhe o.rea of nutritional status or s1udc111 .. , "hrch 

may also be an additive factor. Henderson cl nl. (2006) revealed 1h01 a high noise t.:,cl 

induces the generation of reactive oxygen species in L11c inner cor ,,hich 1n1crfcre5 '"lh the 

regenerative process. No,v, in rctrospcct considering their poor perception 10 noise in their 

schooling environment. despite their hlgh kno"ledgc � rcgords the consequences of 

noise, the need to consume adequntely, the foods tluu are rich in ontioxidru11s (vitamins C 

and E) may be far fetched. Inc study sho,,s that a lot of ,,orl.. is 10 be done b) both Lhe 

go, emment and individunls in the comb:iting of the great hun1rd!> posed by noise in and 

around school envirortmcnts nnd 10 achieve serenity for learning processes to be 

11\lLxunized espec,ally in Ibadan. 
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Noise levels in the children school· · · · · · tog cn,•1ronn1cnt obv1ou:.ly contr1butcd stgnaficanll} to

lhc decline in the physical nnd psychological status of the respondents. Noncthr.:lc�\. 

nnother nngle not nhvnys focused on is the oren of nutrilionnl stntus of students, \\h1ch 

may nlso be an ndditi,e fnctor. llcndcrson cl nl. (2006) rcvcnlcd thnt a high noise lc,el 

induces the generation of reactive oxygen species in the inner enr ,, Inch interferes ,, 1th the 

regenerative process. No\\, i n  retrospect considering their poor perception lo noise 10 their 

schooling environment. despite their high kno" ledge os regards the consequences of 

noise. lhc need to consume odequntely, the foods that nre rich in nnlioxidnnts (, 1uun1ns C.. 

and E) may be fnr fetched. Inc study sho,,s that a lot of ,,ork is to be done b} both the 

government and individunJs in the con1bating of the i;n:at hamrds po�cd by no,sc in and 

:i.round school environments 1111d 10 achieve serenity for learning processes to be 

mo.xinuzcd especiall) in Ibadan. 
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CliAPTER SIX 

Conclusions and Rccon1n1cndo1ions 

6.1 Conclusions 

As lhc population gro,vs \\1th development. there is incrCllSUlg exposure 10 nu"c

pollution, \\•hich hns profound public heahh in1plicotions. oisc poUution creates a nc.:d

for action nt the local level, as ,, cJI as for impro, cd lcgislot1on Md monog cn1en1 Urb;in

noise pollution produces direct and cun1ula1ive adverse henlth cITects by dcgmding

residential, social, \\Orking, ond learning en, iroM1cnlS ,vith corre,ronding rual

(economic) nnd intnng1blc ( \\ell-being) losses. 

Children arc our future and lenders of tomorro,v. As the nntion stri,es tow:irlb och1cvins

11deqW1tc hc::ihh eon: for lhc populace. the schoob and lc:iming cn,·ironmcnu m�t not be:

neglected 

The outcome of the study revealed th:it noise le, els men.sured indoor (cl��room) und ou1door

(corridor, phl) ground 11.nd gate side) for all the schools \\Cl'C higher 1h11n \\'110 pcnn1\,1hlt

I I fi I I (35dBA) mnkin" it h.unrdou� 10 their hc:ihh ond lcamlnv t\n

c,c s or school cnv ronmcn .,. 

16 7•· ) 0 r the ci<poscd group sulTcrcJ fn>m he.iring imp.1inncnt 

appreciable pcrcc11L:1ge ( ,. 
,.. ·'-- studied exposed grouJ'I the impact of the 1101,c ,,:i,

ranging from Io�. to 2u. • aero�\ u"" 

h fr""ucnt)' (4000111), The 1110�1 rcroncd hc.ilth rrohlcm,

mostly srca1e�1 at the specc ,�., 
lth·n the school c11,lronmcnt \\ere llcacJ:ichc. llrcdnc�

associated \11ith CJCposurc to noise \\ 1 

QOd Luck of conccntrution

ti noll) ,onJi1ion of their 1ehoolin� en, 1ronmcn1

Poor re i n of the rcsp0ndcnts 10 ,c 
pc cpl O 

• h llh crrcct>- I he ircatcil .:ontnbutlon 10 thh mcna,c

tontrb cd lh rcvolcncc ot thcsc: co 
1 UI to c P 

. . ihc )ChOOlt b) tJ,c i,chool outhontic� 

wu the L:u:k of noise contrOI facihllCl 10 
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ll\C n!!>Ult fm1n this Sl\lU) �hO\\S tha1 Q , , 
. 

good nun\bcr or 5Chools ,n lbuc1in arc fucc:d \\ ith 
no11ie h!,cls thnt c..xcecd the \\ I IO 

. 
rccom1ncndcd hnllt\ hence. pn:�cn1ing n hnr-h and un-

conduc,, c cnv1ronnicnt for ch,ltlrcn 1 1 0 com '"· "luch ulumntcl} e.xposcs them to the ri,J.;

of hconng loss. The irnpact or 0· h"I • n tse on c , drcn s hcohh and de\ c:lop1nrn1 in schools " of 

major public he:ilth conccn, 1 hi� Id be 1 · cou src:11) reduced ,r noise problems \\ere Ill.I.en ,n10 

tonsidc:miion ns c.irly os possible \\hc:n a school ts being designed. In �umn111.1'), chth.lrcn 1.111: 

indc-c:d inOucnccd by the pn.-scncc of  en, ironn1cn111l noise I h� findings sugg�1 thal 

�hools �hould be located in nre!OS that ore ns no1se-frcc u� po\,iblc. 

6.1 Rceo11101cnd:itions 

In re lotion 10 the results obtained fron, this s1udy, appropno1c rccornmcnda11ons arc 1hosc

that put into consideration the socio-cuhuml se111ng. R�nrch hos fC\ coled that noise has

multiple clTccts on ::.chool children including noise induced hearing loss "hich is pre!>enll}

inc:urobte and irreversible t to"cvcr, 11 could be prc,·cntcd. Therefore no,se conscf\nlion

programme 1s recom1ncndcd for schools. This progranunc: can no1 be done ,n  iwlouon bu1

should be an integral pan of the school curriculum and cntc:rio for si1ing schoul:. For t.hc.

prognimmc 1o be a.ctualiixd. some enabling procci.s� musl be pul in  place. 1 

I. Financuil resource is hii.ilil> needed

2. A sound politielll ,viii should be: cnu,:nched ond ull decisions should in,ohc oil

nnd sundry 

) h Id 03ct und enforce o ba.m on the use of pr�-ssurc hom�

The &o,crrunenl s ou c 

. d n.,uonol h�gil:n1sb should be ,n,ohc:d for icchnu:31

4. Envuonmenl.3.1 nn occu.,.. , 

• 10 cnhnnc.c U,c runninii of 1hc programme \\ hich

knowledge and cxpcncnc:c

requires great c>.pc:rt1)C . . 

Id be locoied a) tilr a.s poi)1blc from ,10,sc <;Oun:c Inc 1ull...:

S. School build1n� �hou 

6dl' ·iKh umc the dis1ancc: •� duublcJ

le, cl drop!I about • c 

1 cd 10 front ol school prcn1hc,. lu pro, ,de ,-on1c

6. l r1..-u a.nd bhrubs ntJ)' be P iltll 

absorpuon of sound -·' 11 di1Tcn:n1 par,., at the ell} I tlt1n,
w,I t,t: crcJt= ' 

7. Vegc1.1111on buffe r ,ones ,n 

.. , Jc pl'1J1t,11lot\S

should be made fur ,u...,si 
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8. The n-.\'nrcncss or the harm� 1 fli u e eel of noise poll • h 
students or all le •I I . 

uhon s ould be created nmons 
vc s t lrough their curriculum 

9. J\ rcgulor sound monitoring should be c nmtd out to ensure the cffccttvcn� of

10. 

these n1casures

contro, the use of bamers 1n the ,,orl.. :,lie and As pnn of the school nnd industrinl I 
. . 

the school cn,-.ironmcnt nbs be n 
. 

• or rs, re cctors and oltcm:11ors ,,ould be ,·er) enccti, c

in the reduction of noise. 

I I. Clinics should be incorporated 1n the schools to maintain regulnr and nexiblc chccl. 

ups of the i.tudcnlS and 1110�1 importnntl), audiometric testing should be a b.i)tC

component ,, hich should be carried out pc:riodicnlly. 

12. Intake of recommended daily allo,, ancc of antiox idants h nccc»ary for the students

as research has sho,vn that the) counter the biochcmicol nnon\ol) resulting from noise

exposure.

I 3. The noise expoi.ure limit copJblc of inducing hearing loss (8S dBA) by \\!I 10 \hould

be reduced to 7S dOA ns \\C con ob�cf\c from this study and mo�t recent stud ic\

carried out on noise level less than the recommended cxpo�urc limit sull recorded

hearing impairrncnL Therefore, developing countries lil..c Nigeria still using 90JR(A)

as their permissible exposure limit acc�rd,ng to fEP1\ guidelines of 1991 �hould be

rcslnlctured 

14. 11,c Po\\ c r  Holding Compan> of �igcrtll (Pl IC ) should unpro,c ,n the co1H1tl'} ti\

reduce the use of generat ing )Cts ,,hich gcncrJtc� loud noise thJt pollute, the

environment 

15. AJI kind of commcrctol .icU\ ittcs 1ncludini; market, both s1nall Wld laq;e scale 

. d . II 05 h.,.,1, \\":l)'S mU5l not be: sighted uround schools 

,n ustnes as ,..-c o 

16 I Id b Id ·--und proor clil,:. 10010:. tor ..:hoob tu n1.1'l. nt11,1:

. Govcmn,c:nt s 1ou u1 .,., 

cffecl 

17 h Id be: crc:eieJ 1n :,ehool mrcD� t<> di�,undc motoris1 fn1m

\Vaminii s,i;n p0s1, s ou 

- t.h school , ,clrul)
blaring t.hctr homs \\1th.in e 

lie ond dc1D1lcd lcghlotton 10 control no1� rtillution In

18. As present, I.here ,s no spc:e• 1 

. uri;cnl need ror the Oo\cmmcnt to iict J h:�1,l,111u11

N1gcri11. llo\\C\tr, there ,s Qll

nnllut1on I xhuoii orJ1n,111tt\ n.nd lil\\ \ �houh.l al ,

p:>sscd for ihc control  or oo,� ,-

be enforced 
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APPENDIX I 

ENVIRON!\lEN'f1\L H.E,\LTU SURV£Y 

QUESTIONN.f\_lR£ ON DE"l ERMIN1\TION OF NOISE LEVELS. PERCEPTION AND 
AUDITORY EFFECT AivlONG STUDENTS {N SELECTED PUBLIC SECONDARY 
SCHOOLS IN IBADAN, NIGERIA

Dear Respondent, 
I am a postgraduate student of the Department of Epidemiology. �1cdlcal Stntistics ond 
En\<ironmenlal Health (ElvlSEH), College or � lcdic,nc. University of lb:ldan I am 
presently carrying out II study \vhosc objccuve is to nsscss students' perception and Ilic

perceived health effects of cnvironmentnl noise around sclecu:d go \cmmcnl secondary 

schools in Ibadan. Findings fron1 this study \Viii help in the formulntion of s1m1eg1e�

o.imcd at making our schools snore c:nvironmcnto.1-fricndly ,vi1h minimal noise lc\ich.

Please be informed that participation is \oluntruy I "ish 10 infonn )OU lhnl thl!rc arc no

right or \YTOng ans\,crs to the questions. Plt:a.".:. be rest �u,:cd tho� oll infonna11on

provided by you \\Ould be used for research purposes onl) Md stnc1 conhdcn11oht) \\ould

be ensured. No nrune is required in filling lhe questionnair.:. Pie� 11). ond !;I\C hone,1

responses 10 the questions as much ns possible. You Wl! free to :isl- qucsuons "ere >Ou on:

not clear. 

Thanks for your co-operation
Brown, G.E. 

FOR OFFICE USE ONLY

SERIAL NUMBER ____ _

WE.RS WHERE APPROPRIATE

INSTRUCTION: PLEASE TICK (../) ANS 

SECTION A: SOCIO - DEMOGRAPHIC INFORMATION

1. Age or respondent (lasl bllthday). •••••• ·;:·;;;�-I�·::::�· 
2. Sex: 1. Male ····· 

2 lslom· .•• J. Tradlllonal·····

3. Religion: 1. Chnst1an1tv
e
·
d
-
7Y

·
) ---c:-:-:::-:-:'.:::

-"'.". 

4. 

5. 

4. Others (sp 2 Hausa······· 3 Ibo·······

1 Yorub11 ••••••• 
Ethnic group: 

4: Others (please speclly)

Class of respondent:
1. senior secondary (SS) 1--·· 

2 552····· 
3. 553·····

7. Arco of rc:sidcnt 
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SECTION B: SCHOOLING INFORMATION 

8. 
9. 
10.

What year were you admitted Into this school? 
Do you enjoy your school environment? 1 Yes------.-. -2-. _N_o _ __ __ _ _  -_ 
If "No". Why? 

11. What time do you usually get to school? ••••••••••••••••••.••••

12. What time do you usually close rrom school? ••••••••••••••••••••••••••
SECTION C: KNOWLEDGE ABOUT NOISE

13. \Vhich of the follo"ing exp loins \\hat noise is? I. Any loud and dis1urbin11 sound­
·-·- 2. Any sound lbo1 \\e can he.ir-----3 Any sound 1h01 others can 
hear------------ 4. Don't kno,v---

14. Do you think noise is hannful to people's health? I Yes---:? o-­

15. \Vhich of the folio\\ ino nroblcmfs) in lhe Ulble beto,v cnn noise 
Ticl.. ,J 

cause? 

PROBLEl\1S Yes No 

a. Affect academic oerformance
b. Deafness 
c. Olindncss 
d. Annoynncc 
c Loss of sleep -

r. �la.laria 

. b l  ( ) not listed in the Ulblc obo,•e can noise olso 1:4\1',C for 
16. \Vluch other hcallh pro cm s .--------·-----
people?-------------------

0s NOISY LEARNING ENVIRONMENT
SECTION O: A 1 111 UDE TOWAR 

. d" �,c bv licking (./) "hcthcr you Strong!}
• h statement please in ic ' 

I o 
71

sot 
I nstruchon: ·or e:ic 

• NS) D s1igrcc (0), or Stronr I '-11! 1'.-C 

s A c SA). A�e (A), Not �urc�, • 1 SA 
S/No � s1u1cn1enl sct1 to high noise 

F 
D S

Dl

17 Any student ,, ho is constantly c,po 
I ,n h llfino loss 

levels could dc,c O c 
e Inell or concc_ntr.1� 

18 

19 

20 
21 

11r,;.; nOi'ic lc,cls cnn cBU) uint high tc,cl noii;c
posed 10 cons 

Stud1:nt.s , .. ho nrc clC_ 
. casilv anno� c:d 

cnn become :ioa.r�si,e/ 
be nblc: to slcc:o ,,ell 

. le not 10 . 
Noise can cause 

. le,c:I doc-, 001 1n an} ,,-:>) 

1--

- · -'· -

·-
-Exposure to high noise 

I bcM' 1oUD 
contnbutc 10 as1u- _socio 

fi uent he:idlloChes _ ,.

22 
23 

t lis_h noise levels inc-reuse� � ony hc.ii°th ctT.:c• on
- . I can no• :,,e 

High noi:;c lc"'e s 'th L 

I 
� \\'I I 

one if he/she can'° 
SY LfARNlNG ENVI 

- -1 

RONMENT 
oNS OF NOI 

SECTION E: PERCEPT! ? 1 Extremely noisy----·· 
1carn1n9 en111ronmen1 

24. How do you rate your 
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43. Do you find yourself kno\vlngly or unk 
you? 

noY,lngly reading lips v,hen people talk to

1. Yes -·-··· 2. No •••••••• 
44. Comparing your prevl 

3. Sometimes········· 

describe your academ��
s

pe
a
rf
n

o
d presen

7
t academic abllltles In school, how would you

l P 
rmance 

. oor
2. fair 
3. good 
4. excellent

___ ..__

----· 

SECTION G• RESIDENTIAL ENVlRONM • ENT 

Yes No Don't
know 

45. Is vour residential area nol 7 --

46. Is your house very close to any religious
centre? . 

47. Is vour house verv dose to a busv road? 
48. Is your house very close to a manufacturing

,ndustrv? 
49. Is your house very close to a busy market?

so. Do your neighbours frequently play loud
music?

51. Do vour netahbours usuallv use aenerators? -

52. Do you use generators In your house? -

53. If question Sl Is YES, how often······-················--------··-···········

SECTION H: HEAL TH coNomoNS 

Did you have hearing problem before you enrolled Into this school?
54.

55.
56. 

57. 
58. 
59.

60

1 Y S 2 NO····· 

D·o y�u
-
�-��e difficulty with hearing now7 1

7
. Yes •••••• 2. No······ 

d for hearing check·UPS 
How often o you go 2. once a year ••· · ••••·· 

1. Once In 6 months -······· .••••••••••• 
h k ups··········· 

3. I never go ror c ec -
. .......... ....... .. ...................... . - - ---········ 

4. Others (please speafy) ••••• 
••••••••••• . • • .• •••••.•• • ••••••• 

_ _ __ ............... ---···· 2 N 

······-·········· ed from measles? 1. Yes········· . o •••• • -···

Have you at any ume surfer ···············-·· •• ·••• • 

If yes, what year? ·······;·��
·�

·
n accident and susu11ncd sovere head 1nJury 

Have you ever been lnvolv ves ••••• 2. No····· 

that afrected your ears? 1 • 
f thO following health condlUons 1n the table

Have you ever suffered from any 0 

below?
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a. 

b. 
c. 

,__ 
d 

e. 
f. 

o. 
h. 

I. 

,. 

61. 

62. 

63. 

64. 

65. 

66. 

67 

68. 

69 

Noise related health roblems
Yes No 

Tinnitus (rtnolnn In the ear\
Ear nalns 
Headaches 
Tiredness 
lnabllfiv to Sleen well 
lrrltabllltv/ Easllv annoved . 

. Lack or concentration/forgetfulness 

Annresslve/rude resnonse to sltuallons 
Poor heloinn behavior. 
Poor social Interaction/not rrtendlv 

Are you presently on any drug? 1. Yes----- 2. No·--·--
lf ·ves· please name the drug _______________ _ 

Have you ever had any sickness that affected your heonng ablhty? 
1. Yes -----·-· 2. No·-····· 

If 'YES' please state ,vhlch sickness--------·-··-·····--····-··----------------·· 
Have you ever visited any hospital because or hearing problems? 
1. Yes  -····-· 2. No------
lf ·ves· when? 
How do you manage your hearing related problem? 

1. Self medication ···-· 2. Clinic --·-· 3. TradlUonal····· 4 None-··-

5. l don't have ear problem···--·····-
Are you on any malaria prevention drug? 1. Y!5-···· 2. No--···

If yes ,,hich one and ho," Ions hn,c you been on 11?------------

-------------·--

70. Please state any other heilllh problem thol you may be experiencing. __ _
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i\J'PENDIX 2 

INFORI\IEO CONSENT FOR1\I

My nan,e is BRO\\'N GENEV \ E , 
• • • 

' f \ ,\LEE O Mosters student of Public lleallh \\ith 

spce1olty in Env1ronmental 1-lcalth th D 
. 

in e cpnnmcnt of l.:pidcmiology, l\iledical Stnllstics 

Wld Environmcntnl l lcalth (E�ISEI I), Faculty of Public I lcolth. College of �lc<lic1ne 

Un1versily of  lbadnn. 

We are currently carrying out n research on the perceived health in1pact of nobc: on

specific school settinss in Ibadan, of "hicb, )Ours is one of the1n I'll be rcquil'\'.d to .i,I..

)OU some questions cont.oined in a structured questionnaire Be rest ossurcd thot )Our

Ol\S\,crs ,.,.;u be kept strict!) confidential.

A number ,viii be 115signcd to you and your name ,viii not be \\Tit1en on the fom, and '"II

never be used tn connection ,vilh ony information d1sclo�d to us Tius informouon

provided by you and others ,viii impro,e the quality of the findings \\hich "ouJd be used

to suggest to Opinion leaders. Policy 01akcrs. Go,cmment and Non· Go,emmen1al

Organiutions 10 assist 1n pro,·id1ng quality hc.tllhcare sef\ ices for you so ns to op1im11e

)Our le:un1ng ability ond cnsW'C o conducive lc:ll'lling environment. 

As part of the exercise, audiometric test ,viii be p,:rfom1cd on )OU. but hloo1I or un� 

tissue soniple ,,·oultl not be collcc1ctl. All the proce,-.c, involved "ill not c,1u-.c )OU '111\

1n1ury
H ·r d ·d th -•-,, 01 on)· paniculor point 1n 1ime you ore ,cl} free to do

oY.·evcr. 1 you ec1 c t o  w, w" 

so but ,,-e " ·ould be arntcful if you panicip.1te full)' ond "ilhnal>

C d h been \\ell c)(plo1nct.l Ill n1c and I full)· undcr\tanll tho:

onsent: No" that the SlU > a.s 

d L- e obuiincd permi�)ion from ffi) parenblgwriliilll. I

content of the study process nn , ... v 

v.1ll be w;lling to Wkc p;irt 1n the study

... 

Slgnature{Thumbpr1nt of participant/Date. .. • • Signature of Interviewer/ Date

• 

.. . .. rl t of Witness/ Date (If required)

SlgnaturefThumbP n 
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t\l'PENOJ.X J 

lN-DEPTH IN'rERVIEW GUIDE FOR SCHOOL PRli"ICIPJc\LS 

TOPIC: UETEfil,llNf\TlON OF NOISE LEVELS, 1'1::RC£PTION AND 
AUDITOR'' EFFECT ;\1\-lONC STUDENTS IN SELECTED I' RLIC 

SECONDARY SCHOOLS TN IOADAi'o', NICERI,\. 

Introduction 

Good day Sir/l'vla, I an, grateful 1h01 you spared )'Our \'alunblc tin,c for this intervic\\' \ly 

l\ll.lllC is Bro\vn, Geneva Ev:llee. I ,vould opprcciote � our full coopcmlion in this intcrviC\\ 

11tis intcrvic,v is  part of  o research \\'Ori.. that intends to find out some ,•itnl inforrn:ition on 

1he noise levels and ilS associated elTects ,1n,ong s1udc:nt.s in selected government 

secondary schools in Ibadan. 

Please Sir/Mo, you nre free 10 express )'OUr ,•ie\VS on any issue pertinent to the questton�

during this session. 

Thnnks for )'Our unucipnted cooperauon.

INTER\11 E\\' . '> 
. f . c pollution in your school environment 

I \Vhal arc the mnJor sources O oois 

1101 noise pollution i n  > our :,chool en\ ironmcnt •

2. Whal measures do you use to con 

. 1 trol methods7
3 Ho,, clTecu"e are I ic con . 1 

. r. n the process of no1,e pollutton manngen,cnt 

4 \\'hut chnHcng.cs do >0U ,occ 1 
· ., 

ti • ��<>Cllltcd \\ uh noise polhtllon.

,.,._ do ) ou knO\\ tal nrc 
5. \Vli.1.t health c, ,cc LS • cd/rcportcd :unong the :.1udcnts of

th loins ore cxpcncnc 
6. Whnt common heal comp 

thi:. school? hool en, 1runmc:nt h.u on .!lh:1:t on the
I I in th1S )C 

7. Do you think the noise C\ e 

· form11t1cc1

studcnlS' ocndcn11c per 

d I' c: inii lectures before the Mudcnt-. �.10

I to $hout \\ hilc: c: ,, r 

8. Do the 1eachc:rs lil"e

hear'? . . n • the: 1c.un1nii en, 1ronmcn1 111 school

ou  llll�c for ,mrro' i s 

9 Whot sugge�tions do )

10 no1�1 
children ,.,.uh respect 
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OIISl-.lt\ ,\ 110 ,\1, Clll•:CK 1 I� I l<Olt i\��L�:\lbN'r 0 .. 'CIIOOL l'UL�ll�I,

I r> '(J. 

, .\�IL 01 SCI IOOL·-··-··--··-·-·----· ·--- --·------

l.OC \ IION-----··-··-----------------··-·----

'-U�l8t.R 01 Sl tJOt.N·t S--·- ···----------

\Vl R,\GE. NU�IOl:.R or STUDt."-11S P�R Cl..·\SS---------- ·---­

}I.U�tDlR OF S l',\l·l• l l'cnclung/ Non-teaching)-·-- ·---·1·-----­

YF \R EST,\OLISllFD-----··-··- ·-····---·-·· 

TYPI:. Of SCHOOL---·-·-·--·------------· 

<\Ri\lS----------------·-·--·-···--

-
l(em11rl..\ 

--- --
l'rcscnt :and PrClcnt nnd Vc-gctation 1\hscnt 

runctionul '\on C11nc1ionul 
-..... 

-

-

I 1ti,�Kl�G

. 

.. 

-

·-

Ot1cn1ll 

hullding Ver) i;ood c:ooll 
.,·utr 

(3) 

l'onr 

(2) 

\lt'r') (lllllf 

(I) 
(-i) llructurcs (5) 

-

-
··-Walls 

-

·-
floor 

---
..... 

Roof Cc1llng
._ . 
Door&IWlndowt

1JS 

l 
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Nobe \h�Cnl l1rc�rn1 iantl 
r

)rr,ent 11ntl Rcnu1rlu 
ron1rol func1ion::il nun 
facllil) functlonol 
Akorbcr:. 

I Rct1cc1ors 
\IIC11U3l01'S 

-
-

-
- No Rcn1nrk Loration of ,chool \'c� 

--f- -
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lndustrilll area close to studied school environment
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