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ABSTRACT
Children of school age are considercd to be among the group most vulnerable 1o the
adverse effects of noisc. NMost schools in Nigeria face adverse environmental conditions

including noise and its rclated impact is poorly documented. This study asscsscd the
ambicnt noisc {evels in schools, determined the prevalence of hcanng impairment and

documented students’ perception of noise in their lcaming environment,

The study was a descriplive cross-scctional survey. Three schools were puiposively
sclected within difterent high activity ascas in Ibadan viz: Mcthodist Geamniar School
(MGS) Bodija (Market arca), Anglican Grammar school (AGS) Totwal Garden (1ratlic
arca) and Oke-Bola Comprchensive | ligh school (OBCI{S) Oke-Bola (Industrial arca).
Abadina College (AC) University ol Ibadan (Academic arca) was sclected as Uic control.
A systeinatic random sampling technique was uscd to sclect 300 participants from scnior
secondary classcs. A validatcd scini-structurcd questionnaice was used 1o clicit
information on their perceplion of noisc, while a calibratcd noise level incter was used to
mcasure noise lcvels in four diffcrent locations in ecach school for one month. ['ure-lonc
audiomclry test ot standard frequcncics was conducted on the exposcd and contiol groups

The obscived noisc levels and audiomcetric outcomes were compared with WO limits.

Data were analysed using descriptive statistics, ANOVA and Chi-square test.

The respondents’ age ranged betwecn 15-19 years and the mcan age was 15.6:0.7 years:
and 55.7% were females. Most of the respondents (89.3%) were awarc of the adverse
cflects of noise. Majority, 87.0% admittcd that loud noisc could result in heating loss.
Most (98.7%) reported that noise was capable of atfecting their scademic perfonnance.
Majority of respondents [rom AGS (80%) and MGS (86%) repotted headuche as the most
scvere noisc related non-auditory cffect compared with the control (26.7%%) (p< 0.05),
while 64% of respondcents in OBCI IS reported ticcdacss as the most severe noise relaied
non-auditory clfect comparcd 0 41.3% in the control. The range of noisc levels in the
exposed (65.4 dBA-82.1 d3A) and control (58.5 dRA-71.3 dBA) groups cxcceded the
WIHO recommended limits for school environments (35 dBA). The mcan noise lcvels for
the specific cxposcd groups include 73.845.1 dBA (AGS), 76.048.0 dBA (MGS). and
70.8:8.5 dBA (OBCIIS) comparcd 10 the comrot of 63.8453 dBA (p<0.05) The

Vi
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ABSTRACT
Children of school oge are considered to be among the group most vulnerabdle to the
adverse cflccts of noise. Most schools in Nigeno foce adverse environmental conditions

including noisc and its reclated impact is poorly documented. This study asscssed the
ambicnt noisc levels in schools, dctcnnined the prevalence of hearing impainncnt and

documented students’ perception of noisc in their lcaming cnvironment.

The study was a descriptive cross-scctional suney. Three schools were putposively
sclecied within different high activity arcas in |bodan viz: Methodist Grummor School
(MGS) Bodijo (Morkct arca). Anglican Grammar school (AGS) ‘Toial Garden (1raflic
arca) and Oke-Bolo Comprehensive High school (OBCIS) Oke-130lo (Industrial arca).
Abadina Collcge (AC) University ol Ibadan (Academic nrca) was sclected as the control.
A systematic random sampling technique was used to scicct 300 participants from scnior
sccondary class¢s. A validated scmi-structured  questionnosrc was used 1o clicit
information on their perception of noise, whilc a calibrated noise level meter was used to
mecasure noisc levels in four diffeient locations in cach school for one month. *ure-tone
audiomctry tcst ot standard frequencices was conducted on the exposed ond contiol groups.
The obscived noisc Ievels and oudionictric outcomes were compared with WIHO limits.

Dato were analysed using descriptive statistics, ANOVA and Chi-square tesl.

The respondents’ age ranged between 15-19 years and the mean age was 15.6£0.7 years;
and 55.7% were fcmoles. Most of the respondents (89.3%) were oware of the advesse
cficcts of noisc, Majority, 87.0% admiticd that loud noisc could tesult in hearing loss.
Nost (98.7%) reported that noise was capable of affecting their acadcinic performonce.
Mojority of cespondents [fom AGS (80%) and NMGS (86%) reponcd headache as the 1nost
scvere noisc related non-ouditory cffect compered with the control (26.7%%) (p< 0.05).
while 64% of respondents in OBCHS reported tiredness as the most scvere neise related
non-ouditory cffect comparcd 10 41.3% in the control. The rangc of noise levels in the
cxposced (65.4 dBA-82.1 dBA) and control (58.5 dBA-71.3 dI3A) groups cxceeded the
WHO recommended limits for school environments (35 dBA). The mcan noisc levels dor
the specific exposed groups include 73.8x5.1 dBA (AGS), 76.048.0 dBA (NGS), and
70.8:8.5 dBA (OBCIIS) comparcd w0 the contro! of 63.8+45.3 dBA (p<0.05), The
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prevalence of hearing impainnent at 241 dBA in the better car among the participants in
thc market (MGS) and traffic (AGS) areas were 20.0% each and 10.0% in the industrial
arca (OBCHS) compared to 0.0% in the control arca (AC) (p<0.05).

Eligh noisc levels and hicaring impaicment were more pronounced among the patticipanis
from the major noise generating arcas, There is nced for Oyo State Govermment to
[ormulate specific policy guidelines on land use requirement aimed at preyenting

vulnerable groups cspecially school children fromt being cxposed to hazardous noise
levels.

Key Words: Ambiem noise levels, Hearing impaimment, Noise perception. School
cnvironment

Word count: 453
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CIHAPTER ONE
INTRODUCTION

Sound is a particular auditory impression perecived by the sense of hearing which when
present where unwanled is called noise pollution. Noisc is an unpleasant, undesirahlc and
a discordant sound (EPA, 1998). The noise problems: plaguing the modern society such as
the roar of airlifts. the thunder of heavily laden Lomics, troilers, tankers and the thumps
and whines of industrial socictics is incomparable with the noise problem of the past

These provide us with noisy backgrounds that posc serious hcalth implications which
considerably, affect coonomiic developmient. According 1o WHO (2001). Traffic noise ss
the main source of environmental noise cxposure. Anomoharan a1 al, (2004) while
studying noisc level in Agbor, Dcha Staic observed that the environmental noise was

caused prcdominantly by big wucks. luxury passcnger buses and by commciciol

aclivities. Similarly, Onuu (1999) observed that road tralfic noisc constitutes the largest
proportion of cnvirorvnental noisc in urban arcas.

Like the home and the work plice, the school is also an imporant pan of man's
environment. Worldwide, more children entoll in school mote than ever before in histor)
An cstimated 83 per cenl of primaey school age children now attend school. and of thes:,
84 per cent complete primary school (UNESCO, 2002). ‘The School Sanitatinn and
llygicne (SSIHE) Global Symposium held in 2004 recognized that School is important for
cognitive. ¢reative anl social dcvclopment of children o tearn betler and 10 thee the
challenges of future life. Schonls arc therelore expecied o enstne the besl posable
conditions for children’s physical and intellectual devetapment. uvironmental noise s
one of thc main lactors 1hat ardversely alfcct these optitnul conditions. Nhircover, chidecn
are farely cxposed (0 singlc sources, nlthough onc noisc source gy indew! he moee

salicnl in ccrtain school sttuntlony. Yeu, childien are exposed (@ i wide rmnge of noise

|
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sourccs that vary across school location and classroom position and it is likely that these

noisc soutces interact (Dockrell & Shicld, 2002),

Noisc levels arc measured in Decibels (dB), onc decibel is the threshold of hearing.
Approximatcly 60 dB3 s the level of nommal talking. According to W.1{.Q (2001), the
petmissible noise level in school environments should not exceed 35dB. [Exposure for more
than 6 hours a day to sound in cxcess of 85d1 is potentially hazerdous (WIHO. 2001).
According 10 Ochsner (2003), both the amount of noise and the length ol umc onc 1s
cxposcd 10 noise dctcrminc its ability 10 domage hearing. 1{earing loss oflten occuts
gradually, becoming worse over time. For this reason, many people do not become aware

of their hearing loss until it is too late to avoid permanent damage.

The adverse cffects of noisc on hearing may be classilied into three catcgorics namiely,

Temponiry Threshold Shift (T°TS), ’ermancat ‘Threshold Shift (P1S) and acoustic trauma

i
{\Wolfgang. 2005). Reports froin studics indicate that for the 90 percentile of noise

exposcd population. the risk of presumcd noisc- induced heanng loss (NIIIL) increascs
exponentially for noisc levels beyond 85dBA and results to permianent theeshold shill

ovet prolonged period (WHO, 1997, 2001). According 10 WLIO (200}). noisc has both
auditory and non-auditory effecis.

Although the direct physical conscquence of listening to foud noise, especiafly over a period
of time, is hearing loss and tinnitus {auditoey elTect). the effects of noise do not stop with the
cars, Noise a1 even lower intensities cnn have on indirect inpact on our physiological and
psychological systems (Non auditory effecis) such as nnnoyance and iemilability,
hypertension. high stress levels. sleeplessness, increased hcan mate, cantiovascular
constriction, labored breathing. and changes in brain chemistey (W10 2004). These health
cffears, in tum, ¢nn lcad to social handicap, reduced productivity, decreased performance in
leoming. absentccism in the workplace and school, increased drug use, and aceidents (\WHO,
2004). Funhermore. siress and hypertcnsion are among the leading causcs of heahh
problems. whereas tinnitus can fead to forgetfulness. severe depression and at times panic

ottacks (Ficld, 1993). Noise is thus a hazatd to our overall heahh and welkbeing

2
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Most people do not recognize noise as an insidious pollutant or attribute 1t to any
psychological impacis though they may consider it as nuisance during sleep hours. lo
studics carried out in developed socicties such as Europe, it was demonstrated that childien
living and attending schools ncar airports, clevated trains, und highways sulfer distractivns.
lack of concentration ond restlessness. This leads 10 poor scores and lower productiity in
their academic performances as compared to their peers in less noisy cnyironmenis
(Stansfeld ct al, 2005). In dexcloping countries like Nigena where urban laws and proper
land use conditions arc relegated to the background, similar studics are lacking. Hence, there

is the nced 10 conduct such investigation since scveral students lcam in these types of
school settings

1.1 Statcmicnt of Problcm

Noisc-induced hearing impairment (NIHI) is hardly a matter of public health concem 1n
many developing countnies such as Nigeria. [n Nigeria, there is poor knowledge on the
cffect of noise on the hcaring function of most people. 1lence, 11 is often taken for
granted. This can be attributed 1o ignorence, negligence and poverty. Furnthermore,
substantial data on this ficld is lacking in Nigerio as much work has not been done. 1icre
are few or poorly enforced noisc-pollution control 1ows in many parts ol the couniny. In
dcveloping countries like Nigerio. many children do not have access to ideal or serene
lcaming cnvironments. Noise control in the school cnvironment is henee, a real puhlic
health challenge that calls for concern as a considerable proportion of informaotion necded
by people 1oday relies on hcaring via the telephone, radio and television. Children aec the

future hope and a detect in their leaming environment due 1o the menace of nois seflects

their overall productivity hence hindering them fiom maxinnzing their individual
potentinis.

1.2 Justification of Study

fn Nigeria. the gap in knowledge about the adverse cflect of noise on heelth has
cncouroged poor building codes and urban planming implementations. llence. niost of the
schools in Ibadan are poorly located with a grear majority nlong main roads, 1'his study

will provide information on the perceived cffects ol notse pollution on the students

3
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Most people do not recognize noise as an insidious pollutant or attnbute it 10 any
psychological impacts though they may consider it as nuisance during slecep hows. In
studies carried out in developed socictics such as Europe, it was demonstrated that children
living and aticnding schools ncar airports, clevated trains, and highways suftier distractivns.
lack of concentration and restlessness. This lcads to poor scores and Jlower productivity in
their acadcmic performances as compared to their peers in less noisy environments
(Stunsfeld ct al, 2005). In devcloping countries like Nigeria where urban laws and proper
land use conditions are rclegated to the backgiound, simitar studies arc lacking. Fence, there

1s the neced 1o conduct such invcestigation since scveral students leam in these lypes of
school scttings.

I.1 Stutement of Problem

Noise-induced hearing impairment (NIHT) is hardly a mstter of public health concerm in
many developing countnes such as Nigeria. In Nigeria, there 1s poor knosledge on the
cifect of noise on the hcaring function of most people. HHence, 1t 1s oflen taken for
granied. This con be attributed to i1gnormnce. negligence and poverty. Iunhermore,
substantial data on this ficld 1s lacking in Nigeria as much work has not been done. | here
are few or poorly cnforeed noise- pollution control lows in many parts of the counyy. In
developing countiies like Nigeria, many children do not have access 1o ideal or screne
leaming cnvironmcenls. Noise conuvl in the school enviroement is hence, a real puhlic
hcalth challenge that colls for concem as a considcrable proportion ol information necdled
by people todny rclics on hecaning via the telephone. radio and ielevision, Children are the
future hope and a defect in their lecaming envitonment due to the menace of noisc afleets

their overall productivity hence hindening them from maximizing their  individual
potentials.

1.2 .Justilication of Study

In Nigeria, the gop in knowlcdge about the adverse cffect of noisc on health has
encouraged poor building codes and utbao planning implcmentotions. Jlence, nost ot the
schools in Ibadan arc poorly localed with a great majority along main roads. This study

will provide information on the perceived cffects of noise pollution on the students in
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schools based on the level and frequency of noise the siudents are exposed to. Noisc
levels identilied beyond threshold limits would be identificd as potential sources for
inducing hearing impainnent of those found to sulfer from sensor neural hearning defect.
Furthermore, the information gathered 1n this rescarch would elicit better awiareness on
the health cllect of noisec among the school authorities. the students and the gencral

public. This would further assist policy makers and al} the stakcholdais o know the

intensity of the problem and the need for greater atticntion and cnforcement of law
regarding noisc control.

1.3 Objectives of Study

1.3.1 Broad Objcctive

The main objective of this study was to determine the noise levels. perception and

auditory cifect among students in selected public secondary schools in [badan.

1.3.2  Specific Olijcclives
The specific objectives of this study were to,
1. Documcnt students attitude to noisy leaming cnvironments
2. Dectetmince students’ perception towards noisy lcaming cnvironments
3. Decterminc the prevalence of heanng impairment among the students.
4. Dectenninc percecived hcalth problems (non-auditory clfect) related 10 noisc
among the studentsin the sclected schools.

5. Devclop a risk asscssment map for schools in the study area.

1.4 Prospects of the Study

This study would be able to detennine the Jevel of noise generated at the difierent
cavironincnlal scilings (mackct, industiy, main read and academic atca). [t would thus, be
an effcctive sicp in gathering. establishing snd documenting a data basc on the perceived
ctTects of noisc pollution on the students in schools hased on the level and (requency of
noise the students are exposcd to, Study findings especially the tisk map would sene as

a guide and templatc for replicating similar studics in other Jocations wilthin @Yo stalc
and the rest ofthe country.

3
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1.5 Limitations to the Study

The school authoritics were reluctont in releasing the children during school hours and

demanded that they be cotnpensaled by providing than with standard lunch and trunspont

\0 and fro the hospital. This nuide the study capital intensive and expensive.

The students on their part had cuphoria for going to hospitals especially the University
College lHospatal which they belicved was associalcd with unmanaged ailments and
deaths. Many participants were willing to 1ake the audiometry test but declined because it
entailed coming to the ENT Deparument of UCLL. The school authontics also shared the
same view and opined that i f the test cquipment was brought to thcir schools, they would
be glad to participate as the children would not face the risk associated with travel to the

bospital. Hence. it was an uphill task convincing them w0 come to UCH where the

audiomelric test was conducted.

The hearing impairment reportcd by this study could not be dircctly associated o the
noise levels obtained from the study sites. This was because of the possibility of other

confounding factors of noise cxposure apart from noise n their school cnvironnients as

well as the absence of a basc-line study for comparison.

S
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CHAPTER TWO

LITERATURE REVIEW

2.1 Decfinition of Noisc

In the discipline of acoustics, noise 1s delined as complex sound waves with inegular
vibrations and no delinite pitch (I'rohly ct al., 2000). In the ficld of cngincering, noise is
dcfincd as a signal that interferes with the detection of or quality of another signal. The
combined disciplinus of psychology and acoustics (psychoacoustics) study the responsc
of humans to sound. They define noise as umwvanicd sound. Somclimes, souads that arc
soothing for somc urc irmilnting 10 others. An cxpert on noise, Kiyter (1996) defined noisc
as "acoustic signals which can ncgatively affect the physiological or psychological well-
being of an individusl”. Basically, noisc is uimanted sound, 1t is a pollutant und a hazard
10 human hcalth and hearing. In fact. it hus been descriibed as the most pervasive pollutant

in Amcrica (EPA, 1998). Noise s both a public health hazanl and an cnvironmental
pollutant as well.

rAe s Sources of Noise

Noisc sources arc divided into two categories:

2.2.1 Industrial sources: Noise crcated from indasirial activity termied Indusicisl

source- clumneys noise, different machines noise ctc.

2.2.2 Non Indusirivl sources: Noise created from other than industrial activity, termed
Non -lndustrial source c.g. loudspeaker noise, raltic,

coastruction works sotind vtc.

amomohiles, airplanes,

6
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23 Noise Level

The concept of noisc level 1s essential in sound hygienc, It is the magnitude represcnting
how loud a given sound is. measured in A-weighted scalc in decibels (abbreviated dI3A).
Noise level is measured with an electronic instrumcnt called noisc level meter. T'ablc 2.]
shows the noise level for several noise sources and typical environments. It should be
notcd that noisc level depends not only on the source, but also on the acoustic

environment in which the source ts located. as well as the distance and location of the
listener or meter.

2.4 Charactcristics of Noisc

Noise can cither be continuous. intcrmittent (impact) or impulsive. [Joth impact and
impulse noises are produced by a sudden intensc sound wave but impact noisc is caused
by a collision wbile impulse noise is due o an explosion (Dobie, 1998). Sincce noisc
levels acc likely to fluctuate throughout the time of cxpusure, the stundard accepled by
the Occupational Safety and Health Adminisiation (OSHA) regulations 1s known as the
5dB rule; for every 5dB incrense in noise intensity, exposure timc musl be cut by half
(the time exposed must be cut by half in order 10 deliver equal sound cnergy to the car),
A 904BA exposure is allowed for 8 hours, a 95d3A expaosurc is allowed for -} hours. and

so on to 8 maximum allowable intensity of | 1 SdBA for 15 minutes.

25 Properiies of Sound

There are two imporian properuies of sound namely, frequency and loudness (intensity)
a Frequency

Freguency 13 the 1ate at which the source produces sound wuves, 1.¢. complete cycles ot
high and low pressure regions. In other words, frequency is the number of times jwr
second thal a vibraling body completes one cycle of motion. Tl unit tor frequency s the
berwz (Hz = | ¢ycle per second. Low pilched or bass seunds have low frequaikies. High-
pitched or treble sounds have high fiequencies, A healthy, yuung person can hear sounds

wilh fsequencics from roughly 20 10 20,000 132 e sound of hunwn speech s nuannly 1n
the range 3040 10 30O jiz (X1yter, 1996)

7
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Table 2.1: Noise level for several noise spurces and typical environments

Description Sound Level (ABA)
Pain threshold 120
Discotheque. full volume 110
Pncwmnntic dall at two mclers 105
Noisy industrial environment 90
Piano sl one meter. medium strength 80
Quiet car passing by al two meters 70
Normal conversation 60
Nighttime urban noise 50
Inside room (daytimc) 40
Inside room (nighttime) 30
Recording studio 20
Soundproof room 10
Heanng threshold at one kliz 0

Source: EPA (1998).
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b. Loudness
Loudness or intensily depends upon the amplitude of the vibrations. which initiated the

noisc. The loudness of noisc is measured in decibels (dB3). The smallest distinguishable
noisc or the ‘reference’ sound pressure, which is understood to be 0.0002 microbar or
dyncg/cm?. A dync is 171,000, 0001h of atmospheric pressure. It ias been observed that

the human car responds to real loudness of a sound, but perccived intensity (Park. 2002).

2.6 Octave Band and A-Weiphting

Sound pressute levels in decibels were used 1o define the noise aspect of damage-risk
ctiteria before the 1950s (Olishijski and Hartford, 1975). Following recognition that the
overall intensity of a noisc by itself was not suflicicnt to describe the potentinl for
dainage, and the frequency characteristics must also be considered, cniena incorporating
spectral levels, usually octave-band levels. were developed (WHO, 2001). An octasve
band analysis is o rclatively hengthy procedure requiring expensive instrumcnualion.

There was soinc concern that the Jayman had difTiculty in intespreting the results

Recognizing the desirability of a single rending and the fact that most daia on Noise
[nduced Permancnt ‘Threshold Shift (NIPTS) wete available for single-weighted noise
levels. the lntersocicty Committce 1n USA, in 1967, proposed the use of A.weighted
sound levels in the devclopment of criteria (EPA, 1973). Thus, most sound level nicters
are cquipped with a filter that is designed 1o de-emphasize the physical contribution fiom
ficquencies 10 which the human car is less sensitive. This filter is refcrred 10 as the A

filter, and mcasurenicnts teken using the A filter arc reported as dB(A). This is known as

the A level on a sound pressure meter

The basic instrumcents uscd In noisc studics ase:
I. The sound lever meter which measures the intensity of sound 1n dB or dBA

2. The “Octave Band Frequency Anajyscr” which mcasures the noise in octave
bands.

3. The “Audiomcier™ used for carrying out an audiogrun. An audiogram is @
heating test that 1s gencrally perfomicd in o soundproof rooin using sophisticated.

calibraled cquipmicnt. A 1trained professional. most coinmonly a cerificd
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asudiologist, usually administers the test. Earphones are placed over the person's

ears, and tones are presented 10 cnch car, onc at a time, T'he softest level at which

the sounds can be heard is recorded.

Other physical qualitics of noisc include: Speciral shape, abiupiness or impulsiveness.

intermuttency, dusation and icmporal variations (EPPA, 1983).

s Environmental Noisc

Environmental noise (also known as community, residential or domestic noisc) is the
unwanted sound reccived in an outdoor location from oll sources in a community. 11
excludes sounds that are cxpenenced by listeners in occupational scitings as svell as the
sounds emitted by consumer products and expericnced by listencrs 1in their homes
(Aganval, 2002). Major sources of environmental noise include road. rail. and air traffic:
wndustes; construction and public works; lasvn and garden cquipment; snow-rcmosal
equipment and amplified music (Defra. 2003; Anomohanron ct al., 2004). Other
iroportant sources of environmental noise especially in Nigena includes churches.
aurkets, social gatherings and panies that are usually associated with loud music from
loud speakers of musicians and record players. LCbeniro and Abumcre (1999) vicwed
cnovironmental noise as an unwanted signal which in most cases i1s sound. Leventhall

(2003) assenied that aoise is an undesired sound and that both noise and sound arc similar

acousuc watves camed on oscillating particles in the air.

The exient of the environumental noise problem is very large. {n the USA in the carly
1970s, over 40 % of the populanhon was cstimated © be cxposed to A-weighted sound
levels {from vehicular traflic thut exceced 55 dB (Berglund and Lindvall, 1993); 1in the
European Union and Japon, this percenuige is cven higher (Silvennan. 2000). In contrast
1o many other cnvironmental problems. the population cxposed to unascceptable notse
sontinucs to grow, accompsnicd by an cver-increasirig number of complaints (Stansield
et ol, 2000). According 10 the Netional Institute on {)cafness and Other Conimunication
Disorders (NIDCD, 2007), more than 30 nillion Amcricans nre expased o liwranious
sound levels on u regular Lusis. Of the 28 nillion Americans who have some degive ol

heasing loss, over ons-third has been alTecivd, ot Jeast in pan, hy noise

9
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Noisc in our environment alfects physical heath, Noise also has psychological and social
implications and afTects our well being and quality of lifc (NIDCD, 2007). Unfortunately,
public awarcness of the hazardous cffects of noisc is losw - especially noise constderetd 1o
be non-occupationnl. To this end, the fourth Wednesday in April has been declared
Intcrmational Noise Awareness Day (INAD). As pant of Intermations! Noise Awareness
Day, a “Quict Dict" is encouraged and s launched by observing 60 scconds of no noisc
from 2:15 10 2:16 I'M. The reduction. if not stopping of cveryday noises around us Faiscs

our awarcness of the nnpacl noisc has on health and hearing (NIDCD. 2007). Fablc 2.2

shows typicnl examples of noise sources and their examples,

2.8  Anatomy of the Humaun Enr

The car is made of three parts: outer car (pinna aod car canal) (Fig 2.1), middic cur
(eardrum also called the tympanic membrone and thiee minute bones called ossicles) (Vg
2.2), and inncr car (cochlca and labyrinth) (Fig 2.3). The first two parts carry out the
conduction of sound coming into the car towards the inncr car. Much in the same woay os
a lever, they convert the high-amplitudc and low-pressurc vibrations of aitborme sound
piesent at the outer car into low-amplitude and high-presswe vibrattons nceded for
waterborne transinission in the inner ear. The cochlca, a snail-shaped organ buried in the
weinpora) bone. contains the hair eclis (so called because they arc tcrminated by hor-like
structures) which performy the conversion of sound waves into ncrvous impulses. Thesc
hpulscs, in ura. make their Way into the brain cortex, where the actual scnsation of
sound is cvoked and the auditory signal decoded. Hair cells arc most delicate. since they

arc extremcly small (thousands of them would (i1 in one centimeter). They arc thus casily

dnmaged, and once desteoyed they do not reproduce themselves (WHO, 1997, 2001).
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Table 2.2: Typce of Environmental Noise Sources und their Exumples

Sources of Envirenmental Noise Easmpiee

Transpottation Aircralls, Trains. Road vchicles. Vesscels

{ndustrial buildings Factories — machincries. Air-Conditioning s¥sicims
Commercial butldings Oflice buildings - Air-Conditioning systcms

Restaurants - Air-Conditioning systems, Kichen

Ventilating systems

Construction sites Sitc formation {c.g. Excavation), Piling, Koad

work . Demolition, Renavation

Domcstic buildings Mahjong playing. 11i-F1, Musical Instruments
Public places Open imorbcts, Busy' strects, Amuscenent parks
I’roducts Intruder afarins of busldings and Motur velucles

Source: EPA 2004

t2
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Fig 2.1: Analomical representation of the human ear
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2.9 Physlological FFunctivns of the lluman Ear

Sound waves are gencrated by the vibration of an object. The vibioting objcct Uansmits its
vibration 1o the air, which in turn communicalcs its own vibration to the ear. These
vibrations, wherever they (oke place, constitutc o phenomenon which repeats ag:un and
again with a ccrtain cadence (i.c. with a characicristic numbcer of cycles per second, called
frequency). High-pitched sounds (treble) have a lngh frequency. and low-pitched oncs
(bass). a low frcquency. Frequency is mecasured in Herz (Hlz). 1luman beings can hear
sounds (foin 20 [{z through (hopefully) 20,000 tiz (also abbreviated 20 kHz). Actually,

very [ew people can perccive {tequencies as high as 20 kHz: most individuals will not
hear much abovwe 16 klz (WHO, 2002)

Sounds may b classificd according to their frequency contentsor spectrum, Most real-life
sounds contain morc than onc frcqguency, Single-frequency sounds are called “purce tones”
or simply “toncs.” ond are very seldom found in naturc: an cxccption is whistles. Voiced
sounds, such as (hc vonwels and many musical sounds in which a pitch can be perecived.

contain several ficquencics, atl of which are multiples of the lowest fresjucncy’ (1.c.. the

fundamental ficquency). Other sounds. ususlly called "noise™ (such as cenvironmentoal
q

noisc, the noisc of the sca or of the wind), contain many unrclated frequencies. Voiced

sounds, cspcciolly the high-pitched oncs, are potentially more hazordous than un-pitched
sounds (\V1 IO, 2002).

2,10 Effects of Noise Exposure on fluman lealth

Somc pcoplc belicve noise does not posc a scrious risk 1o human health because it olicn
does not producc visible cffects and a distinct cousc-and-cflcet (“dose response™ in
medical terms) relationship between a single noisc cvent and a clear adversc health clfect.
Ncvertheless, cvidence from a number of recent studies especially on children provides
ample proof thot noise hanns human heulth and dccreases quality of life (llaines ct al
2001, Grittith, 2003). In today's noisy socicty therelore, cven children and young adults
arc a1 risk. The WHO oand the U.S. Environmental Protcction Agency consider o doily
average sound cxposurc cquisvalcnt 10 L acq = 70 dB(A) to be safe for the car (W10 2000)

The cilects of noisc are broadly classificd as non-asuditory ond auditory (hcosing loss)
health effccts.
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2.10.1  Non-Autlitory Effccts of Noise

Even car-safe sound levels can couse non-auditory health cffects if they chronically

interfece with recrcational octivities such as sleep and reluxation, if they' disturb

communication and speech intelligibility, or il they interfere with mental wasks that requirc
a mgh degree of attention and concentration (Evans and Lepore, 1993). The signal-noise

ratio (in lerms of signal processing) should be at feast 10 dI3(A) to ensure undisturbed
colnniunication.

Mosl environments contain a combination of sounds from more than one sousce (c.g..
tmins, booin-box cars, car horms and alarms. muorket, and hecavy tnicks). Adverse health
cfTects are related 10 total noisc cxposure from all sources. In residential populations,
combincd sources of noisc pollution will lead 10 a combination o ( adverse clfects. such as
slecep disturbances; cardiovascular disturbances:; intcrference at work, school, snd honie:

and annoyance; among others (\WHO, 2007). Below are the major non-auditory cllects of
noise,

9. Sleeping Disturbance

Sleeping is onc of the mos! imporant phcnosmenon that eeflects the dilfcrent physiological
and psychological activily in humans (Hobson, 1989). Environmental noisc 1s onc of the
inajyor causes of disturbed sleep (Berglund and Lindvall 1995, Swnsfeld and Matheson
2003). A number of siudies show that with exposure lo noise, the primary sleep
disiurbances arc difficulty fulling asieep. {requent swakenings, waking 100 carly. and
altcrations in siccp siages and depth. Apant from vanous clfecis on sleep itself. noise
duting slecp couses incrcased blond pressurc, increascd heart rate, increased pulse
amplitude, vasoconstriction, changes in respirittion. cardiac archythmias, and :nceeased
body movemcnt (Hobson, 1989, Matheson, 2003). For cach of these, the threshold and
respoasc relationships may be dillercnt. Some of these cffccts (waking, for example)
diminish with repcated cxposurc: others. particularly cardiovascular responses. do nul
(Ohrstroin and Bjorkman, 1998). Sccondary cllects (so-called aller effects) measured the
following doy include fatigue, depressed mood md wcll-bang, ond decreascd

performonce (Carter, 1996). Decreased aleniness and disrupied circadian rhythms, which

16
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lead lo accidents, injunics, and death, have also been auributed 1o lack of slecp (Coren,
1996). Valict (1989) reportcd that with the noise from highway, subjects 100k longer 1o
fall aslccp and had less deep sleep so that the young 1o middic aged groups become more
like the 50 — 60 ycar old group in their depth of slecp. Evans and Lepore, (1993)
concluded that there werc 50% morce people awakened by asrplancs noise than any other
noisc- L.ow frcquency sound 1s more disturbing. cven at very low sound pressure Ilcvels;

these low frequency componcents appear (o have a significant detrimental cltect on health
(Leventhal, 2004).

b, IIypertension

A growing body of cvidence confirms that noisc pollution has both tcmporary and
permianent cffects on humans (and other mammals) by way of the endocnne and
autonomic ncivous systcms. It has been postulated that nosse acts as a nonspccilic biologic
stressor cliciting rcaclions that prepare the body for a “fight or ight™ responsc (Berglund
and Lindvall, 1995, Babisch, 2005, i1sing and Kruppa, 2004). IFor this reason, noisc can
trigger both cndocrinc and autonomic ncrvous system responscs that aflcet the
cardiovascular system and thus may be a risk factor for carliovascular discase (Berglund
and Lindvall 1995, Babisch 2005, Ising and Kruppa 2004. Evans and Lcpore 1993,

Babisch 2003). Thesc cffects begin 10 be sewn with long-term datly cxposure 10 noisc

levels above 65 dB or with acute cxposure 10 noisc levels above 80 to 85 dB (Berglund
and Lindvall 1995, Sutcr 1991)

Acutc exposure [0 noisc uclivales nervous and homional responscs, leading (o lemporary

increases in blood pressure, hcarl rote, and vasoconstsicion.  Studics of individuals

cxposcd 1o occupational or cnvironmenlal nois¢ show that exposure of sufficicnt intensity

and duration incceases hean rate and peripheral resistance. increases blood pressure,
incrcascs blood viscosity and levels of blood lipids. causes shifis in clccirolytes, and

increases ltvels of cpincphrine, nor-epincphiine, and coniso! (Sutcr. 1991). Sudden
unexpected noise cvokesrellex responses as well.
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Cardiovascular EfTect and tlypertension cause loss in daily life performance and lecad to
premature death (Istng and Kruppa., 2004). Tomei e af (1991) comelatedd the

cardiovascular cffects with noisc intensity, type and duration of cxposua: and reported that
there was prevalence of electrocardiogram abnormalities in pilots cxposed (o mgher noise
intensity. llc also indicated that the higher hypertensivc response 10 nouse 11
hypersensitive pilots suggested that basal hypertension was not responsible for the e flects.
Temporary noise exposure produces rcadily reversible physiologic changes. Howewer,

noisc exposurc of sufficicnt intensity, duration, and unpredictability provokes changes that
may not be so rcadily reversible.

Other studics that have been done on the cffects of environmental noisc have shown an
associstion. between noise cxposure and subscequent cardiovascular disease discase
(Berglund and Lindvall 1998, Babisch 2005, ising and Kruppa 2004, Evans and Lcpore
1993, Babisch 2003). Even though the incrcased risk for noise-induced cardiovascular
discase may be¢ small, it assumes public health importance because both the number of
people at risk and the noisc 10 which they are exposed continue 10 inczrease (Berglund and
Lindwll 1995, Babisch 2005). Children are at risk as well. Childten who live in noisy
cnvironments have been shown to hmve clevated blood pressurcs and elevated levels of
stress-induced hormonces (Babisch 2005, £vans and Lepore 1993. Bronzaft, 2000). tHowever,
a study conducted on deat children and their hearing counterparts in a school situated
close 10 a high traffic and railway in south-vest Nigcria. revealed that noise expasurc

alonc was not sufficicnt to bring about an increase in blood pressure of the studicd
population (Nwaorgu and Arulogun. 2006).

c. fmipaired Tosk *crformance

The cffects of noise pollution on cognitive task pcrformancc hasc been well-studied
Nolsc cxposurc causes changes in the psychological and behavioral activity of mun
Noise poliution impairs task performance at school and at work, incrcases crvors, and
decreases motivation (Cohen 1980, Evans and I.cpore, 1993). Reading nttention, probiem
solving, and memory are most strongly affecled by noise. It is also seen that a person

subjected to the noisc exposure shows imitating behavior. Two types of memoty deficits
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have been idenulicd under cxperimental conditions: recall of subject content and recall of
incidental details. Both are adversely influenced by noise. Deficits in perfonnance can

lecad 0 ctrors and accidents, both of which have hecalth and cconoinic conseguences
(Berglund and Lindvall 1995).

Cognitive and language dcvclopment and reading achicvemcent are diminished in nots)y:
homes, cven though the children's schools mny be no noisier thon average (l3ronzafl,
2000). Cognitive devclopment is impairced vwhen homes or schools are ncar sources of
noisc such "as highways and aitporis (Evans and Lepore 1993, Lec and Eleming 2002).
Noisc alTccts lcaming. rcading, problem solving, motivation, schiool perfortnance and
social and cmotional development (Suter 1991, Stansfcld and Matheson 2003. Bronzafl
2000, Stansfcld et «f 2005). These lindings suggest that more attention nceds to be paid 10

the effects of noise on the ubility of children o Icam and on the nature of the leaming

cnvironment, both in school and et home, MNlorcover, there is concem that high and

continuous cnvironmeiital noisc may contributc 10 feelings of helplessness in children
(Evans und Lepore 1993, Bronzaft 2000).

Noisc produces negative alicr-cfects on performance, particularly sn children, 11 appears
that the longer the exposure. the greater the eflect. Children som noisy arcas have been
found 10 hnve heightened syinpathciic arousal indicated by increased levels of stress-
relatcd homiones and clevoicd resting blood pressure {(Bronzaft 2000). These changes
were lasger in children with lower academic achievement. Elaines and Stansfeld in | 996
and 1997 conducted a multilevet modeling on the efiiect of aircrall noisc on perfonnonce
test in schools around Heathrow. The study established a dosc-responsc relationship
between children who ottend school close to airport in ly pathways in-flight paths

showing a deficit on standardize tests of scholastic achicvement comparcd to students in
quite schools.
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have been identified under experimental conditions: rccall of subject content and recall of
incidental dciails. Both are advcrsely influcnced by noisc. Deficits in performance can

lcad (0 citors and accidents. both of which have healds and ceconomic consequences
(Derglund and Lindvall 1995).

Cognitive and language development and reading uchicvement are diminished in noisy
homes, even though the children’s schools may be no noisicr than aversge (Bronzauft,
2000). Cognitive development is impaircd when homes or schools are ncer sources of
noisc such "as highways and aiports (Evans and Lepore 1993, lce and Fleming 2002).
Noisc affects leaming, rcading, problem solving, motivation. school performance and
social and cmolional development (Suter 1991, Stansfeld and Matheson 2003, Bronaafl
2000, Stansfcld ¢f o 2005). These lindings suggest that more aticntion nceds 10 be pad 1o

the cffects of noise on the ability of children to leamn and on the natuee of the learming

cnvironment. both in school and ot home. Moreover, there is concemn that hwgh and

continuous environmcntal noisc may contnbute 10 feclings of helplessness in children
(Evans and L.epore 1993, Bronzaft 2000).

Noisc produces negative after-cflects on perfonnance, particulasly in children. lt appears
that the longer the cxposure, the greater the cffect. Children ffom noisy ancas have been
found 10 have heighicned sympathclic arousal indicated by increased levels of sticss-

eclated hormones and clevated resting bload pressure {Bronzaft 2000). These changces

were larger in childien with loswer academic achicvement. Haines and Stassfeld in 1996

and 1997 conducted a multilevel modeling on the efiect of aireraft noise on performance
test in schools around licathrow. The study established a dosc.response relationship
between children who attend school close to airpoit in My pathways in-flight paths

showing a deficit on standardize tests of scholastic achicvement comipared 1o students in
quite schools.
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d. Blood Pressurce andl llcart Rate

A number of rescarches shovved the close rclationship between cxposure to noise and

Blood Pressure. ’clerson ct al (1981) showed the clevation of blood pressurc on noise

cxposure in Rhesus monkeys. Singh ct a) (1982) compared the ind ividual exposed to nosse
in the work place with uncxposed individuals and found that blood pressure (B.P) und
heart rote were significantly higher in noise exposed individuals. In addition. 18%6 of the
noisc cxposed individuals had irregular canliac rhythms. Johsson and llansson {1997)

reported that male workers with noise induced heanng loss had higher S13P and DBP than
subjects with nonnol hcaring.

C, Nepative Socinl Behavior und Annoyanee Reactions

Annoyance is defined as o [ecling of displeasurc associoled with any ogent or condition
believed by an individual to adversely alTect him or her. Perhaps o betier descnpion of
Uhis response would be aversion or distress. Noise has been uscd as a noxious stimulus 10
a variety of studies because it produces the samme kinds of cffects as other suiessors
(Bobisch, 2005). Annoyancc increases signilicantly swhen noise is accompanied by
vibrotion or by low frequency components (Lcventhal, 2004). the term onnoynance does
not begin 10 cover the wide innge of negotive reactions associated with noise pollution,
these include anger, disvppointnicnt, dissatisisciion, withdrawal, helplessness. depression.
anxiety, distraction, ngiation, or exhausiion. Lack of perccived control over the nuisc

intensifics these cffects (Berglund and Lindvall 1995, Stansfceld ond Matheson 2003).

Social and behaviorol effects of noise exposure are conipiex, subtle. and indirect. These
cllccis include changes in cveryday behavior (eg.., closing windows and doors 0
climinate outside noiscs; avoiding the use of balconies, patios and yords; and wming up
the volume of rodios aad television scts); changes in social behovior (cxamiple:
aggressivencss, unliicndlincss, nonparticipation, or diseagagement); and changes in social
indicators (cxnmple; residential mobility, hospitel admissions. drug consuinption. and

accident rates); and changes in mood (incrcased reports of dcpression) (Bergiund and
Lindvall 1995).
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The degree of annoyance produced by notse may vary with the time of day. the unpleasant
characteristics of the noise, the durstion and intensity of the noisc. the meaning assocsted

with it, and the nature of the activity that the noisc interrupted (Bcrglund and Lindsvall
1995). Annoyance may be influcnced by a varncty of non-acoustical factors including
individual sensitivity 10 noisc (Soames, 1999) These include fcar of the noise sousce,
conviclion that noise could be reduced by third partics, individual sensitivity. the degree (o
which on individual lecls able 1o control the noisc, and whether or not the noise originated

from an importam cconomic activity (Berglund and Lindvall 1995, Swnsfeld und
Matheson 2003).

Other less direct cflects of annoyance are distuption of onc’s peace of mind and the
enjoymient of solitude. Greoler annoyance has been observed when noise is of low
frequency, is accompanicd by vibrations that contain low -frequency components, or when
it contaips impulscs such as the noise of gun shots (Bergiund and Lindvall, 1995,
Leventhal, 2004). Annoyance is greater when noisc progressively increascs rather than
remaining constant,  Avcrage outdoor residcntinl day-night sound levels below 55 dI3
were delined as accepuible by the EPA; acccplable average indoor levels werne less than 45
dB (EPA, 1983), To put these levels into perspective. sound levels produced by the
average refrigerator or the sounds in the typical quiet neighborhood measurce about 45 dB

(EPA, 1983). Sound levels above this produce asmmoyance n sigmilicant numbers of
people.

The results of annoyancc arc privately felt dissatisfaciion, publicly c¢xpressed complainis
1o authoritics (although underreporting is probably significant), and the adv ersc health
cllects alrcady noted. Given that annoyance can connote ntore than slight imition, 11
describes a signilicant degradation in the quality of lite. which corresponds o degradation
in health and well-being. In this regard, st is important to note that annoyance does nnt

abate over ime despite continuing cxposurc (0 woise (Bluhm, ¢f 2/ 2004).
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f. Interfercnce with Spoken Communication

In 1974, in an ottempl 10 protect public health and welfare against the adverse effects of
noisc, the EPA published so-called safe levels of environmental noise that would permit
normal communication both in and out of doors (EPA. 1974). Noise polluuon wntcrlcres

with the ability to comprehend normal speech and may lead 10 a number of personal

disabilities, hondicaps, and behavioral changes These include problems with

concentration, fatigue, uncertainty, lack of sctf confidence, irntation. misundersiandings.
tlecreascd working capacily, disturbed interpersonal rclationships. and stress rcactions.
Some of these effects may lead 0 increased accidents, disruption of commumcation in the
classroom, and impaired academic performance (Evans and Lepore 1993, Stansfeld and
Matheson, 2003). Particularly vulnerable groups include childsen. the elderly. and those
not familiar with the spoken lnnguage {Berglund and Lindvall, 1995)

2.10.2 Auditory (lfcaring Loss) L ffccis of Noise

licaring plays on important role in behavioral and psychological activity of humans.
Hlcaring loss is onc of the niost intportant consequences of noise exposws. 1lcaring
impairment is lypically defined as an increase in the threshold of heanng. [t 1s assessed hy
threshotd audiosneiry. Impaired hcoring may conme from the workploce, from the
communily, and {tom a variely of other causes (e.g., trauma, olotoxic drugs. mnlecuon. and
heeedity). Hearing handicop is the disadvantage imposed by hearning imparment suflicient
1o alYect one's personal clliciency in the acuivities ol daily living. It is usually expressed in

tcrms of understanding conventional speech in common levels of background noise (ISO
1990).

Worldwide, noise-induced heaning impaurmment 1s the mosi prevalent  imeversible

occupational hazard. 1n the developing countries, 1ot only occupational noise, hut also
cnvironmental noisc is ar increasing nsk fector for heanng impaiment. In 1995, & the
World lealth Assembly, it was cstimaled that there ac 120 million person swith disabling
hearing difficultics wworldwide (Smith 1998). It has becn shown that tnen and women arc
cqually at nisk of noisc-induccd heanng impaicment (1ISO 1990, Berglund ond Lindval)
1995). Studies suggest that children seemy 0 be more vulnerable than adults 0 nuise
induced heanng impairment (Berglund ond Lindvall 1995).
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Noise induced hearing loss olicn occtus at higher frequencics first, at around 4000 lz
Hearing domage can then cxiend 10 lower frequencics antd become relalnely more severe

afler increasing cxposure at higher tevels, Noise induced hecanng impairment may be

pccompanied by abnormal loudness perception (lowdness recruitment), distoriion

(patacusis), and tinnitus, Tinnitus may be temporary or may become permancau after
prolonged cxposurc (Berglund and Lindvall 1995). The eventual results of heanng losses
arc loncliness, depression, impaired speech discomination, impaired school and job

petfonnance, limited job opportunitics, and a sensc of isolation (Suter 1991. Brookhouscr
1996).

There arc two types ol hearing loss in humans thot are caused by naise exposurc,

Temporary Threshold Shife (TTS): 1t 1s the partial hcanng loss ‘which 1s

recorded to last within few hours, up lo four weeks. 11 depends upon the lengthof

cxposurc of noisc.
li. Noise Inducced Pernuinent Threshaold Shift (NI1PTS): 1t is the total hearing loss,

which is not reversible. The exposure 10 noise above 105 dB of 8 hours‘day for
scvera] years causes NIPPTS

Degree uf heuring loss

Degicc of hearing loss refers 10 the scvernty of the loss. Theee are live broad categories

that are typically uscd. The nunbers ore representative of the patient's thresholds. or the
sofiest intensity that the sound is perceived:

1. Normal range ot no impainment = 0 «i3(A) to 20 dB(A\)
~ Mild loss = 20 dB(A) 10 40 dB(A)

3. Moderate loss = 40 dB{A) to 60 dB(\)

4. Scvere loss = 60 dB(A) 10 80 dB(A)

5. Profound loss = 80 dB(A) or moic

tJ

Iso average of 500, 1000, 2000 3000. 4000 and 6000}1=

(Sourcc: WHO, 2002)
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 LI83 Grweps Veinersbie o (e Kftests of Natee Pulotine
Vulsrrsbic grouge, seseraily wderrorteasud m sty popudations, ichale putionts with
various discasen, patients in hospitals or those wie we rebubilitanng oo ey o
drcase. the Mind. the heating impaned. brteses infants young chebdiom amd e chiirty
Allhugh en)yone mish by advervely affeciod by noise pollution, grougs the oy
particularly vulaerablo include (wonates, inlants chvibdren, e with meensal or gy wead
inosscs. and the elderly. lecesme (NIdree arvi particularly velosvable i msse snduced
stwormalities, they need special protection (Brookhowser 1996, Americes Acelomy of
Podwatrics 2003) Thas vulnerability 0 movse may by an age redssed semitoy 0y bt masy adso
be due 0 increased nsk hased on behavior (persosal messie vy steme, el comcer o
an waviny of the very young o remorve themeetves from & s sosmor { Amersan
Academ) of Pediatncs 2003) The cvidence 1y cceomm enough o warrand mestoring

Eograns in schools and clacwhere Lo pecitect children from soise expossse (Heookhowser
1996. American Acsbemy of PPediatnes 2003)

The effects of nouc on the frtus aid newburn e =mciere.  Pxposure o aouse during
prugnanc) may' incrcase the rish of high-(roguros y hearing kns o the newborm, shanened
gxsftion, ranalumy, nd inlrastcring growth rctanbaon (Ao and Tasscher 197K
firochhaaan 196, Amciican Academy ol Peduatrive JMNT). Neitse e the NICL muy coune
cochicar damage end may inipaly O growih and Jdevchopiment of the peewmatiure indant
{Rossen. 1999). [iven though studics have been icranistent with resgect 50 mise end
congenlal malformation's, the daw were suilicknily compeiling for the Natsomal Rexemrch
Coucil to recommend thal peegnant women ovois notey work scitings (ilroazaf. J00U)

.11 Charucieristies of the School Eavironment

Schools are lively, olten notsy, placey where children leam ty manage their own muise and
whee they are asked ta mudify iheir behavioe as requiced by the sumieawling community
Schools ahould cmsure the beat possible conlitions for children’s physical and intclleciual
development, md nolse s one of the main facioes that mdyersel)y atfect these oplimal
conditions (WII0), 2008). In additlon, school childicn are expased th muliiple sasurces of
noise: in the schoul sl -from e hallways, nearby classes. hesiing and  venttlation
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 emvironment is o real public health challenge (Aselsmm, |996)

113 Nehe Lovels in Sohawmbs

Unth) very rcently classreom acoustics standards o the Useest Suaten fad nod 301 bosw
lorsaaliscd (1 ubenan, 1997) 1n 1994 the Ameran Sovsch-| oagunge- M ioaming Assiation
recommended that classrmwins auiw levaths, sveraged over ol frogeemcs v e buanas
slibiliny cunge (20 - 20,000 H12), should oot cosunsd 30 dR. In 2007 Asurcan Netoosl
starsiands [nufitute adipied 33 GlY o U meramen bnh@gounl osi= (Sulieriaond and

Lubmeal, ZUise) whixh s plenr (he starniard for the World Hoakh Ovgastsstion (W10
250 In Swadon the anied ty sl 39 4B i vamm, J3G3

3.13 Impact of Noise o Chikieen

Children amd edolpsconts @0 considered high mal growp o e offext of nosse ([ Boerep o
al 2000). Noise has partivulaty hasmfad effocts om ¢hibdern an noose s e oo or
hosee inlevleres with Communid ation and thevefors learning procosses (F vams ¢t o 2001 )
Hegh astae bovels duing claves hav ¢ boen sbwram te affest coputive porformance (Tt
ot ol J00I) Realing am) raemar) have bov® el 1D b spaaised @ wanel Shuddren
who weve axpoand 1o high levels of aircruf and GafTh aovee (Aot of of . 2000, Hygge
Al 2002). NSocne studics have abown higher strese harmone lnicds aml Dighes menms bland
prevewre readings in children samwed 10 Bugh e el Of coamuney aoese (Hafuwch MO0,
Passchier-Vermeer 2000) A recent stly found evidence of hgh-froguency beanag bna
i nearly one third of a cobon of college students (Mostalapour or of  |99%)

Hescarch has Jemonstrated that children in a poisy environment have problemas (lenng
onil bachground noise and interpreting speech A stady for the Furopean Commussion
ihnome as RANCID tavestigated romd trallic and aircral) mnwe exposusne and chaldeen's
cogritam ond Bewith. 2 wiis foumd that children expuvend Wb tusing beviels over S8 JI4 40
achinuod bomer acowres in remling bosts (Nianefehl of o 20051 Affectrd ¢hikiren will De
disadvantaged in iheir development of speech amd reading abilities as well aa more gencral
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communication skills (Karchmer ond Allen, 1999). Noise may also have cllects on fo¢tal
devclopment duc 1o (stress) cffects on expectant mothers (EPA. 1978). Environmcnual
nois¢ also has cognitive clfects in older children and adults duc to hindenng

communication, as shown by studics of aggression, mental health and anxiety.

The impact of noisc on children's health and development in schools impose a

considerable health and financial burden. which could be greatly reduced )f uoisc concemns

were taken into account as carly as possible when a school is being designed.

2.14  Urban Laws and l.ocation of Schools

The UK and Japan cnacted national laws on noisc pollution in 1960 and 1967
icspectively. but these {aws were not ot all comprchensive or fully enforccable as to
address: gencrally rising ambicnt noisc. cnforccablc numencal source limits on arcraft
and motor vchicles or comprchensive directives to focal govermment. Afthough other
States and local governments have similag laws, the cnure issue of land usc 1s extremely
complicated with a vast array of compcling considerations entenng into any actual land

usc control decisions. For this rcason. it is ncarly iinpossible to measure the progress of
using land usc laws to control the cffects of noise
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Source: Ranch Project, 2003
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In most developing countrics like Nigeria, the giowth of mega cities had been unplasined
and haphazard resulting in the locating of schools in areas that pose environmental haeands
including noise (1lardoy et al., 1992). l.eaming in noisy environments as a result of
schools being poorly located in noisy environmental seitings, ultimately has a detrimental
cllect on the children maximizing their potentials, A review of a senics of studies In the
United States belvieen 1980 and 1986 concluded there are signilicant increases in blood
pressure associated with schools being near noisy urban streets (Evans et al., 1991). Other
findings rclated to location include German and Russian studies (Beeglund and Lindvall,
1986) ogain indicaling incrcascd systolic and diastolic bloed pressure in middic school

children in schools closc 10 noisy urban streets, and abnormally high blood pressure in
children residing around sirports.

LExposurc to trathic noise al elemcnlary schools also has been associated with delicits in
mental concentration, making more crrors on difficult tasks, and greater likclihood ot
giving up on tasks before the timc allocated has cxpired. Funthcumore, another study
conducted in Los Angcles (Cohen e/ uf.. 1986) found blood pressure docs not habitiaic or
decline with continued noise cxposure over lime, that is, children don't get uscd o noise

In cifcct, then, the locinion of schools 1s of criucal importancc if they are to be sustainable
for clfective teaching and leaming.

2,15 Noise Potlumiion Control in Schouls and Other Environmenis

The Noise Control Act of 1972 gives the Federal Environmental Protcction Agency
(CPA), tic oauthority to cstublish noisc regulations lo control mujor sources of noisc,
including \ranspostation vehicles and construchion cquipment. Afier a watcrshed passage
of the U.S. Noisc Conuol Act of 1972, the program was abandoned ot the federn) teel
under President Ronald Rcagan in 198) and i issuc was Icft 10 local and stale
govcnuncnts. The Federal Govemment has cssentially no authonty to regulate land usc
planning or the land devclopment process. Fedeial-Aid Highway Act (FITWA) and other
Federal agencies cncourage State and Local govemments to practicc land use planning
ard conuol in the viainity of highways. The Federal Government advocates that local
govermments usc their power 0 regulate laskd development in such a way: that noise

sensilive land uses such as schools are cither prohibited from being located adjacent lo o
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highway, or that the developinents are planncd, designed, and consteucted in such 2 way
that noise tinpacts are minimized.

Many recommendations have been suggested from different studies on the most practical

approach to control noise pollution in schools and other noisc scnasilive environments.

They include:

3. Spottiop Noise Risk Zoncs
Global or straiegic. noise planning trics 10 prevent noise issue ansing and to oplimizc the

use of limied resowvees by mapping and managing the notse environment of a large ared
such as a city.

Geographical Infoimation System (GIS) is being used to monitor and foreecast noise
pollution patiems in many countries around the globe. [t has been widely used in
ceovircomental modeling rnd analysis inciuding noise pollution monitoring in the wesiern
bemisphere of the world. GIS could be an indispensable tool for noise anelysis and
management cven in developing countries like Nigena (Mchdi ef o/, 2002). | n addition 10
is powectful capabiliuves 1n spatial doiabase dcvelopment, spatiol data processing,
managcmen! and modeling. il provides visualizolion and map-making lools that can be
used 10 cffecuvely preseot the vanability of noise intensity'.

b. Legislation 10 Control Noise I'aliution

Al presenl,—there 1 no specific ond detailed legislation o control noise pollunion in
Nigens. Govemment should pass the “Noise Pollution Act™ to mect Nigcnan condition
especially with respect 10 siung of schools. Apan (rom such kind of central Iegislation,

there should be a city noise control code for all major cities in Nigeria. Crcation of
wuxxcssdry noise has 10 be prolubited and should be punishable under law

c. Public Avwakening and the Control

Jt is imporian! thal public awskiening is illso very essential lor the contrul and prevention
of noise pollution, In developing counlsies like Nigetia. mast of the persans lack any 1dea
sboio the ways in which noise polluion could be controlled. Very few sclentiaty are aware
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of the problem and ity conttol, Muny developing countnes are sull ignocont of the grave
clfects of npoise pollwion. in this regard. iclevision, adio. intemet and newsmapers should
give o campaign for wide publicity IKamboji. 1999). Awnzeness aboul the hasmiful cffects

ol notse pollution may be crecated among students at all levels tlwough cumculum

d. Plamalion

Plany are cfficicnt absochers of noise. especially nuise of high frequency. A Jdense ever
green hedge can reduce the notse of miczophones by 20413, Therefore, plantation on both

sides of the strect, highways and in the schooling environment can curb the noise pollulion
ellecuvely,

¢ Noisc Reduction a1 Seurce level

Steps should be taken o reduce the noise a) source level. Imtustrial arcas, acrodromes, and
highways should be locaicd away from school cnvirommisams and outside the iy’ linuts

Ban on the usc of pressure hom should be stncily implemeniedd. Police deposiments may
be assisted by NGOs, students and the general public

L. Exchange of Scicullfic Knowledge

Scicntilic knowledge regurding the pollutonts and control of envirenmenul pollution may

be exchanged nternw hionolly so that the developing and under developed countnes may
also be able 10 cuntrol the ever increasing peoblem of polluuon

Whererver necded, envisonmental laws may be (urmulated or madilied as the case may be
for elfecuve implementanon of these recomniendations

2.16 Nolse Regulnlion snd Law tinforcement in lirban Arcas

Noise regulation includes statutes or guidclines relanng o sound transmission cstahlished
hy national. statc or provinc lal and municipal levels of government, Man wurks amd lives
under various types of nolsy cnvironment and today, mosi countrics of the world are

awarc of the ill-clTects of noisc on human health. To avert the hazoid assoclated with

nolse and also 10 cnjoy comlont and convenience. nuny couninics of the world hase
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camed out the exercise of finding out the most suitable umbient noise levels o which a
human being can be exposed with the lcast harm in that particular enviroament.
Conscquently, notionnl standards have been adopled by many countries laying dovwn
maximum permissible noise level for environment and occupational noise expasure (o
give relicl o the people working or living 1n those environments. These standards vary
from country o country and have laid 1n the form of reconimendations, guidelincs or

slalutoty rcquircinents as per the ecconomic conditions, advancement of technology and
burden on industry'.

Sonwe countrics have their specific legislution on noisc. For instance, in the United Stotes
of America. the Noisc Control Code, 1972, New York Noise Control Code, 1972 and
Chicago Noisc control Regulations, 1971, in Great Britain, the Control of Pollution Act.
1974, 1n Japan. Noisc conirol lavys of 1968, are the specific laws (0 contro] the growing
problem of noisc pollution (Agorwal, 2002). These standards arc compared below,

a. Enviroamecnial Quality Stundurds of Noisc in Unilcd Suntes of America

In the United states, absolute cnteria for noisc exposure to a communily do not cxisi,
instcad tbere are guidelines (USEPA. 1974). published by the US Environmental
Prolecuon Agency' 1in 1974 as foljow up of the Noise control Act of 1972, These

guidelines prohibit excessive noise 1n gencral iccms but do not furbid constiuction wr

operation of other facilities on the basis of the cifecis of anticipated noisc crmissiuns I

ncarby communitics, llowever, regulations restncting  ncw housings 1n cenain areas

1imposcd by the US Dcpartmem of Housing and Urban Dcvelopment do exisi. As per these
regulations, housing 15 not acceptablic in arcas where noise levels exceed 0d13 (A) tor onc
hour or more duning the day or 75dB (A) for 8 hours in o doy and 1t s nomaslly

utwcceptable (discretlonmy) i€ noise exceeds 65413 {A ) fus 8 hours in o day’ or (s subjevial
to loud refretitive nowse (Agorwal, 2002).
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Table 2.3: Equivalent Sound levels ldentificd as Requisite to ["ublic llcalth and

Welfare hy the US Environment [Protection Agency (US-E1PA)

Area Measure Indoor Ounloor

s/n dis (A) —,\W Hearing less  Activity  Hearing Louss

Influence Consideration Influcnce Consideration
1 Residentiol 125 | ST i s -
2 Hospital Leo(29)ee - 70 - 70
3 Yiducational Leg24) 45 70 55 70
4  Commercial/ltaflic Lyg(24) - 70 - 70
5 Industrial l.eq(24) . 70 . 70

Rccreational Arca
6 TFammlond/General — Leg(24) - - . 70
unpopulated land

Source: Pallution Munagement vob. § (Agunwal, 2002)

S Itis day-night average sound level

*e L(29) [t is @ 24 hous equivatem or averuge A-weighied sound Icvel
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h. WO Guidcline Values (or Conimunily Noisc in Specific Lnvironments

The role of WHO in the control of noisc pollution is also notcworthy (Kamboj, 1999).
I1 is 10 raisc the standard of health of the people which can adverscly b alTected by
noise. Although, WHO is not an authority to presciibe the limits of noise, W
rccommends sotnc permissible litnits of noisc which are just advisory as a rcfercnee
documcnt to ecvaluate the impact of communily noise (or its member-states. The WHO
guidclincs values in Table 2.4 arc organized according to specific cnvilonments, The
cffects of noisc on perfonnance asc panticulorly relevant o0 a school cavironment.
When multiple adverse hcalth effccts arc identificd for a given cnvironment. the
guidclinc values are sct at the level of tie lowest adverse heslth clfect (the critical
health cffect). The guideline values represent the sound pressure levels that aflect the
most exposed recaaver w the listed cnvironment. Similar guidelines were being
devcloped by the EPA, bul cnded with tcrmination of federal funding in 1982
(Shapiro, 1991). According to WHO. noisc acls as n distracting stirmulus which causes

interference with inony kind of tasks especially mental activities involving vigilance,
infonnation gathering, and analytico] processes

c. Environntental Quality Standards of Noise in the United Kingdom (UK)

The current Brtish standard in the Uniled Kingdom (or noisc insulation in buildings
BS8233:1999 (3) provides somc reccommended intemal ombicnt noise levels of
activity (sce tablc 2.5). In 2003 the Dcpartment (or Skills and Education published
Building Bullctin 93 *Acoustic design for schools® also cilled BB93 with Laeg 35108
for classroom nois¢. In tcrms of acouslics. it replaced DBuilding Bulletin 87

‘Environmental Design Cricrin for Schools also called BB8? with L,.¢ 4038 for
classroom noise.
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Table 2.4: Guideline values for communily neise in specilic environmenis

Specific Crlticel health efTeci(s) LAm Time =
Environment CIES]] base Mot
[bours) [1048)
Outdoor living area Serious annoyance, daytime and evening $S 16 =N
Modcrate annoyance, daytime ond cvening 50 16 -
Dwelling, indoors Speech intelligibility & moderate annoyance, 3$ 16
daylime & evening
Inside bedtooms Sleep disturbance, night-time JO ¥ 45
Outside bedrooms Slecp disturbance, window open 45 L il
(ovtdoor vulues)
School class room & pre  Speech mtelligibility, 35 During -
sctiools, indoors Disturbance of informotion catraciion, class
message communication
Pre-school Slecp disturbance 30 Sleeping- 43
Bedrooms, Indoor lime
School, playground Annovance (extemal source) 55 Durng
Ourdoor play
1{oshital, ward Slecp disinrbance, night-lirne 30 ] 40
Rooms, indoors Skec p disiurbarnice, daytlme and evenings 30 16 -
Hospilals, reaiment Inteeference with rest and recovery ”l
Rooms, indoors
Industrial, Hearlng Impairment 70 24 110
Commcreial
Shopping and wralic
Arcas, indoors end
Outdoors
Cercmorues, festivails 1 caring impaomcent (Palzons-<$ fimes/year) (1,0, 4 10
And cntertainment
tvents
Public addressca, Icanng impawrment 8s I 110
Indoots and ouldoors
Music and othet earing unpalrment (free-field valuc) BS ¥4 | 110
Sounds through
iteadphiones'eaiphoncs
Impulse  sounds from llearsng snpaumcni (adults) g 140 a2
loys, fircworks and
Firearms lHearing imparment (children) . 170 n2
Outdoors in parkland Disruption of tranquility "3

And conservniions arcd

Source: Guidelines for community noise (\W1{0, 2000).
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Key:

#1: As low us possible;

W2: Peak sound pressure (not Lamux, fust), measured 100 mm from the ear,

H3: Existing quict outcdoor areus should be preserve and the ratio of intruding noise o
naturdl buckgronnd sound showld be kept low;

#4: Under healphones adapted 10 free-ficld valins

L mas  Maximum root mean synare A-weighted sound pressure level
Law  Mininnm root mean square A-weighted sound pressure level

Lag  Covtinuous Equivalent Noise Level i1 dB(A)
Langr- Cottinuons Equivalent Notse Level tn JB(4) Oaf a time

Varying noise is a single figure noisc Jevel which over the pcriod of time under

consideration, contains the sapie ainount of A-weighted sound cnergy as the time varying
noise over the same penod of time,

3$
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Tablc 2.5: Anhicat Noisc Levels and Activity for the UK

Criterion

Fypical situation

Design range

Rcasonnblc industrial

working conditions

Rcasonable specch or

telephone communicution

easonable condition for
study and work requiring

conceniration

Rcasonable listening

conditions

IHcavy engincering

Light cngincering

Calcicnia

Corridor

Library, ollice

Mceting room

Classroom

Lecture theatre

Rcasonnble resting/slecping  Living rooms

conditions

Bcdrooms

Seurce: British Standard (13S) 8233, (1999),
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70-80
65-75

50-55
45-55

40-50

35-40
35-10
30-35

30-40
30-35



d. Environmental Quality Standards of Noise in Japan

Under the Japanese Nosse Regulation, the perfectural govemors have been empowered (o
designate residentiol arcas, schools of preserving living environnient through prevention
of noisc. while designation such afeas perfectural governors shall establish “1egulatory
standard” (ynaximuim permissible level of noise) for specificd hours in respective zones

within the standards set foith by the Director General of the Environmental Agency
(Kemboj, 1999),

Japancse Environmental Quality Standards for Noise in dilfercnt orcas and for various
sources of noisc, the mnintenance of which s desirable for preservation of the fiving

cenvironment and conduciive o the protection of human health are shown in Table 2.6,

c. Lnvironmental Quaulity Standurds of Naisc in India

‘Through the prornulgation of the comprehensive Air Act of 1986. nois¢ pellution has
become an offence in India (Agarwal, 2002). The varnous limits for the urban
environmentill ambient noise n Leq issuced in 1989 vide nolilicatlon fsom the Ministry of
Environment ond forests have been shown in Table 2.7. These standards have been

defined uking into account the intemational standords and local weatlier conditions as:d
customs ctc. Tablc2.7 reflects these stendards
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Table 2.6: Environmental Quality Standardy for Nvisc in Japasn

—

e —_— —_

Source: hip:/imvwavenv.po.)p (accessed 12* October. 2008)
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Catcgory Ared Affected Svund Lcwlfdll)
Day time Night time
(bam-.10pm) (10pm-G6a
AA Arcas, which require padticular quictness E
I'or instonce arcas where medical facilities 50 or less 10 or less
are concentrated
A Exclusively Genenal area 55 or less 45 or less
ressdentiol arca Arca facing roads 60 or less 35 or less
with two lancs or
mosc
I3 Arca which is used  Gencral arca 55 or less 45 or less
mainly for
istdence Arca focing roads 65 orless 60 or less
with two lanesor
more
C Commcrcial & Generv] aren 60 or less 50 or less
Industrinl arcas
Specinl casc Arca facing trunk road ¢heavy tioffic lanes) 70 or less 65 or less



Tablc 2.7: Ambicnt Noise Levels (Leqg) Applicnblcin India

—_— —_——— s —— —_

Arcs (’:tcgm)' of Arca Environmental Noise Standards l.eqg
Conde JB(A)
Day Time Night Time
3 - e . {6om-9pm) ~ {9pni-Gam)
A Industrial Arca 75 70
13 Commcrcial Area 65 55
C Residential Arco 55 45
» Silence Zone 50 40

Source: Agarwal, 2002
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f. Nolsc Stundards in Pukistan

In the past thirty years, noisc in all ascas especially urban arcas. has been increasingly
rapid- In developing countrics like Pakistan. the growth of their mega cities has been
unplonncd and haphazard resulting in many cnvironmental hazards including noise
pollution (tlardoy. ct al., 1992). There 18 no Iegislation to deal with noise emanating trom
ruilway engines, aircrafis, airport or industrial or construction activitics, Public complaints
on noisc pollution are ollen scceived n the federal and provincial cnvironmental

protection agencics. but in the absence of national standards for noisc, these agencies are
handicapped to 1ake any legal action.

The Pakistan Enviromnental Protection Agency (1’ak-EPA) excrcising its power under
clause (d) of scction G(1) of the 'akistan Environmenta] Protection Osdinance (PEI'O).
1983 with the approval of the Pakistan Environmcntal Protection Council (PEPC)
cstablishcd National :nvironmcniol Quality Standards (NEQS), inter alia. for motor
vehicle exhaust and noise. Pakiston NEQS for motor velucle noisc allows the maximum
permissible noisc entission limit of 85 dB(A) lor new vehicles at a distance of 7.5 melers

from the source without specifying the type of motor vehicle and mcasuring techmque
(Sheikh, et al., 1997),
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‘ahle 2.8: Nationa! Environmental Uuslity Standnrds for Motor \ chicle §-ahanst
snd Noise in Pﬁ#ttafn

S.No arameter Standartls (masimum 'J;l-n-m'no;:u:d
permbssible limit)
1T Smoke T i0eordonthe lobe c.wm_h th
Ringeclmann scale Ringelrmann Chan o
Junng irngine distance of &6 meters o0
acceleration mode owee
2 Carbon monoxide Emission Stanudardy Uexder wdling
erabtions Non
New Lised disgeruin e 1o niared
Vehicles  Vehicles  daesuan through s
) L34 6% analy 209
A Noisc Soun) metgy a1 7.5

mcters {1om e souwer

Source: National Environmental Quality Standards (NEUS) (SRO T4 1 y93), 1993
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CHAPTER THRETE

MATEIIALS AND METHODS

3. Study Arca

The study was camed out in Ibadan North and 1badon South west L.G.As, Oyo stale
Ibadan. tic capital of Oyo slate is the lorgest city in West Afnica. It is tocated in south-
westermn Nigerin, 78km inland from Lagos and is o prominent transit point between the
coastal region and the arcas to the north. It lics between lotitude 7 ? and 9°30° east of
prime meridion. lbadan covers n land arco of 12 kilometers radius. It has an altitude
geneeally ronging ftom 152 to 21 3m with 1solated ndges and pcaks rising to 274in (FEPA,
1998). Irs population is cstimalced to be about 3.8million acconding to the National
Population Commission’s (NIPC) 2006 census estimates. It 1s reputed to be the largest
indigcnous city in Alticu. south of the Sehara. The principal inhabitants of the cily ate the

Yorubas, !badan has over 300 schools made up of both public and privole nuescry,
primary and secondory schools.
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Fig 3.1: Map of Nigeria showling the iocation of Oyo state.
Soerce: FEPA, 1998,
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Fig 3.2: Map of Ibadan mcwropolis

Source: Ministry of Lands, Oyo state,
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a. Bricf Description of {badan Nortb l.oca) Covernment

The Hsadan North §.ocal Gevernnient was founded by the Ferderal Military' Goverrunent of
Nigena on 27" Scptember 1991, This Local Government was caned out of the defunct
Ibadisn Muntcipal Government slong with others,

The componcnts of the Local (iovermmmen! cover areas between 1Yeere roundabout through

Oke-Are 1o Mokola. Oke Junu and ljokodo. The other components aze areas from Becre

roundibout to Gate, [di-Ape 1o Bashorun and up o Lagos/lbadan expressway, Secrctanal,
Bodyja. University of Ibadan and Agbowo Areas, The fleadguarters of the local

Government Is Boxliju. The lecal govermment headquarices is iempomanly scsonupodated
ot Quarter 87 at Govemmient Reserved Arca at Agodi where the Secrctanat is locaied

Ibadan North L.G A 18 bound by other L.G.As including Akinyele, Ido, 1baden South
West, lbadan South East and Lagelu 1.G.As

The lbadan North L.CGi.A has a population of 308,119 people. Compaising population was
aboul 152,608 mnles ond 155,51 femnles (2006 population census)

The Ibadan North Local Government comprises of 12 wards. They include

] Beere, Keninke. Agbadagbudu. Oke Are. WMo Oye

I

Odc Oole. Inalende. Onivannin and Oke Oloro

3 Adcoyo, Yemelu. oke Aremo arxi Isale Alfa

ltuuba, Idi omo. QOje Igosun, Kube, Oke apon. Abenla, Aliwo/Total
Garden and NTA Arca

S Bashorun, Oluwo, Ashi, Akingbola, Ikolaba and Gate
6 Sabo Area
7 Oke ltunu, Cocacola and Oresnejr Ateas
3 Sango. ljokodo
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9 Maokola, Ago Tapa and Premee fictel Arom

10 Bodija, Secretariat, Awolowo, Obasa, Sanus
Vi Samonda, Polytechnic, University of Thadan
| P

Agbowo, llodija Market. Oyu lein, Barika, o Patako LagosThadan
Linpross Rewl

This Local CGovenunent Consists of Mulli-cthnic nationalitics pradamipant]ly dominased by
the Yotuhas. (thers inclinde the Ighos, Edos the Lirhoba, lagkins, ljaws, ftsuses. ) ulants
aml Forcigners wha are from Funope, Amenca, Asta and otber parts of the workd

Majority of the population ol Ihadan North Local Gosernmenl arc in ihe privale sector
They arc nwinly raders and Antisans. A good number of their workers are civil servants

who live predominauly around fiodija Estaie, Agbowo, Samga. Mokola. the Unidverusy of
(bmulan and the Polytechnic Ixulan

b. fbeicl Descriplion of lhindun South \Nest Local (covernment

Ibadan South West Local Qoverminent has n land mass of shout 244 55km square. This
featuse makes 1L one of the dorgest Local Govermment iIn Oyo State. The Local
Govawmnent is localed near (iovermment Reservation Atea (GRA). Ivaganku with its
miminisuntive headquosters at Oluyole Estate within the oflice complex ot the former
Ibadan Mctropolitan Planning Authonty along Bashorun M. K.O Abiola Way (Former
Ring Roaul), Ibodan.

lbadan South West Local Govermment is approximately 150km from l.agas by the most
direct fouie ond 659kin froin Abuja. Federol Capital Termioty (FCT). [t 15 bound by

Ibadan Nosth West and Iddo Local Govemment 11 the West and by Ibadan Nosth Wt

and South [iasi Local Government in the Fast.

Ibastan South West Local Govemmenent has o population ligure of 283 098 with an estimate

ol 139.622 males and 1.13.9476 lemales according 0 the (inal result of 2006 census
rclcascd by the Notional 'opulotion Commigsion (NPC).
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There are 82 primary and 26 sccondary schools in the LGA. The press centre of the
Nigeria Unton of Journalists (NUJ). Oyo Statc Council at lvaganku alsa falls within the

1.GA. And wathin the Premises of the Press Centre is the Nigeria [nstitute of Joumnalism
(1)), 1badan Centre.

3.2 Study Design

The study design 1s v comparative cross-scclional survey which comprises noisc level
mcasuremcents, Questionnaite administration and cxposure assessment (Purc-tonc

audiomctiy) wnonyg studcnts attiending sclected schools within noisy cavironments and
screnc cnvironments (as refcrence group)

The schools located in noisy arcas constifuled the focus of this study. Schools were
sclected purposively bascd on their proximity' to activily arcas like; market, main road and
industrial arca. On the other hand. a school located in a perccived comparsatively low noise
zonc served as (e conirol, The school was selected bascd on its location in a sitc away

from noisy markcts, busy muin roads, industrics as well as all other forms of high
cavironmental noisc,

33 Sampling Area

The sampling arcas include Bodija narket (Markel arca), Qucen Elizabeth rond Towl
Garden (main road/traffic arca), which are both wiatlun ibadan North. and the Ibaden small
scale industrial layout, formier NTC rood, Oke-Bola (Industrial area) in Ibadan South

West. Schools selected include Methodist Grmmmar School (MGS) Bodija. Anglican

Grainmar School (AGS) Qucen Elizabeth road Total Garden, ond Okce-Bolo

Comprehensive 11igh School (OBCHS) Oke-bola. Each, represcnting schools locatcdl
close to the market, main rood and industnial areas respectively. Abadina college (AC)

located within the universily of lbadan also 1n lbadan North was used as the refernence
population.
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10 Charsctcrisiles of the Sampling Ares

Hodija market 13 lochted by the Secrctanal - University of Ibadan ruad The guarket 14
known fo¢ ils characietiang rowdingss, and irnaiI0g Dot hat ¢onstanly pollsces e iy

as & result of lowd chaitienngl by bath the buyers and selics plike, pengraion end gnading
machines. The muket is the major market in Ihalan also comprisine of & car park very
close by where condudiom cngage in frequent shinding of their JOUNMIoNE Lo st
passcnpgers. Added e this 15 @ busy road adjacent the school gate that esncrtes hugh notse
level ias a result of sutomobites and the occasional locomotive engines of Unans

Qucen Elizabeth ruad, Votal CGiarden is a Major road adiacem the schuol 2ete coan ting

WO very busy arcas kivnwnt as “loml gasden” and "Mokols®. It ta characteriesd by o heuvy

highwe) tralllc dimsity, The noisc gencruled ¢omes oM hown houdifig the owerme

cxhaust, sircns. mutor hikes wwl faully equipment ke defective mulficrs

Ibadan small scule Industrinl layout, farmer N1C rond. Obhe-llota (2 o ssnall acaic
indusinal layoutl as the wane nnplies, provided by e povermanenl of tyo e W belp
peovide indigenous poople wl the stale @l [oegignens, job «pportunilics emd & owad of
revenue generation. The indusinnal atca s known 0 hartamwr orver ten (10) cuemily
funcrioning ssmull scale induwinei runging from saw milling and Aevanoe producion, pae
wiler, printing press, cantied juice among others, Shese aciivities generate loud notse (rom

their machings and gencritors 1hat Power their pasduction yeocexes benee, affecting the
fearning environaients 8l schoals (ncaled clase ty

All the schools mudied were less than 1meters away from the foise angues

Unixershiy of Ibadan (1'7) is an scadenire community with minimal activity comparad tg
other three [pcations, 11 48 an instilution concemed about lcaming and rescarch L1 s

screne areo with companatisely reduced activity which served as the cuntrod srea | hough

11 has Testuses like church, Musque. car park, restidential quaston. canteon. mainicnan ¢
unit and llotel insicde the untversity communily, the residences. campus and schools within
are located sonw distance awey (>30mecers) from these activily arcas.
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K} Data Collection

3.4.1 Study Population

The study population consisted of students, 15 years of sgc and above who were found to
be willing to participate and atiending the secondary schools ol interest for ot least 3ycars

as at the ume of the study. They must have given their informed consenl to participate.

The control group comprised students atiending schools i serene environment.

J.4.2  Criterin for School Sclection

The schools located ot the various envitoumental noisy siles considescd for the study were
sclccled based on the following criteriss;

1. The school must be n mixcd school (heterogencous),

1. The school must be o goverminent day secondary schoo!

k)
-},

The school must be locoted within the LG As sclected for the study.
[he school must be locatcd not miore than 100m away flom a passible nuoisy
sciting/arca like o large/major markct. a busy maoin road and an industrial silc

A teference populntion in a screnc civironment, away' from all possible forms ol high
cnvironmental noise wus used for comparison purposes,

3,43 Eligibility Criteria for Stwudy "articip:aits

The following were major crilcria for sclection of study participants:

], The participants should be within 15-20 years {(both males and females anre
involved).

p 3 The participants should be resident in low noise lescl arcas (achicved thrnough
presct questionnaire).

3. Must aitend any of the sclected schools within the study orea.

K} Musl be a student in the school for ot 1cast 3 years.

5. Must be in the scnior secondary’ class.
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Participatits with previous histary of trsumatic Nearing loss (runging in the oar)
before cnsuliment inio the s:hool woukd be exelabed

Panicipants inust nat be on olatonic drups like streptomycin, gentamicin ¢

9 Parcipants must be willing o Like past 10 e stiady.

344 Sample Sive

e minimum simple aize fos 1he stdy wins calculated so0 thal the obusune) revadt of the
study was within 95% conflidence inicrval. A study conducted 1n a entibe mamata tusing
plant in Addis Ababa. Eihiopia showed thal the prevalence of None Induced |lzanae | oss
(NIU1L,) among warkers, who were capused to noise, was 34 3% Also. anothey waaf)
conducted in the gencral populmiaon showed a prevalence of beanng loss of 14 3% (Aycile
and Yemare, 1994)
The minintm sample size {or the stindy was odtained uaine i fiemuls below. aconling
to Bamgboye. (200$);
n=(Zpeat 2 (M0-1") ¢ Py (119 )

(P =Y

Where.
n*= the desired somple s1ze

Z).¢ n*™ standard nonnal deviale ol $%% level of sagruficace = 1.96

2 = siandard nenmal deviate commesfoiding 10 $5% power = (.63

1Y = proportion with hearing impatirment within the group in ooty arca™34. 3%
P’y = proportion with heating impatment within the groups 1n quict area = 14 3%
n= (1.96+1 64)°(0,343(1-0.343) + 0.143(1.0.143))

T (0.343.0,)4)) >

12.96 x10.)47902)

0.04
4.50881

004 “ 113
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Adjusting for anticipated 25% non response rate.
Ilallﬂ
§ =150.7

Rounding up (0 the ncasest ens, the sample aive was made up 1o 150 ia sach Eowp (study

and reference) fur beller procision in the study, Therelure, the S0l pumbey of PanacPadts
(n) was 100.

S Sampling I’rocedure

Ihe sampling proceilure wis aclivity driven (paporise sampling). (badan NonAd v
sclecled purpusively since it harbours the bijggest martct in Ibadan (Bohijs masket) and
has sclhools locatled clase to it. Similarly, major man roeds exist in lbaday North Jihe the
Queen lilizabeth raad which 1s known for 11y constant heavy tellic dentity amd also
harbors schoals in close proximily. ltence, two-thinds of the noisy wetitngs requared foe L

study were addsossed. (badan South West was also chumen because of 1ty hijgh imhntnal
activity.

Using a clusicr samdling technique, @ main road and Py masket were selectad Trom
Ibadan North (Queen {ilizaiseih mad. oll (otal Ganken ard Bnbjs mashcl respecuvely)
and an industriol orva selected form (badan South West (Ibmtin spull scale Usdistnal
layout, (onner N1TC, Oke-bola [hadan,). Schools iocatad close to Uwse polsy arems worc
identified andd studled (based on the inclusion cnitenw (or schools). One school per clusier
was Puiposively seleclted within the dilferent high activaty (noise levels) areas in Jbadan
which includes MNeihodist Gramnmar School (MGS) Bodija (Market arca), Anglican
Grammar School (AGS) Queen filizaheth road Tow! Ganlen (Trallic arca). and Oke-Boly

Comprehensive | ligh School (OBCIIS) Oke-bola (Industrial arca). Abadina College (AC)

located within the Liniversity of Ibadan was sclecied as the reference school

Using a sysicmalic mndom sampling technique. the 300 responrdents involveg wene
propoctionsicly allocaied amung the senior secondary (SS) 1l classes of the studied
schoals  The populations ameng the schools in the experimental group were relatively

similar thus the same allocotion of 1ifly (50) respondenly was sclected per sehool The
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reference group was allocated 150 respondents which were also proportiomstely selected
unng a sampling f1action acconding lo the pupulstion in the arme of the sclexted ciins (S8

I): The participants from each schooi consented and met the cligibilt) NMTa stased
sbove,

For the exporure asscssiivent, (audiometng test) 20% of the pasticipants in each study
Broup were randomily sclected and subjected 10 audiomeinc kst

J6  Stuly Methnds

The study micthods were grotped info laur main meothods namely . servey (Quedtsonmairg
administration, IFocused Group Discussion (FGDA and obsenatonal chexd limid Mekd
sampling (Nolsc Icvels ond OIS mesigements), svposure assevimenr (PAae-koe
audiometry ), and statistical methods (Data management and analy sis)

A.6.1 Survey Meihnd

A 70-tern, senyi-structhured self administmos yucstionaaire wiss Jeveloped and used for
dola ¢ollevtion. 1he questonnaire wis divide 1040 8 sechars aamciy. Section A six0o-
demogephic infonmnntion; Section 13: sthonl inlormation: Section C: Knowkedge abuut
Mige; Section D; attitude townnds mby leaming cnviromwnts; Sccuon E: parceptions
sboul noisy leaming cavitvninent; Section F. expeticntes pid coping mechanisms related
o noitsc pollution; Sectionn G residentia] envirvnment, and Section E: health conditions
Signed informed cunsent was received (rom eoch rspondent having read through and
understood the putpose for the study. Pasticipation was voluntanly and the information
Movided was Kept stnictly confidentinl, Pre-lest was camed oul lo asgerain the

elfectiveness of the yuestionnaire. Other suncy Instruments used include an obsecnvational
check list and an in-depth interview for the school pnncipals.
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reference gioup was allocated 150 respondcents which were afso propottionately selected
using a sampling fraction according to the populaton in the arms of the selected class (SS

11)- ‘The parucipants from each school consented and met the cligibility eriteria stated
nbove-

For the exposurc assessmient, (audiomctric test) 20% of the participants in cach study

group \were randomly sclected and subjected o audiometric test.

3.6 Study Mecthads

The study mecthods were grouped in1o four main methods namely. survey (Questionnaire
administration, I‘ocuscd Group iscussion (FGD), and obscrvational check list), ficld
sanipling (Noisc levels and GIS mcasurements), cxposure assesanicnt (Pure-tone

audiometry), and stutisticul mcthuds (Data management and analysis).

3.6.1 Survey Mcthod

A 70-itcm, semi-stiuctured sclf adminisimtion guestionnaire was developed and used for
data collection. The questionniire was divided into 8 secuons namcly, Section A: socio-
deinographic information; Section B: school information: Section C: knowledge about
noisc: Section D: autitude townrds noisy lcamtng environments: Section E: perceptions
aboul noisy lcaming cnvirouncnt; Scction ['; experiences and coping mechanisms related
to noisc pollution: Section G: residential environment; and Section tl: health conditions.
Signed inforimed consent was received from ¢ach respondent having read through and
understood the putpose for the study. Participation was voluniarily and the information
provided was kept stricily conlidcotinl. Pre.test was cairicd out to asccrtain the
clfectivencss of thc questionnaire. Other survey instruments uscd include an observationn!

check list and an in-depth intervicw for the school pnincipals.
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3.6.2 Environmental Ficld Sampling Mcthod

a@. Ambicnt Nolse Level Mcasurement: The cquipment used in measuring noise in

the sclecicd schools of intesest was the Quest type 2 sound level meter (SLM) model 2700.
A Global posilioning systcm (GPS) cquipment was used to dctcrmtine the coordinates of
cvery sile where recadings were taken.

The desired response of the SLM was sct at "slow”. When mceasurcments were made. the
microphonc was located in such a way as not 10 be in the acoustic shadow of any obstacle in
appreciable ficld of reflecicd waves. Noise levels were measwed in the classtooms close o
the head region of the students (while they maintained sining and standing postures), the
corridors, play ground ond gate orca ncar the noisc source (about | Om from the school), For

cach of the seiccted schools, four mecasurecments were taken for a period of 20-30 secondx
cach (Pcicrson, 1981).

b. Frequency of mcusurcmcent: The frequency of the ambient noise level was

determined at three diffcrent periods of the day: 8-9am, 10-11wm and J2aoon-tpm. The

purposc of the periodic determinations was to identify peak periods for noisc levels in the
diflcrent lenming environments.

These measurcments were done in a month (Lwenty times) within the school ¢ays of the

week, A preparcd dato collcction form was developed and used to record all information
from the ficldwork.
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3.6.2 Environment:l Ficld Samipling Method

B, Ambient Noise Level Mcasurement: The cquipment used in micasuring noisc n

the sclected schools of intcrest was the Quest type 2 sound level meter (SLM) modct 2700.
A Global positiontng system (GPS) equipment was uscd (o detenmine the coordinates of

cvery $ite where readings were taken.

The desired response of the SLM was sct at "slow”. When measurements were nade. the
microphonc was located in such a way as not to be in the acoustic shadow of any obstaclc in
appreciable lield of reflected waves. Noise levels were measutcd in the classrooms close 0
thc head region of the studcnts (svvhile they maintained sitting and standing postusces), the
comdors, play’ ground and gatc area near the noisc source (about 10m from the school). lFor

each of the sclected schools, four measurements were token for a penod of 20-30 scconds
each (Peterson. 1981).

b, Frcquency of measurement: The frequency of the ambicnt noise level was

determined a1 three different periods of the day: 8-9am, 10-11am and |2noon-1pm. The
purpose o f the periodic determinations was to identify’ peak penods for noisc levels in the

different leaming environments.

These measusements were done in 8 month (twenty umes) within the school days of the
week A prepared dats collection forma was developed and used to record all information
from tbe field work.
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Plate 33: Kamplex Audiomacr
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3.6.3 Exposurc Asscssinent (Audianictric Test)

Audiometnc test was camied out on a subsct of the participants (20%) from the selected

schools located at different noisc exposure sources. The criteria for sclection were based

on students that showed interest (voluntcers). Blood. urine and any tissue sanple were not
collected in this study.

The audiomeinic test was performed by the clinical staff of the Ear. Nose and Throat
(ENT) Dcpartment ot the Umiversity College Hospital (UCH) Ibadan. 1he equipment used
was the high quality Kamplex compuler audiomcter B23, (Modcl 27) (scc fig7). Frequency
Spectrum  Calibration in decibel was done to fulfill the Intemational Organisation for
Siandardization cyitena (1SO 8253.1) for audiomelric lesting cavironments (1SO 1989)

Pyior to the commencement of the test. subjects undenvent Otopharyngeal examination
(audioscopic examinauon) (o be screened for any form of Otopathy for exclusion (rom the
study.

A purc-lone audiomcuy (air conduction and bone conduction) for both ecars were
conducted on all selected parucipants and at different sound ficquencies in asecnding
order as follows: 1. 2. 3. 4. 6 and 8 kliz and then in descending order 1o O 5KI.
following the 10S11 (1999) requircmenis

The audiologist was blinded 10 1he participant’s subject group to avoid bias. The results
were used (o relate (o the environmental noise in terms of correlation o determine il there
was any sigruficant diffarence between the noise level recorded from the schools and the
noisc impacl oblained from e audiometnic results. The students were provided lunch and

were transported to and from their schiols at the end of the exposure asscasment.

3.6 In-Depth Interview

In.depeh ingerview was casmied out with prncifa|s of the four sjudied schnols. An avepape
of 10 minutes was used fos cach interview Belore the cominencement of each session,
participants were Biven full discloswx of the n3turc of the study and confidentislity of
information 10 be provided was cnsured, Pomission 10 us¢ a tape revorder was obtained
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3.6.5 Obscrvational Check List

Observational check list was used 1o authenticatc the responsc given by the respondents.

External fealures of the school premises, internal features of the
school building. noise control facilitics and distance of the noisc sources from the schools.

Indicators obscrved were:

3.6.6  Datu Management und Analysis

Duta Collection Process: All results from the field were compiled and properly recorded
in a prepared form. This was donc on a daily basis to forestall the occurrence of missing

data. In addition, all audiometric data and environmental noisc level data were recorded in
scparale data collection forms.

Four Rescarch Assistants were cmployed and troined as ficld workers in  the

administration of questionnaire and noisc level measurement. At the end of each working

day, the data collected were checked for completeness and stored.

Datn Analysis: All data coliccted were analysed, using SI'SS software (version 15)
Descriptive statistics were summanz2od using proportions, mcans, standard deviations. has

graphs, and frequency tables as well us Chi-sqtiare (X). ANOVA and t-1cst, all at 5% level
of significancc.

3.6.7 YPreliminary Survey and Sundavdizatien of Instrument

Before embarking on this rescarch work a preliminary susvey was done (o obtain somic
preliminary. information and for informed consent (only site visitations were done. No
measurements were carricd out). Instuments uscd for the study, consisting of the semi-
structuree] questionnaircs, in-depth intervicw, and obscrvational check list were pre-tesied
in another public sccondafy school. diffcrent from the ones used for the study but with
similar characteristics. The purposc of this was to take the students reat Icarming situotion
into account, so as to sutngthen the data collection process and make the methodology

more robust.
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3.6.8 [ thical Conslderations

Approval of the study was obiained [rom the Boards of management of the selecied

schools- Signed nformed consent forms writien in English iom each participating student
were also obtained. Approval was on the condition that:

1. The tescarch will i no way inflict harm on the panticipants (non-maleficicnce)
and cvery participant will be treated cqually as much as possible.

2. Absolute confidentiality would be fully assured. That is. all information given
by the participants would not be disclosed,

. All panticipants would be duly informed of all the processes unvolved 1n the
rescarch before commencement (for this study. the audiometnie test and
questionnairc administrations only).

At any paint in time any panicipant who wished o withdrmaw was free 10 do so

5.

Adcquale informed consent would be sought for from the siudents and 1he
school authonty.

‘The rescarch protocol was submitied (o the Ul

UCHH joint Ethical Review Board for
considcration.
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CHAPTER FOUR
RESULTS

0.1 Gencral Description of the School Environments

All 1he studied schools in the cxperimental group were located close o peculiar sources of
noisc which the students were exposed to in degrees relative to the diflerent activities and
the individual proximities of thc noise sources to the schools. The control arca (AC-
University of Ibadan) provided a serenc environment being a place of reduced activity:
because of ils acadentic charactenistic. Although there were features like church, Mosque,
car park. residential quarters, cantech, mainicnance unit and |lotel inside the universit)

community, these featurcs were located fur away front the school area. The gencral

information obtained from the sclectied schoals indicales that all the schools were mixed

(males and females). AGS recorded the highest swudent population (Table 4.1). ‘The lcast

average window size was recorded at AC. The smallest average playground size was

tecorded at OBCHS (Table 4.2). Froni the GI’S readings the school with the highest

clevation is MGS (Tabie 4.3).

Results from obscrvation checklist revealed that the buildings of most of the schools
studied were old and dilapidated as ai the time of study, Walls and floor cracks were
visible. Most classes lacked ceilings thus incrcasing the student’'s cxposure o heuat,
radiation, noise and their associated impacts. Furthenmore the classroonms swere hasically
overcrowded ($0-60students per class) witb only onc cntiance in most classes The

classrooms werc usually rowdy, noisy and unconducive for leaning:
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Tablc 4.1: General Information about the Schools Studied

Number of

studcents

Number of

class

ofarms

notsc

Namc of scheol AC OBCHIN MGS R
Ycar cstahlished 1977 1979 1978 1977
1318 1187 1265 1333
66 45 50 04
teaching stal¥
Number of non 32 20 25 28
teaching staff
Total populntion 1416 1252 1340 1425
Average number 50 50 5SS 60
of studcents per
School citepory Mixed Mixed Mixed Mixed
Ty pe of school Govermment Government  Government Government
Average number (0 3 5 5
Major source of Nil Industry Macket Main road
t
School location University NIE - Romds By Total Gorden
of Ibadan Oke Dola Sccretariatl road
6!
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1 able 4.2: Arca and Dimensioas of the Schools under Study

Window/ineters
School )
AC 131x1.22
(*5)
OnciIts 2.74x1.26
(*3)
MGS 2.4x1.16
(*6)
AGS 2.2x1.14
(*6)

Key: * = Number per class

Door (m)

2.2x0.77

(*1)

2.0x0.82

(*1

2.1x0.99

(*1)
2.0x0.8
(*2)
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Class (im)

9.17x8.00

1I91x11.71

7.0x6.93

10.2x15.57
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PPlayground

(m)

157.3x53.3

46 9x33.42

75.0x40.6

50 0x43.2

Distance [
Culc (0 N

sourcc {m)

FReTE

10.53

10.20

11.7



42  Sampling Lacations

On-sitc ambi¢nt noise level measurements were cartied out in four 4 Salnpling

pointsflocations per school under the study. They include Classroom (point 1), Corridor
(point 2), Playground (point 3) and Gate side (point 4) respectively. The Global
Positioning System (GI’S) facility was used 10 determine all the actual positions wheee the

readings were taken (Table 4.3) which was used to develop the noise risk assessment map
for all the schools under the swdy (Fig 4.7).

4.3 Noise Level Measurenients

Noise level mcasurements were carricd out in the 4 sampling points (Classroom, Corridor,
[’layground and Gaic area) in cach school within five school days for o pcriod of one
month. The calibrated noise level meter was used to incasure noise levels in all the 4
diflcrent locations in cach school. Mcasutements were carricd out within three (3) penods
of school hours (8-9 om, 10-11 am, and 12-) pm). The reason for the penodic
measurcments was 10 deiermine the peak noise level periods in the schools. The ume
frame 8 am-9 am rcpresents the pesiod within wlich they have their mosmog clesscs. 10
am-11 am represents their break litne and 12 noon-1 pm repeesents the period within
which they are just about 1o close fron school. The measurements were carmed ow m the

cxposure and control groups respectively. The total noise level measurement recorded per

school was 240 while G0 recordings were recorded per focation
431 Ambicat Neise levels at OBCHS

The mean noise lcvels obtained at the various times (8 am-9 am, 10 om-11 am and I2
noon-1 pm) ocross the 4 swnpling poinis in OHCIS showed significant diflerences
(p=0.000). All the noise levels measured within the 3 periods from the §int 1o the founh
sanipling poims 1N OBCIHS had a mean noise level >70.8 dBA that exceeded the World
tlcalth Organisations (WHO) allowable thfeshold limit of 35 JBA for schoo!
environments. The control (AC) simnilarly tecotded a mean noise level of 63 .8 dBA fiom
the 4 poiots Whycb also exceeded the \WHO allowable hmits (Figure 4.1 displays the naise

levels obtained at the different periods and locations).
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Table 4.3: GIS Sputial Mapping Data

School l.ocation l.ongitude Lutitude Altitude
AC
(Control) Corridor N07.4551 1 E00390164°  211lm
Plavgrouml NO0?7.45507° £003.9018]° 204m
Gute NO07.45423° E003.90158° 206m
oBcCilS Corridor N07.37717° E0033 87759 210m
I*layproun: N07.37721° E003.87737° 203m
Gate N07.37787° E00) 87720° 208m
MGS Corridor N0? 42929° E003.91303° 239m
layground N07.42912° £003.91293° 238in
Gate NO07.42918° £003.91263° 248m
AGS Corrider N0?7.39879° E00390782° 227m
IMaypround NO0?7.39872° E0003.90800¢ 220m
Gate N07.39837° E£003 .90823° 218m

b4

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



QObtoined results from the muluple comparison of mean noisc Icvels measured betvveen the
cXposure po;nls and the control points at 12 noon-1 pm penods showed that points | 1o 4
dilTer s;gni(icnnlly from the control duc 1o the [tct that at these points. interfering noise
from induslr;nl activitics from the industry (usually ot top gear within this penod)
considerably oflects the ambicnt noise quality of the school environment. Other pertods
were not significantly different [tom the control owing to the fact that production
processes and gencrator usc are minimal ol these periods. Statistically signilicant

diffcrences were obsenved in the mean noise level between exposure poines and the control

points (p=0.000).

The period between 10ani-1 Tam showed that the average noise lcvel across the exposurc

points were ot the maximum and above 70 dBA at all the four points measund (1able

4.4). This could be as o result of the additional loud noise contributed by the students as a

result of their chattenng during their brcab periods. The mecan noise range was 65 4-78 4
dBA across oll the cxposure points.

4.3.2 Ambicnt Noise tevels at AG

The avcrage noise levels measurced at tic three different penods across the four sampling
points 1a this school compared 10 the control ditTered signiticantly {(p<0.05). 1he overall
mean noisc level across all the 4 cxposure points was 73.8 dBA. The overall mecan noisc
level obtained from AGS and the coatrol (63.8 dBA) all excceded the WHO allowghle
threshold limits for school cnvironmeni. The peak nois2 Icvel for the school was measured
between 10asn-1 jam svhich is ewing 10 the fact thit the school is Jocated by a very busy
highway where the interference of vehicular movements aflects the noisc levels in the
school cnvironinent considerably, This is enhanced by subscquent hoid ups resulting in
loud hom hooting making 1he school cnvironment very noisy. This funher leads to the

rassed voices of the students in atlempt to overshadow the tafYic nose to be heand during
their play, and physical cxcerciscs at bresk tinie

The Gate arca within the penod of 10am-llam showed the highest noise level ol 30.6
dBA. This could be aitributed to the fact thay aparnt from the wraftic interference, hawkers

that sell snacks to the students are stitioned by the gate arca thus attrnet a crowd of
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students that come 10 patronize them during break time. The range in noise levels for the
exposure po;nls was between 70 dBA 10 75.3dBA for 8am-9am period. 73.6 JBA 10 801
dBA for 10 am-11 am period and 70.6 dBA 10 74.4 dBA for 12noon-i pm period (Figure
4:2)' 'The overall mean range was 70-80. 1 dBA (Table 4.4).

Compar'mg individual exposure points with the control at 8 am-9 am and {2 noon-| pm

periods, a signilicant difference was shown in all the points (p<0.05).

+.3.3  Amnbicnt Noise levels ut MGS

Results obtuied {rom the sampling points of MGS Bodijn showed a mean noise of 74
di3A, 80.4 dBA and 73.6 dBA for the periods of 8 am-9 am. 10 amn-11 an and 12 noon-|
pm respectively, The control area had 60 dBA, 70.8 dBA and 62 JdBA for the same
periods respectively (Figure 4.3), A statistical significant diffcrence was obsenved in the
mean noise lcevels at the three different periods when comparced with the mean noise levels
recorded for the control arca (p<0.05). The meun noise kevels in this school also exceeded

the environmental school exposure linit indicating possibhe health hazands wath an overnll
mcon of 76 dBA . The overnll mcan range was 70.2-82.1 dBA (Tabh: -j.4)

The highest noisc level measurcment was recorded in NMGS from all the schools incasured
This could be owing to the fact that the school is loented in close proximity to a dual noise
source including a very busy and rowdy market as well as a bus) road that cuts across the
markct by the school. Fig 4.5 displays the overall mcan noise levels per location for the
studicd schools measused at the students sitting and standing positions compared 10 WHO
guideline limits whilc I'ig 4.6 show's the overall incan noisc Icels of all tho locations and
periods per studied school. The control school was found to have clevated noisc levels
during their break time with peak noisc level recorded 21 the play ground (71.3 dBA)
which could be os a result of their loud conversations during games and play at 1his times
(Figd.-h.
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TR

Various Locnlions(Mcan*SD)

i ti
Table 4.4: Envirommental Noisc Levels (dBA) according to titc

NMesr
Class Gate arca .
Corridor Playground T 12-1pm ol
Tan et 10-00am &Y%am 10.11am 12-0hm 8-%m - B - 8_
. = ' ; 9+1.1 70.1x1.5 3} 2 .
= S = "_’m J:‘I 693422 61.1%1 6 s85x1 0  71.3x24 s08+].0 58
v 64 822, 2
AC 1216 694232 i 3
4211 78 422.7 81,
08 714827 65 6223 71328 68 32l 660:19 732423 758£2.7 654
(9):'@1N 682418 T+ ; g N ]
- 63£2 80.5x1.6 621, .
148 759223  T4.0:2.4 80239 735424 102424 821242 73.3240 7 3
» SR | ] 17.6:28 70.681.4 75 Ix32 80.142.3 744439 76.0
TI 8412 T.&1.6 .62 . J32
: 11224 T700x1.6 TIbe). 7
AGS 72 2:04 764xb1 7L

hey: -
SD= Standard Deviation
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B Mean coee kevel betooen $em-9am
B Mcan oome kv ixivecn 10am-1tan
11 Mean ooise levdl between | 2n000-1pm

Caswoom ~ Comby  Plypond  Gateara
Schosl 1ampiing polals

Fig 4.1: Amblent Noise Lcvels accoss the Sampling Polats in OBCUS

Key: OBCHIS= Ohe Bola Comprehensive tiigh School (Industrial area)
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Key: AGS= Angiicarn Grammar Schood (Traffic arey)
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Fig 43: Ambicat Noise Levels across the Sampliog Poiots in MGS

Key: MGS = Methodist Grammar School (Market area)
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Flg $.4: Ajpbical Noise Levels across (he Sampling Poiats In AC (Contro})

Key: AC = Abadina College {Academic area)-Control
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Fig 4.6: Oversll mesn Noise Levels of difTerent Schools
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434 Noise Assessment Risk Map

The mean noise levels recorded (rom (he exposutc group and the control alike were all
found 10 exceed the \WHO guide line limits of 35 dBA for school lcaming envirenment.
Bascd on the results oblaincd. the Risk map developed shows the actual ground positions
of the schools on the map, indicaling the schools at low risk (36-65dB3A) and high nsk
{66-95dBA) in relation to their mean noise levels measurcd. All the schools 11 the exposed
group had noise levels that were classified as under the high risk group. MGS recorded the

highest mean noisc level of 76 dBA (High risk) while the control (AC). had n mecan noise
level of 63.8 dBBA (Low risk) (Fig 4.6).

4.4 Traffie Densily Mceasuremient at Anglicun Grammar School (AGS)

The traltic density at Queen Elizabell'’s Road. being the main souwrce of cnvironmental noisc
around AGS was dcternmined. ‘The observation showed that the number ol motor cars were
more thar motor bikes gencrally. The mean average numnber of vehicles that were recoeded
within the study period per day w3s 6238 and 5197 for motor bikes he highest frequency of

cors was recorded betwcen 8-9 am in the moming and betwecen 1-2 pm in the sftemoon for
bikes (Table 4.5, Fig 4.8)
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Table 4.5: Mcan Tralfic Dcosity during Five Schoul Days per Month at AGS (Traffic arca)

_ Day) T Day? Dav 4 ~ Days Grand Mean
Time Can  Bikes Cars Bikes Cars  Bikes Cas  Bikes Cars Bikes Cars Bikes
7-8am 884 776 887 718 886 697 880 761 802 736 868 738
8-9am 919 744 953 765 928 758 938 734 967 768 941 751
9-10am 988 756 913 n7 892 702 974 710 854 677 930 712
10-1ilam 818 763 918 727 889 73] 862 730 794 712 856 733
11-12n00n 921 746 912 736 882 723 841 764 813 755 87. 745
12-1pm 359 813 845 715 849 723 860 771 812 750 845 756
I-2pm 936 819 904 755 939 769 943 758 898 696 924 259
Joual 6325 5416 6362 5133 6266 5104 6298 5228 5949 5094 6238 5167
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45  Survey (Q ucstionnaire) Resulis

4.5.{ Socio demographic Charaetcristics of Respondents

A total of 300 copies of questionnaires were adininistered to the study population
compris‘mg of 150 respondents from the exposed group (S0 participants per schoo!) and
150 from the control group. All the respondents were drown from Uie senjor secondary
(SS) 11 classes. With this population, 4 [00% porticipatory rate was achicved There was no
signiflicamt difference in age between the exposed and the control group The study
population swas n tolal of 167(55.7%) lemales and 133(44.3%) males whose nge ranges
Irom 15-19ycars with a mean age of 15.6=0.7 years, Of these, About 245(81.7%) of the
respondents were Yoruba's, 4(1.3%) were [Hausa’s, 33(1 1.0%) were Ibo’s while 18(6 0%)
were from otlicr tribes. Christians constituted 242(80.7%) while Nuslims constituted
58(19.3%). Morc information on socio demographic variables of the cxperimental groups

and the control arc shown below in Table 4.6. Qut ol the 300 respondents. 60 students
(35(58.3%) femalces and 25(41.7%) males) urklerwent audiometric test.

4.5.2  Scheoling Features of Respondents

All the respondents had been schooling for more than 3 years in their attended schools
undcr the study (Table ¢ 7). This is an important inclusion criterion for sespondents 1o be
efrolled into the study, This is to give anplc time capable of inducing or aggravanng
hearing impairment and the physiological health cifects of exposure 10 noise: For the
specific exposure groups, 24%, and 38% of the respondents from OBCHS. wind MGS
respectively reported that they enjoycd their school cnvironmicnt swhich showed 3
significant difference (p>0.05) when comparcd 10 the same responsc from the conirol

(89.3%). Mosi (7294) of the respondents ftom AGS reported that they enjoyed ther school

cnvitonment and this showed no significont diffcrence when compared 10 the control

(89.3%)
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Tahle $.6: Socio Demographic Characteristics of Responedents

Sacin demographic factors

Age

Sex

Religion

Ethnicity

Schools N(%)

AFRICAN DIGITAL HEALTH I%OSITORY PROJECT

Exposcd Group = wetl Control
ORCIS AGS MGS AC

13-16ycars 45(90.0) 48(96.0) 42(84.0) 147(98.0)
17-18ycars 4(8.0) 2(4.0) 6(12.0) 3(2.0)
2 19ycars 1(2.0) - 2(++.0) .
Males 21(42.0) 22(44.0) 22¢4+1.0) 68(-15.3)
Females 29(58.0) 28(56.0) 28(56.0) 82(5'+.7)
Christionity  37(74.0) 39(78.0) 40(80.0) 126(84)
Isiam 13(26.0) 11(22.0) 10(20.0) 24(16.0)
Yoruba -1(88.0) 41(82.0) -10(80.0) 120(80.0)
Ibo H(8.0) 7(14.0) 9(18.0) 13(8.7)
Hausa 0(0.0) 1(2.0) 1(2.0) 2(1.3)
Others ___L2010)  1Q0) 0(0.0) 15(10.0)



Table 4.7: Schooling Features of Respondents

Schools N{(%)

Exposcd Group
Schooling inform:tion OBCHS AGS MGS
Year of admission 2002 1(2.0) 1(2.0) 8(16.0)
2003 30(60.0) 39(78.0) 33(66.0)
2004 19(38.0) 10(20.0) 9(18.0)
l:njoy schoo! Yes 12(24.0) 36(72.0) 19(38.0)
cnvironment
No 38(76.0) 14(28.0) 31(62.0)
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Control
@

17(11.3)

101(67.3)

32(21 })

£3:1(89.3)

16(10.7)



4.5.3 Knowledgc and Awarcncss of Respondents about Noisc

The result on knowlcdge of respondents (Table 4.8) revealed that magority of the
respondents in the four schools had good knowlcdge of noisc. Maojority (87.0%) admitted
that loud noise can result in hearing loss. Most (98.7%) reported that noise was capable of

affccting their academic perforinance. Forty-onc respondents (82.0%), 10(80 0%%).
47(94.0%) ond 144(96.0%) from OBCIS, AGS, MGS and AC respectively knew. that

noise is any loud and disturbing sound. The number of respondents that had knowledge

that noise is harmfil o health includes 47(94.0%) OBCHS., 39(78.0%) AGS, 46(92.0%s)
MGS and 140(93.3%) in AC (control). All of the respondents betiesed 1thul noise can

affcct their acadceinic performance cxcept only 4 respondents (8.096) froin AGS. A total of
46(92.0%) nnd 43(86.0%) rcspondents from OBCHS, 27(54.0%) and 31(62.0%)
respondents (rom AGS, J44(88.0%) and 43(86.0°%) from MGS and 144(96.0%) and

143(95.0%) respondents from AC rcported that cxposcd to noise was capable of causing
deafness and loss of sleep respectively.

The results on the levels of Knowledge, Attitude and Perception (Table 4.11) shows that
the proportion of respondents willy good Knowledge aboutl noisc accounted for 88% a1
OBCHS (industrial arca), 76% at AGS (Traflic arca), 8% a1 MGS (Market area) and
9.4.7% at e control. AC (Academic arca). The respondent’s hid good astitude 10 noisc as
demonstrated by a positive otuitude by 2 major proportion of them including 76%% from
OBCLIS. 70% fromn AGS. 76% from MGS and 82% of hc respondents [tom AC. There
was a significant difference berween Knowledge and percepuion of' the respondents from
the four scliools studied (P<0.05) porticularly among the cxposcd group. They afl had
gaod knowledge about noise pollution whereas, the awareness did not reflect in their

pereeplion to noisc in their school environment.
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Table 4.3: Knowlcdge of Exposed Group and the

of Noisy Envireninents

Control about the Health Effeets

Schouls N{ %)
Exposed Group Conirol
Vauriable @ptions
— ~OucIs AGS MGS AC
Noisc Is any Yes 41(82.0) J40(80.0) 47(94.0) 144(96.0)
loud and
disturbing No 9(18.0) 10(20.0) 3(6.0) 6(4.0)
sound
Noist 1s Yes 47(94.0) 39(78.0) 46(92.0) 140(93.3)
harmful to
health No 3(6.0) 11(22) 4(8.0) 10(6.7)
Noise can affect Yes S0(100) 46(92.0) $0(100) 150(100)
academic
performance
No 0(0.0) 4(80) 0(0.0) 0(0.0)
Noise causcs
B Yes 46(92.0)  27(54.0)  44(88.0) 144(96.0)
No 4(8.0) 23(46.0) 6(12.0) 6t<4.0)
Noise causes Yes 2(4.0) 4(8.0) 0(09) U
bli
lindness o 48(96.0) 46(92.0) 50(100) 1116(97.3)
B rcaices A 33(66.0) 377400  39(78.0) 140(93.3)
Noisc causes Yes 43(86.0) 31(62.0) 43(86.0) 143(95.3)
toss of slecp .3 2(14.0) 19(38.0) 7(14.0) 4.7
Noisc causcs Yes 9(18.0) 12(24.0) AT, 18 2:0)
ca
malaria - J(820)  38(760)  33(66.0)  132(880)
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454  Attitude of Responidents towartls Noise

The results on the attitude/delicls (Table 4.9) revealed the proportion of

the respondents
from the exposed group {major

Noise¢ gencrating areas) thal agreed that the constant

¢xposure to loud noise can resull in hearing loss. This accounted for 90% at OBCIIS. 80%
8t AGS and 88% at MGS w

hile 96% also agrced (torn the control environment (A\C).
About 88.0% respondents from MGS and 96.0% cach from OBCHS and AGS. agreed thai
leaming in a noisy environment can lcad 10 lack of concentration while 95% fromn the
control group (AC) also agreed 10 ssmic, Sunilarly, 52.0% and 70.0% of respendents from
MGS, OBCHS and AGS each respectively as well as 74.7% from the control (AC) agreed
that noise can causc one 10 become apgressive and casily annoyed. A good proportion in
AC (73.4%) and MGS (70.0%) disagreed that noisc would have no heaith effect on one if

such one is ablc 10 cope with it while less proportion disagreed frorn OBCIIS (50.0%) and
AGS (56.0%). Othcer variables relating 1o attitude are shown on Tablc 4.9,

4.5.5 Pcecrceptions of the Respondents towards Noisy Learning Environments

More than half of the participants in two of the studicd environmental groups who were
exposed to nojsc pollution agreed thet their schooling environment was noisy {OBCHYS

(58.0%), AGS (52.0%)] whilc only 34.0% respondents from MGS agreed that their

schooling cnvironmcnt was noisy.

Based on the noisc lcvels genered in ihic schooling ¢ mvironments, 60% of the
respondents from OBCIHS and 62% cach ol respondents from AGS and MGS esponded
that they have ncver felt like changing their school to a school in @ more quilc
envitonment. This means that they do not believe that awise from their schooling
cnvifgnment poses polcnlta| nsk 1o affect their lcarning and heajth conditions when
compared to other schools probably 1n less noisy environments. Othcr vaniables relating to

perception are shown in Table 4. 10,
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Table 4.9: Attitude of Expased

ot S (sroup and 1he Contrul towards Noisy Learning
Schools N(%) N
Exposcd Group Control
Variable Options  CHS AGS MGS AC
Expasure ‘:’ ":;3" Yes  15(90.0) 4((80.0) 44(880)  144(96.0)
noise constanily can
resull o heaning loss
No 5(10.0) 10(20.0) 6(12.0) 6(4.0)
Noisc can causc lack  Yes 48(96.0) 18(96.0) 44(88.0) 143(v5.3)
of concentrotion
No 2(4.0) 2(4.0) 8(12.0) [N
Noise can cause one Yes 35(70.0) 35(20.0) 26(52.0) 112(74.7)
o becomie aggressive
and casily annoyed
5 a No 15(30.0) 15(30.0) 21(4% 0) 38(25.3)
Noise can offectslcep  Yes  48(96.0) 42(84.0) 46(92.0) 147(98 .0)
No 2(4.0) 8(16.0) 4(8.0) 3(2.0)
Mbise can contribdie & Yes 22(44.0) 18(36.0) 20(40.0) 60(40.0)
to anti-social
behaviors No 28(56.0) 32(64.0) 30(60 0) 90(60.0)
A . Yes 16(92.0) 34(#8.0) 18(96.0) 144(96.0)
0I13€ INCTEascS
frequent headaches
No 4(8.0) 6(12.0) 2(4.0) 6(4.0)
, 25(50.0) 22(4:1.0) 15{300) 40026 .0)
Noise hns no eflfcctif  Y¢9 (
onc can cope with it
Y 25(50) 28560  35(700) 110(73.4)
0 .

——

e —

—

s
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4.10: Perception among Exposed Group and the Control to Noisy. Learning
Environment

Schools N(%)

Exposcd Group Control
'\'ﬂl’iﬂbks Orpti{)ns AC
= : OncClIs AGS MGS -
Raling of lcarning Noisy 21(42.0) 24(48.0) 17(31.0) 17(11.3)
cnvironment
Not noisy 29(58.0) 26(52.0) 33(66.0) 133(88.7)
Ever feltlike leaving  Yes 20¢40.0) 19(38.0) 19(38.0) 17(11.3)
school for another in
mortc quict environ.  No 30(60.0) 31(62.0) 31(62.0) 133(88.7)
Noise in school will  Yes 25(50.0) 26(52.0) 21(42.0) 13(10.0)
not allow one to
leam well
No 25(50.0) 24(48.0) 29(58.0)  135(90.0)
Noise in schoal will ~ Yes 30(600)  28(56.0) 20(40.0)  21(14.1)
:?cl‘fnow il et No 20(40.0)  22(44.0) 30(60.0)  128(85.9)
Noisc in school.will  Yes 32(64.0) 30(60.0) 31(62.0) 34(22.8)
1
:zn::ln(::; “\cvc“ No 18(36.0) 20(40.0) 19(38.0) 115(77.2)
Noise it school will ~ Yes 29(58.0) 32(64.0) 35(70.0) 34(23.0)
oot Allowone pPay K 18(36.0) 15¢30.0) 114(77.0)
PToPeT attcntion No 210120
Noise in school will  Yes 17(34.0) 27(55.1) 23(46.9) 23(tS4)
: .
alfect academic 66.0 23(46.0) 27(54.0)  127(%4.6)
Perfonnance No 3t
6.0 22(4+4.0) 14(28 0) 25(16.9)
Noisc in school will ~ Yes 18(36.0)
aflect health 32(64.0) 28{56.0) 36(72.0) 2383 1}
Beacrally ~No _ ——
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Study Locuations

Tabie J.11: Varintions in Respondents’ Knowledge, Attitude anil Perception in

The $0® percentile of the numbes of q
and bud knowIcdge, hene
with seores below the oie

. those with
:w! had bad know ledge

Variable Option
OnCIIS
n=50
Knowledge Good  44(83.0)
about noisc
’oor 6(12.0)
Athilude o
noisc
Positive  38(76.0)
Negalive 12(24.0)
Perception
of school
Noisy 21(42.0)
Not 29(58.0)
noisy
.¢Bend:

School Nanme

AGS MGS

n=50 n=50
38(76.0)  44(88.0)
12(24.0)  6(120)
35(70.0)  38(76.0)
15(30.0)  12(24.0)
24(48.0)  17(34.0)
26(52.0)  33(66.0)
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AC
n=150

8(5.3)

123(82.0)
27(18.0)

17(11.3)
133(88.7)

142(94.7)

Pevalue

0.087

0.124

0.000

lons ashed was used as an indIILoF o ascertain those with guod
::::‘: abose the median were said to hove good knowledBe and those



45.6 RcsidcntinlClmrzuctcrislics

On residenial noise,

| all the respondents enrolled in the study were those who we
Tesidents of noisy arcas or any

the siydents fill ou

r¢e not
form of hazardous noise. This was achicved by allowing

a section of the queslionnaire scparately prepared pertaining to their
residential characteristics as well as supply full details of their residential addsess. The
information supplicd was then critically considered if they satisficd the criverion lor

enrollment by ensurin® that on an average. cach pasticipant was not cxposcd 1o hazardous

noise al home. This critcrion was used 1o minimize the conflounding varinbles 1o the study

10 o reasonable fevel. Table 4.12 shows details of the tesidential cliarectenistics ol e
respondents.

4.5.7 Expcricnces and Coping Mcchuniswus of responilenis 10 Nuise
Most of the respondents (80%e OBCHS, 62% AGS and 80% MGS) in the exposed group
repartcd that they often expericnce loud moisc in their school environmeni. Bespite their

exposure to noise, only few of the respondents from the cxposcd group pgreed that their academic
performances were affected badly with nespect 10 noise. Aboul 2294 of the respondents. from

OBCL 1S, 324% [rom AGS and 24% [(rom MGS reporied that their cusrem acndemic pecfonnance
was excellent,

Only a few of the respondents {from each school in the cxposed group agrecd thai they
Were aggressive (casily quam;lsomc) which had no significant diftereitce when they were
compasred w0 the contro! (10%) (p>0.05). 'These resvlts were similar to the responses
obtained for their being oggressive before they staricd incnding the present school under
the swdy which means that the nossc in their present school had littlc or no effect on them
in (his respeet. Each responsc also showed no significant ditTerence when comnpancd (o the

contsol (L 4.79%) (p>90.095).
Only 16% of the respondcnts from OBCHS. 26%% ftom AGS and 30% (rom MGS reported
®

that le had to repea thenisclves and ofien shout before they' could hear them with
people ha

12% aming 10 sdnic from the conlirol.
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Table 4.12: Residential Characteristics of the Exposcd and Conlrol Groups
Related to Ngisc

Schools N%)

Eaposcd Group Control
Residential cnvironment
OuCHS ACS MGCS AC
Live in noisy Yes 0(0.0) 0(0.0) 0(0.0) 0(0.0)
residential nren
No 50(100) 50(100) 50(100) 150( 100)
Residence close to Ycs 6(12.0) 5(10.0) 11(22.0) 26(17.3)
rcligious centre
(<100m away)
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) O
major road sidec - S5 18h; S0(100) 50(100) 150(100)
Residence close 10 Yes 0(00) 0(0.0) 0(0.0) 0(0.0)
imdustry No 50(100) 50(100) 50(100) 150( 100)
Residence close o Yes 0{0.0) 009 %0.0) ALY
markel o) $0(100) 50(100) 50(100) 150¢100)
. 5(10.0 5(10.0) 16(10.7)
Frequently exposed to Y ¢3 13(26.0) e
loud music from 45(90.0) 45(90.0) 134(89.3)
e bore No 37(74.0)
, 18.0 12(24.0) 4(8.0) 44(29.3)
| Neighbours usc Yes AN
gencrators - 11(82) 38(76.0) 46(92.0) 106(70.7)
| 8(16.0) 10(20.0) 14(28.0) 32(21.0)
Use genertor at Yes ]
home . o 4A840)  H0B00) 367200 I&7ET)
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- 'u'hle" 4.13: Experienced and Coping Mechunisins of Exposed Group and the
Control Relatedd to Noise

Aixcelent

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

Schools N(%)
Faposed Group Control
Variable Opiions OBCHS  AGS MGS AC
?ﬂ;n e.:mcfiencc Yes 40(80.0) 11(62.0) 10(30) 34(16.0)
oud noise in
school No 10(20.0) 19(38 0) 10(20.0) 126(84.0)
environmcn.
Easily angry and  Yes 10(20.0) 11(22.0) 8(160) 22(14.7)
quancisonic
beforc schooling
here No 40(80.0) 39(78.0) 12(84.0) 128(85.3)
Quarvel easily and VYes 8(16.0) 13(26.0) 9(18.0) 15(100)
frequently now in
\ |
i s#hoo No 42(840)  J7(74.0) . A1820)  135(90.0)
Hove difficulty in~ Yes 4(8.0) 5(10.0) 48 0) 5(3.3)
'21?:{',“ i No 19(38.0) - 35(70.0)  20(40.0)  111(74.0)
Sometimes 23(540)  10(200)  26(520) 33227
‘:lc:zl:l:m::out Yes 8(16 0) (26 0) 15(30.0) 18(12.0)
:tfon you ¢an » 2(840) 37(7.1.0) 35(70.0) 132{88.0)
ear o
4.0 6(12.0) 17011 3)
Have dilficulty in  Yes 5(100) )
picking specilic 22(44.0)  25(500)  19(380)  11733)
voice in 3 No
gatbcring Sometimes 23(16.0) £8(16.0) 25{50 0) 23(15.3
9(18.0) 5(10 0) 1(§4.0) 2N
Find sclf reading  Yes
lips when lalked % 29(58.0) 28(56.0) 26(52.0) 125(83.3)
o o
9 172(34.0) 17(34.0) 21(14.0)
Sonictimes et
0(0.0) 0(0.0) 0(00) 12.0)
Present scadernic  Foor
abilities 8(16.0) 5(100) (8 .0) 14(9.3)
Voir
3468 0) 747
1(62.0) 29(58.0)
Good 3162

13(220) 1602 120100 64427



N

The act of readi i ‘hich i :
. Ing lips which js g COping mechanism and also an altribute of not hearing
Well was reported by 14% of respondents from MGS with 34%

doing it sometim hil
the control showed 2.7% of & NSNS

i the respondents were used 10 rending lips while 149 were
(o]] i )
NE 11 somctimes (p<0.05). More information on olher experiences and coping

mcchonisnt with respect 1o noise are represented in Table 4.13

4.58 Noisc-Related Health Problems wnong Exposed Group

Table 4.14 shows the health problems suflered by the respondents m both the exposcd and
control groups. Most respondents reported that they hear well despite their exposure te
noise in their schooling environment. Average time spent in school was similar for each

school under the study with approximatcly 7 hours perday,

Respondents that had Tinnitus were 28% a OBCHS, 30% at AGS. 40% at MIGS and 10%
at AC wwhile the proportion of respondents that suflered ear pains wene 30%% a1t OBCIIS,
14% a8l AGS, 12% at MGS and 14.6% at AC. l{cadachc wus also reported by 80%
respondents nt OBCHS. 60% at AGS., 86% & MGS and 26.7% at AC. Howcuer. the
proportion that reported irritability and lack of concentration were (36% and 6.49%) in
OBCHS, (32% and 60%) in AGS, (+41% and 66%) 1in MGS, and (25.3% and 36.6%) in
AC. Majority ol respondents from AGS (80%6) and MGS (86%5) reponied headoche as the
most scevere noise related non-auditory health cffcet compaced with the controf (26 7%)
(p<0.05), while 64% respondents of OBCHS reported tiredness as the most severe noise

related pon-auditory health eflect compared to #1.3% in the control.

More than $0% of all the respondents from the exPOsed group reported that they sufer
lack of concentiation as a result of noisc and each showed sigmificant differenee when
compared to the contro) (36.625) (p<0.05). Only abuui 4% of respondents from MGS
and 20% each from OBCHIS and AGS reported that they hod sulfered measles in jhe past
These showed no significant difference when compared to the control (16%) (p>0.05)

TWs means that, the history of measics among some of the respondents has no effect on

Uic health out comes of the students €xposuses 10 neisc Aore infermation on other noisc
)

a8 L ek,
related heajfth conditions are presenlcd on Tables 4.1 la&kb
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Table 4.14a: N oisc-Related Hcalth Effects among Exposcd Group and their
Control us perecived

Schatls N(%%)

Exposed Group Control
Variable Options
OBCHIS AGS MGS AC
tHave diflicully Yes 2(4.0) 4(8.0) 6(12.0) 5t3.3)
with heoring well
No 48(96.0)  46(92.0)  44(88.0)  145(96.7)
Suffcred accident Ycs 1(2.0) 2(4.0) 1¢2.0) 5(3.3)
tesulting to head
injury that afTected )
:ﬂj-ﬁry No 49(98.0) 48(96.0) 49(98.0) 143(96.7)
I Presence of Yes 14(28.0) 15(30.0)  20(-10.0) 16(£0.7)
;r}::re‘::rt;s RifRe 5 No 36(72 0) 35(70.0) 30(60.0) 134(89.3)
T bain Yes 1530.0)  7(14.0)  6(12.0)  22(14.6)
No 35(70.0) 43(86.0) 44(88.0) 128(85.3)
Headach Yes 30(60.0) 40(80.0) 43(86.0) 40(26.7)
cadIche
No 20(40.0) 1(20.0) 7(14.0) 110(73.3)
: 3264.0) 3264.0)  38(760)  62(11.3)
Tircdness Yes
N 18060) 18(36.0)  1224.0)  BR(S8.7)
0
nabili I Yes 18(36.0) 17(34.0) 25(50.0) 45(30.0)
nability 10 sleep
well ( 12(640)  33(660)  25(500)  105(70.0)
0 =

N
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Table d.14a: Noise-Related Healthy Effects smong Exposcd Group and their
Control as perecived

Schonls N(%)
Exposed Group Cuntrol
Variable Options
ORBCILS AGS MGS AC
Hove difliculty Yes 2(4.0) 4(8.0) 6(12.0) 5(3.3)
with hearing well
No 48(96.0) 46(92.0) 14(88.0) 145(96.7)
Sullered accident Yes 1(2.0) 2(4.0) 1(2.0) 5(3.3)
resulting 10 head
injury that affected
czfrsry No 49(98.0) 18(26.0) 19(98.0) 145(96.7)
Presence of Yes 1:1(28.0) 15(30.0) 20(40.0) 16(10.7)
? TQL‘".,:SS g No 36(72.0)  35(70.0) 30(60.0)  134(893)
Ear pain Yes 153000 7(13.0)  6(12.0)  22(14.6)
No 35(700) 43(86.0)  1M(880)  128(85.3)
Headache Yes 30(60.0) 10(80.0) 13(86.0) 40(26.7)
No 20(40.0) 10(20.0) 7(14.0) 110(73.3)
Tired Yes 32(64.0) 32(64.0) 38(76.0) 62(.11.3)
ircdness
No 18(36.0) 18(36.0) 12(24.0) RR(58.7)
e | Yes 1836.0) 17(31.0)  25(50.0)  45(300)
nability to slecp
N 32(64.0) 33(66.0) 25(50.0) 105(70.0)
0 P g— =

N
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Tabic 4.14h: Noise Retated health E(fcets among Exposced Groyp und their Control
Conlinucd

Schools N (%)

Variablc Qplions Exposed Group Centrol
PECHSINNATS MGS AC
Imtability/casily Yes 18(36.0) 16(32.0) 32(-14.0) 38(25.3)
annoyed
No 32(64.0) 3.1(68.0) 28(56.0) 112(74.7)
Lack of Yes 32(64.0) 30(60.0) 33(66.0) 55(36.6)
concentration
No 18(36.0) 0(40.0) 17(34.0) 95(63 .3)
PPoor social Yes 14(28.0) 10(20.0) 11(22.0) 23(153)
.’ No 36(72.0)  40(80.0)  39(78.0)  127(84.7)
Presently on any Yes 9(18.0) 6(12.0) 7(14.0) 17(11.3)
diug No J41(82.0) 14(88.0) 13(86.0) 133(88.7)
Suffcred o sickness  Yes 0(0.00) 1(2.0) 36.0) 64)-0)
that affected
hearing abilily 3 S0(100)  49(98.0)  47(94.0)  144(96.0)
; 10(20.0) 12(24) 24(16.0)
Have suffered from  Yes 10(29.0) (
measles N 10(80.0)  40(80.0)  38(76.0)  126(84.0)
o
I
| (6.0 5(10.0)  6(12.0) 10(6.7)
\ On maiaria Yes 46,0)
| prevention drug 17(940)  45(90.0)  44(880)  140(93.3)
0

e
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4.6  Audiometry Duta

Purc tone audiothctry was conducted on 60 (20%) selected pasticipants front both the
exposed and the control groups based on the number that volunteered 10 undergo the test.
They comprised of 30 respondents {rom the control group and 30 from the exposcd group
(10 per school). Both Air Conduction (AC) und bone conduction (3C) were done. l‘or the
AC, the pure tone average was calculated over frequencies of 500. 1000, 2000. and 4000
Hz respectively. The prevalence of hearing impainnent among the exposcd group \Was
16.7% in the better car at >4 1dBHL (moderate to profound heasing loss) while the control
gtoup recorded 0.0%. There was a significant diffesence between the two groups. bor the
specific exposed groups, AGS and MGS cach fevcaled a hearing loss prevalence of
20.0%, OBCHS revealed a hearing loss prevalence of 10.0% and AC (the control group)
revealed no case of noise induced hearing loss (P<0.05}. The scverity of hcaring
impaiiment among those alTected was detecled al purc tone frequencics of -1000.liz with
the overall cxposurc group recording 167% for the 4000 £z as compaicd 1o theircontrol
(0.0%) (P<0.05). Ir was observed that the higher the frequency. the poorer the Jevel of

hcaring as this \was morc conspicuous among the overnll exposure group (Figurc4.15).

Tlie cafcutaled mean hearing threshold for the exposed group al 4000 tlz was 2.2 tamcs
cca ¢

hat of th | group at the samc (requency and 1.7 times that of her hearing theeshold
that of the contro

! $000 11z for the overnll cxposed Broup was
’ hearing threshold Vvalue 31
= ThSCDmCll;ﬂ6) and 13d8 HITL (SD#6.%) for her controls. Beiter heanng 1hresholds
25dB HTL (SDz!b.

: AC although not as high as in AC, which
loss shown 10
{be samc paitem of heanng

SCNSOrincumn
uggests that the hearing lmpmrmﬂnlamonglhc participants Was sensornc |
suggests that the

. »
| Students Perception

. 4
47 Audiometry Qulcome 20 § for auditory cflect {30 from the exposcd and 30

were (estc
Oul Ofthéo rcspondcnls ‘hall% rcspondcnls from lhc cxf’oscd group nsrccd that their
3.

ly 6.7% from e control group niso agreed that thear
N ss, lhe csumated nsk of studenls perception

(rom the contro} Broups). *
schools \were NOIsy while

schiooling cnvironMmen
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48 In-depth lnterview Findings

Results of In-d ' oW Avi o
¢pth interview with school principals on the assessinent of noisc pollution

in their sc i ,
i sehool clivironments, health complains commonly rcporicd by their students,

health effects they record that arc associated with noisc among others arc reported below:

Mujor suurces of noise in school enviromnent

All the respondents were able to idenuify the peculiar sources of noise pollution in their

schoo! ecnvironments and how it aflccts them as follows:

ORCUS-Principal A:

He responded saying: *"this school is dircctly opposite the Oyo statc smoll scale industrics
provided by the government for small scale cnterprises. Many a lime we are disturbed by
the loud and disturbing gencrators used o power their production processcs. The road
Scparating us from the indusiry also contributes to noise gencration by the hooting of

vehicles. The school is also close to the ‘b*dgobf' policc barcack and high coun. thus we

aze somctimes disturbed by the sound of sirens”.

MGS-Principal B:

Homs blaring (rom vehicles especially Loiries on Ue Bodiya. Secrciariat road arc the

major sourccs of noise disturbing our leaming cnvironment coupied with the markes

positioncd directly behind the school This notsc can be very disiurbing and imerfercs with

Ilcarning pcriods.

AGS-Principal C:

Th : ‘o source is vehicular movement along the Onecn Elizabeth road by
C major noisc ¢

10 Mokola or Total Garden which arc central and busy

vchicles cominge ftom and going . .
co E A Budy. It becomes Vel disturbipg when there 1s a mass
aress, thus the road s av

police vanS OF VIPs with sirens PPrading the road. All

campaign i.¢, lcam Mmovemcils, and

these Jistract classcs-
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AC-Principal

Usually

they do not ' '
’ y ¢Xpernence any loud nojse from the cxtemal environmcni because of
the school’s location which js in g quict environment inside the

| | University of 1badan, and
with an nppreciable distance from the main

road. The only noisc we cxpericnce is
student’s noise cspecially during break and closing pcriods.

Measures to control noise pallution in school emironnient

All the schools studicd especially the experimental group sccmed helpless and had

vittwally no cffective control mechanism against noisc pollution in Wicir school
environynents.

OBCI1IS-F'rincipnl A:

tlave no special control mechanism but have rather devieloped the habit ol adapling to the
noisc. When the noise is loud enough to disteact the students, vt insteuct the students to be

Mtentive o their tcachers. ‘The teachers may also, occasionally have to inerease the tone of

their voices to be audible,

MGS-Principal B:

No control mechanism.

AGS-Principal C:
The noise actually becomes very disturbing occasjoptally, like when the cars blarc horns

close 10 the students class windows and sirens feom police or ViPs vehicles. Insuch cases,

they only block ears with hands until the noise fades.

AC.Principal D:

Sumply caution the students 1o Slop making noisc whicn the classes get noisy.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



EfJectiveness of the controi miethods

The principals of the schools were ynaple to asscss positive

| - :
contro! Y. the eflectiveness of the

methods they employcd mainly because the methods s

oy \erc not standard and there
were no clfective implementation methods.

OBCIliS-Principnl A: The methods arc rather poor because the noisc actually still
disturbs.

MGS-Principal B:

Not effective, since nothing is actually done to prevent the noise

AGS-Principal C:

The method is fairly cfTective. but the noise still causes a lot of distractions especially
duning classes.

AC-Principal D:

The method is appreciably effective.

Challenges faced in the process of noise poliution manafentent
All the schools apart from the control group identilicd a common challenge which was
availability of fund. They expressed thal lack of funds (fom the past of the govemmenlt

prevented them from arncliorating the Roise pollution they face.

Perceived frealth effects assocluted With nolse Polintion?
All the pnncipals cxpnessed g00dJ knowledge of the healih eflects of noisc especially 10
poncip

studenis in lcaming environments

QUCIIS-Principal A; I
Noise affects speech and makeg Comprehension Slow.
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MGS-Principul 18;

Noise can cause disiructien, it alTects attention. ond can aflect the students Overall
acddemic pecformnncc negati vely.

AGS-Principal C:

Notse s knewn to cause dealness. ncrvousness. disturb thinking and uffects our
psychological lcelings.

AC-Principal D:

Noise 1s very harmful 10 health. 1t is known to uffect concentiation. can cause Hvilation

and poor performance in school work. It can also affect steep and when 100 lowd and over
a period o f tinmie can causce deafness.

Cormumon health comploints experienced among the stidesis
Among the students common health complains mentioned by the principals, there were

complains 1hat suggested noise origin especially the ones common across the experimental
schools and abscnt in the control school

08CIIS-Principal A:

They usually complain about chest pain, headache. cough and weitkness

MGS-Principul B: ‘ { ficht;
Ehey include Headache Tiredness and somelimes injury as a result of fighting.
‘ 0

AGS-Principal C:
They come usually 10 complai
cold.

cither about headnche, tiredness, fever and occassonatly,
n

AC-I'sincipal 1)

Bugically, i1’s usunlly Feves
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Most of the principals acknowlcdged

| that the noise gencrated from their school
environments were capable of interfering

wilh the student’s academic perfonnances but
they were of the opinion that the effect

of the noisc was negligible because the students

see - '. . - . R X
m 0 be coping with it. One principal attnibuted this 10 the fact that most students are

always exposed 10 noisy cnvironments and have thus goticn used (0 it.
OBCIiS-Principal A:

Yes, I think so0 but 1don 't think it is severe. The negutive impact is mimimal becouse the

Students are used to regular noisy backgronmds both at home and at school and have thes

adapicd 1o this condition though not ideal.

MGS-Principal B:

“Of course it does because the best enviromment (o learn is a serene and yhiet one, The
system haoppens 10 be deéfective but we encouraged vur stwdents to praciice und read on
their own not necessarily in schoo! bul aftcr ychool hours in quiel enviromaents to inake
up "

AGS-Principal C:

“The uoise affecis their concentrotion and mosi likely, their overall ocadcmic

performance, bt the loud noisc @f sirens are occasional.

AC.Principal D:

, i sercne.”
“No. The environment is basically qulet arud ¢

ronments that can cloud the audibilay

Majority of the principals answef od
¢
teacher's gbility 1o control the clasy and NoIsy €Ny

ol what the tcachers are s8ying

OHCHS-Principul A:

' is nolsy, and’ar the sitdents o
“ -’Choo! t"\’f{)n’nﬂ,f
Yes they do, especiall)’ » hen the

Paying rapi attentlon in class.
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AGS-Pnncipal C:

“Not really. Mme&MH;MmhﬁmMHr&rﬂw&
axwarollably noisy -

AC-Principal D:
“They scldom do so0 ™

Ssppestions by the principels for imgwoving the learning enviconment of school
children

Goienvaea-—intcctions were poinied ot 8s the uliimaie remedy for impsoving the
\eazling cnvirommends of the stiadersis. Most of the suggestuons rendered by the principals
ot dited towards proventive practrs which includes: the siting of the school
building in soene essiscncmils. goveTUmXl building sound proof class ooms aisd
Giclng WAMING sied posts to dissadc astorm from blaing their homs wilhin the achoul
| vy, One popoipal wns of the opnion that since Lhe nolsc sowce in s schowl
m““ﬁwmmﬁmmd&mwmmmmkmmnw.u
mw‘hﬁ‘h‘wwi&amydimumn\msum
ey of the notse w ap the mudais heslth and that the imhustry should kool for

ways 10 mask (heir peand saise cspacially fiom genevators and prodiction machiae.
This would have s homy cffoct oo the amuicsts kearaing covinems and 1he gencral

bealth of the studcras he sasd

OBC Ml :

l.;:(‘ilS-Pnnﬂpnl A - ) i3 froem an incunss gemerating ety thas
.muc peoosod in ‘d‘: L shosdd therefore, provide a chimig ¢lose

B wdustry can nut be Fem0n o the studonts heaith. Also. the mhasin

\ dhe meass ﬂ"“’ a

Hm: ‘::T‘w it ‘ﬂf“‘ P muﬂh froem FiTTEb Ty awd
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- poduction  machines. This would

have a lesser effect on the students learning
emvironment and the general healih of the students.

MGS-Principal 13:

The government must try (o pul inlo consideration the location of siting s school Policy

makers should be employed to ensure that schools are sited in screnc and noise frec

emironments 10 cuable our children maximize their potentials academically.

AGS-Principal C:

The government should build sound proof classrooms to mask sut noise [iom cxicnal

SArCTs as well as exoxt strict warning sign posts to wamn motonst against hom blanng and
sirens in the school viciniy.

AC.Prnncipal D:

The siting of a school is vy TPpEEE {t musl be appreciably far awny from cvery
samve of hazasdous noisc. Alsa. in schools located near noisy areas like busy roads,
government should Uy 10 build sound_peonf classrooms to shicld the students from such
adaral poise incr{aTnsc

rather helplcss 10 the control of the loud noise they usually
they Werc

pointed owt that : el (i for govermment imenvention o curb the
capenence and pouned €

EsTance
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CHAPTER FIVE
DISCUSSION

Environmental noise, an underrated hnzard in school cnvirouncnt has continually aflected
the health and academic performance of students cxposcd to it. This study shows that the
level of noisc obtained in the studied schools was capable of causing noisc induced
hearing impairment which agrees with the lindings of Airo ct al (1996) that moise level
>70dBA was potential for causing hecaring damage in young adufts. This study has been
able to obtain a reasonably 1cliable baseline data on the conscqucncces Of hazardous. noi?c
exposurc among students in the local schools in Ibadon. This has wider application In

other schools in similar areas.

O Industrial \rea
::)isc :::: [l::':\ the study demonstyated that studenis in schools loc::;cdhclo\s:“l;
e cs 35 scen al oBCHS ase exposed 10 nois¢ in Ic‘\-cis thot exceed 1 ; by
recommended limits for school environsoc s (3.5 dBA)Son";S‘:‘:‘: d'::i‘; ':c ::)'.;
allowed for industrial activities is 40 - 43 dBA DI mm.“. o ) - ’tn further contivls

. thc boun dary of the prentises (EPA. 1974), Hut FrRer

thc ncarest residence of 01 et discrete tones or intpulses. Much depends on the
p1o

may be specified if there are

ture of the development.
exsling noise levels the ChnlachrOfth area and the na
’

M ‘ i) the indusiry arc heavy machines that gencrac 2 lotof
ajonty of the cquipments uscd

1s1
- encrator plan
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along sidc massive generatots that can power these cquipinents (Sce Appendix 5. Plate 6).

The noise [iom the Industrial arca contributed significantly 10 the noisc related ailments
recorded among the students in that arca,

§.2  Noisc foms Traffic Arca

Previous study conducted 1n Agbor Benin City, Nigeria has shown that iaflic noisc is the

mos! prcdominant soutce of noisc in urban atcas (Onnu, 1996). This falls in hinc with the
result of the noisc level recorded from AGS (traflic arca) in this study which exceeded the
noise level recorded from the industrial arca. Also impoitanily, the students are exposed ©
loud impact noise from blaring homs from lorries and occasional siren from conyvoy
movemciit of 1the police or the govemment. WO recommends thot cxposure 10 smpact
noisc should not exceed 120 dBA (capable of inducing hearing impairment). The motor
Vehicles recorded to ply- the arca were found 10 be more in number than the motor bikes

(Fig 4.8) indicating that the motor vehicles are chicfly the sources of traffic noise that

consttule nussance 10 the children's school envitonments:

$3 Noise from Alarkel area

The noise data obtained from MGS also demonstrated that |hf mpo;tdcms were exposcd
0 Boise level above the WHO recommended limits for leaming nvironments iy
Mean poise level recorded here (76 dBA) exceeded the result recnrded from AGS and :m;
the highest recorded of al) the studied schools. s could be aunbuted to s dus

proximily to both kel and raftic noise

54 Hearing IMpalrnent SMong Respondents

are offected by #t nol only psycholugically  but
3t students  exposcd o nois¢

il g tnpaiment was appre< lahly noliced amany the perventage
physiologicafly also. i1earnng

he oudigmetne tes1. [iven atler matching and stratifying tar
of respondents that underwent |
confounders such as cxposwre

with env
causes uf hearing foss, the ssociation ¥

d malical copditions s
ototoxic Jdivgs an
1o Vlbrn“onﬁo

imnmcmnl noise Was cvident
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Mojority of noise studics conducted in Nigena tend to focus more on noise cffects in

oocupational setlings with little attention paid to schools (@lusanya ct al.. 2000). The
students involved in this study show that school children especially in Ibadan are suffcrng
from the health cffects of noise including hearing impainnent whicl is as a result of the
hazardous noisc they are exposed 10 daily in their schooling envirorsncnts. This allects
their overall academic performances thus preventing them from maximizing their
individual potentials. The data obtained as regards the prevalence ol hearing impainncnt

(16.7 %) of the exposed group is similar to the (indings of Costa. ¢t al., (1990) which
significantly difler from their contwrol group (p<0.05).

For the specific cxposurc groups, MGS and AGS both had the highest levcl ol.‘ hcari.ng
impaument of 20% cach. This was probably cnbanced in the Scmo'f by this s iflc OisE
they were both exposcd to. Traffic noisc around AGS was usually high as a result of the
busy nature of the road that linked the school under study n? \\"ell as other Schoolz
churches and the largest tcaching hospital in Wesl Africa., b.’CI-l. Mis lh‘c-rcforc :c:;u::;
for the high frequency of vehicles recorded that ply the studied road for ::hc:; e a‘s(:
medical care, church service or work hence making ihe 103d very bus).h. 1; i
found 1o be associated with loud Impact e (insmman.c OUZ so-und::)l: \:cs In ndduu'on.;n
o disuebife especially from sirens and hom blannghnur:::s Oﬁ;nf’cxpmcncc Vi
largc propotton of the respondenis from AGS reporied { l:_l c) pirerelle,
e . S htienl in tcspccl 10 the automoODile NOIsC. | S

s el Sc:‘.oc:. cgr: ltrhm wrafic noise is the highest source of cnvironmental noise
with the WHO findin

. N
Iy dya] noisc SPUrce (rom the markey and the 1oad adjacent to 1
Similarly, MGS had 8

schools under the
0 be re he h ghest noise level mcasurcd compamd to other hools -
L sponsible for the né

' rincnt
study and the high prevalence of heating Impd

b ha.d an npprcculb!c pl’c\'n!cncc of hearing nnpatmweit
IS aise
Respotdents rom OBCI

an nduslt) IS also ¢ con ributo Y factlor sincc the
( (), 17 uo closC o i . : o y
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indusuijol activities gcnerate A i~ ering with Wieir Icaming PROCEssEs as We
{conMmen
(35 dBA) for school entifon

- |
their meotal and physical health

1l

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Among the exposed group, hearing impairnient was predominant at the speech freyueticy
(4000H2) which had a mcan threshold of 25dB HT1. (SD£18.6). This agrees with the

findings of Nelson ct al., 2005, thot a typical notch (sign of noise induced hearing
impaitment) is scen at the 4000 Hz frequency which grows deeper and wider with
continuous exposure 1o noise. The results for the specific exposcd group at the -100011z
frequency dcmonstrated that hearing loss was more at this frequency (Fig 4.11-4.13)
There was significant diflerence from the control which also signifies thut the heanng
mpaument is noise induccd. The calculoted prevalence of hcaring impatrment for cach
frequency (that is 500Hz. 1000Hz, 2000Hz and 400011z) plotted for the exposed group
(Fig 4.14) showed a J-shaped plot with tuming poimts a1 the 2000Hz and 4000011z
respectivety.  This means that most of the participants in the exposed gtoup had more
bearing impairment from the fiequency of 2000z and above. This finding agrees with the
findings of Satterfield. 2001, who stated that scnsorincurdl damage results more often
fum ooise pollution compared with bone conduction and is more pronounc:dhm the
bexving frequency. This panly exploins our finding of lower frequency of heanng

.

amirmaent for bone conduction

' d its associated effect, a very
deri q ¢al noisc cxposure an
Comsidering the level of eny ironmen | i,
aportant fac Jso put into consideration is the issue of durauon of exposure. lhe
o f the students in the exposed group were similar 10 that ot’ the
mean schooling ycars of !

- h
coatrol {fecy was more predominant In the expuscd grouvp than the
but the noise related €€ e e et

demonstrated by Chang e al..

2006.

Grou|p
55  Perception of students in the eaposed

ad 8 good knowledge and attitude owards noise and s
Mih; ﬂlf l'l:ll'NJndl.'nli -“-" I. nd:nli I'I-“.[" Ihﬂ' entire “-‘I‘“"‘“J Hn-“-l'l" rh-‘“':“'ﬁrl l-hl.."“'
effect, not wp 10 half of the S 0 capable of affecting their health generally or
 poisy ¢
whool environment as 8 Veiy

v school In effect it means that they got usedd
Jess NOISY
ol for a

would want to change s¢he
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to the noisc over time nnd did not percesve that the condition could be better clse where.

This is similar to the {indings of Haines ct al., (2003) who reported that students lend 1o
gel used 10 noise as a coping mcchanism over time. Contrarily, a good percentage agreed
that the noisc in their schooling environment would not allow them leam property, hear
what the teacher was saying, concentrate well and could also lcad to distractions from
their acadcmic work. Flowever. more than half of the respondents disagreed that the noisc
in their schooling environment would affect their general health such as heanng
impairment. This iswhy they could undermiine the hiazard and adhere to the noisy lcaming
environment. ‘The control group also had a high knowledge and a positive atlitude 10 noise
with a coreesponding high perception of their school as a quite environmicnt conducive for

leaming. Noncthcless, there not being exposed to high notse level inevitbly accounted for
thewr not suffening from hearing impairment.

Residentiol noisc level is another extrancous risk factor that would probably contributc to

the degencrating hearing condition of the exposed group. Activities that generale noise in

; & .\'
residential ascas includes, traffic noisc. seligious acl | .
low scale industrial activitics. However, the interference

itics. the usc of generatlor scts,

cxposwe to loud music and other

‘ - : ™
ilcfia of participonts that joined tbe study. Only Ihosc that deseribed their residentia
Rl 22 Pasticin the residential aspect of the uscd quesnonnaiic that

: 1 weis 10
arcas as guitc and supplicd ans 4 for the study: Usually, 1t is very difficult 1o

n were use

: o itcria for inclusio -
satisficd the criteria | about (he cxposure to noisc in the past and present

obtain sufficicnt Guantitative 9atd

. .. 1996)
conditions (Babisch and Ising. 1989; Struwe €1 @

<o duning the nights
Notwithstanding. these actistics are reduccd g

Noise
he €xposed EFOUP

Ta
iablc numbxr (
D= . in o gathenny, thus find theinschves

5.6  Coping Mechanism 10 agreed that they often hear loud noise

Most of 1he respondents from t ble 4.13) also agreed that they

. A
from their school environment. ¢
sometimes have difficulty In picking

sm (0 {
03) who reported

he adverse effect of noisc. This result is in line
€

reading lips as a coping mecha! ot schoo! children device coping

. , (20
with the !indings of | laines ct nl
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-t

hanisms to shut out the clfect of noise in thejr schooling cnvitonment like using their
hands to block their cars to shut out loud impact noisc.

5.7  Oilhcr henlth problems associaled with noise exposure amonp the exposcd

groupn

Empincal studies conducted over the past 30 years have shown an explicit rclationship
between physical characicristics of school buildings and cducational outcomes. Therefore, it Is
imperative 1o access the optimal physical environment of the schools to ensure that thiey
cosply with an ideal school envisonment and are conducive for the children’s menwl ond
anotonal balance. This has a significant role to play in cnsuring that each child is provided
with the oppostunitly to maximizc hisher potentials academically. All the studied schools were
siled close 10 major sources Of NOISE. Furthermore. the buildings had crocked wolls. hroken
ccilmgs and windows which expose the cudents 10 noise besides other hazards from the

gifferent noise sources in degiees relative 1 their individual proximities to the schools.

Notaply, noise contol facilities listed including: absorbers. rcflcctors nnd. altermalors werc
abzent in all the schools studied. The absence of noisc control m.cnsufes in all the sch:ols
could 3150 be responsible for the severitics of these ptoblc@s cspecu‘lli) in schools cxpOsJ: ;:
' -~ penerators and heav) producuion machines 1hat gencraic relatc
h.fm‘ndmpﬂnsmﬂ-“ ".‘mc" ) { of aoise ON children's health and development in schools
:‘;"725 a CO:'S'::::b::"l::::l burden, Which could be Bremly reduced if noise concems

ken i ideration ss carly 38 possible when a school is being plannedd
P into cons

¢ faclor t0 he devclopment of heaning disability bul nlso a lactor o
Notse is pot only 2 risk. 1acior

h.
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Noisc levels in the children schooling cnvironment obviously contributed significantly, 1©
the declinc in the physical and psychological status of thc respondents. Noncthuless,
another angle not always focuscd on is the area of nutritionn! status of students, which
may also be an additive factor. lHenderson ct al. (2006) revealed thot a high noise [evck
induccs the gencration of reactive oxygen specics in the inner car which interferes with the
jegeneialive process. Now, in retrospect considering their poor perception 1o noisc in their
schooling environment, despite their high knowledge as regards the conscquences of
noisc, the necd lo consumc adequatcly, the foods that ase rich in antioxidants (vitamias C
and L) may be far fetched. The study shows that a tot of wurk is 1o be done by both the
govemment and individuals in the combating of the great hazards poscd by noise in and
around school envirosiments astd to achieve seremily for lecarming processes 0 be

maximized especially in Ibadan.
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Noise levels in the children schooling cnvironmem obviously contribuled significantly 1o

thc decline in the physical and psychological status of the respondents. Nonctheless.
another angle not always (ocused on is the area of nutritional status ol students, which
may also be an additive factor. llenderson ct al. (2006) revealed that a high noise level
induccs the generation of reactive oxygen species in the inner car which interferes with the
regeneralive process. Now, in retrospect considering their poor perceplioa 10 noisc in their
schooling environment, despite their high knowledge as regards the conscquences of
noisc. the need to consume odequalcly, the foods that are rich in antioxidants (vitamins €
and C) may be far (ciched. The study shows that a lot of work is to be done by both the
government and individuals in the combating of the great hazards poscd by notse in and
around school environments and to achieve serenity for lcarming proccsses to be

maximized especially in Ibadan.
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CHAPTER SIX

Conclusions and Rccomnicndations

6.1 Conclusions

AS the population grows with development. there is increcasiag exposure 10 nuise

pollution. which has profound public health implications. Noisc pollution cicates a necd

for action at the local lcvel, as well as for improved Icgisiotion and monagement. Urban
noise pollution produces direct and cunmulalive adverse health cffects by degrading
cesidential, social, working, and leaming environmicnis  with corresponding  rca

{economic) and intangiblc (\well-being) losses.

i v ' Y nChl ‘iﬂ

neglected.

| and outdoor
Th (1he study revealed that noise levels measured indoor (classroom) on "
c oulcome O , ; " U :
( : ! d and gate side) for all the schools were higher than WHO penniss
cortidor, playground 2

leSe] ' :  onment (35dBA) making il hazardous to their health and tecaming. An
evels for school envir

% Bcross the studied cxposed 8roup the impact of the noise was
ranging from 10% lo 20% Ac

peech frequency (4000}12). The mosl reporied ealih prohlems
mostly greatest at the $

ithin the schoo! cuviconment weie lleailache. l'iredness
s : re Lo Noise W
associated with cxposure 10

and ! ack ofconccnlm‘ion-

o .9 B = 1] \ nm n'
d 1o the nols) condilion s of therr schooling cnvironme
pdecms

reatest contnbution 10 this menace
luh cffects The &
f these hea

n the schools by the school authorities

Poor perception of the respo
contributed t the prevalence © | .
was the Lsck of noise comirol facilities
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The result front this study shows that o Rood number of schools in Ibadun are faced with
noisc fevels thut exceed the WO recominended Timits hence, prescnting a harsh and un-
conductve environment for childeen 16 Icam in. which ulumately exposes them to the risk
of hearing loss. The impact of noise on chitdren's health and developinent in schools 15 of
major public health concern. This could be greaily reduced if noise problems were taken inio
considerotion as carly as possible when a school is being designed. In summary. chiblren are
indecd influenced by the presence of environmcnink noisc. These findings suggest that

schools should be located in arcas that are as noise-frec as possible.

6.2 Reccomatendutions

{n relation 10 the results obtained from this sludy, appropriate recornmendations are thosc
that put into consideration the socio-cultural seuing. Rescarch has rey caled that noisc has
multiple effects on school children including noisc induced hearing loss w hich is prescn.li)-
incuroble and irevessible. However. 1t coutd be preventcd. Therefore noisc conservation
programme is recormncndcd (or schools. This progranunc can not be donc in isolauon but

should be an integral part of the school curricuium and critctin for siting schovls. For this

1 i ce.
programme to be actualized. some enahling proccsses must be putin pla

1. Financial resource is highly necded

d all decisions should involve all
e <t1 should b¢ cnuenched an
A sound political will S

I

and sundry

ressurc homs
3. Th cnt should enact and enforce a barm on theuse of p r
: ¢ goveriun

uona

" 1al and occupad . g

4. Environmen cnce to cnhance the running of thc programme which
knowledge ond €xpen

) hygicnmsts should be nvolved for techncal

requises Breat cxpertise ’
t
5. School buildings should be 100 ;
level drops about 0d13 each ttme HHc

’ dn
6, Trees ond shrubs MoY be plane

ed as far os possible from noise source. The nmse
distante is doubled

lront of school premiscs o provide some

absorption of sound
7. Vegetation buffer oncs M

should be made for roadstde

be created 1D different pans of the city, FiTons
ust

plantations
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3.

0.

The awareness of the hamiful effect of noise pollution should be created among
students of all levels through their curriculum

A rcgular sound monitoring should b¢ carricd out to ensure the ellectiveness of
these measures

10. As partof the school and industrial contro}, the usc of barmers in the work site und

the school cnvironment, absorbers, refl eclors and altemators would be very eflective
n the reduction of noise.

11. Clinics should be incorporated in the schools 10 maintain tegular and Nexible check

ups of the studenis and most impoitantly, audiomelric testing should b a basic
component which should be canicd oul periodically.

12. Intake of recommendcd daily allowance of antiox idants is necessary for the students

as research has shown that they counter the biochemical anomaly resulting (iom noise

exposure.

13. The noise exposure limit capable of inducing hearing loss (85 diBA) by WHO should

be reduced to 75 dBA as wc can obscrve from this study and m.O“-f fcc_cﬂ‘ studics
carried oul on noise level less than the recommended cx;’OSUr.C ﬂmﬂ 5_"" reconjcd
hearing impaiomcn. Thercfore. developing countries like Itiisc‘rla still using :Od::::c)
as their permissible exposure limil aecording 10 FEPA guidelines of 1991 shou

restnictured.

. \) should iinprove in the countey to
. of Nigeri (PIICN) s
14. The Power Holding Company

cnvironment.

T . » markel, both sinall and large scale
acuwvitics including mar
15. Al kind Of commercial

1 build Shun proof class rooms lor schools ¢ mask nuise
u
16, Governmeny shou

fed In
17. Waming sign POsts should be crecle

18. As preseny, fhicre 18 103

cifect. schoo| arcas {0 dissuade motorist fram

N school vicinuty ot
blaring their homs “ithin thc. ydctsited lcgisintion to control nois¢ pollution in
pecllic
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lulio
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APPENDIX |
ENVIRONMENTAL HEALTI SURVEY

QUESTIONNAIRE ON DETERMINATION OF NOISE LEVELS. PERCEPTION AND
AUDITORY EFFECT AMONG STUDENTS IN SELECTED PUBLIC SECONDARY
SCHOOLS IN IBADAN, NIGERIA.

Dear Respondent,

[ am a postgraduate student of the Depanment of Epidemiology. Mcdical Staustics and
Environmental Health (EMSEH)., College of Mcdicine. University of 1badan. 1 am
presenily carrying out a study whose objcclive is to assess students’ perception and the
perccived health effects of cnvisonmental noise around selected government sccondary
schools in Ibadan. Findings from this siudy will help in the formulation of strategies

aimed at making our schools more environmental-fricndly with minimal noisc levcls,

Please be informed that participation is voluntary. ] wish to infonn you that there are no

right or wrong unswers o the questions. Please. be rest nssurcd lhufEdOItl::x‘I'i?r"?\a;:m
provided by you would be uscd for research pumscs.onl) :.md stnct confi cz | c) i
be ensurcd. No name is required in filling the questionnaire. Picasc ry on g

' ; 1 \erc You onrc
fesponscs to the questions as much as possible. You are frec (0 ask quESiIONS Werc )
not clear.

Thanks for your co-operation
Brown, G.E.

FOR OFFICE USE ONLY
SERIAL MUMBER=

APPROPRIATE
INSTRUCTION: PLEASE TICK (V) ANSWERS WHERE

TION
SECTION A: SOCIO - DEMOGRAPHIC INFORMATIO

. Age of respondent (tast birthday). e ey
2 : 1. Male----- 2. Islame---~ 3, Traditional---
3, ge:. lon: 1. Christianity--"= 5!

: B 4. Othebrs.(ip.e:l.fv) =i e By e |

a. Ethale group: 1. Yoru™

4. Others {please speclly) —————

LS
Jent: 1. Senior secondary (SS)
- Ciasg of respon :

& School locatbon — ]

1. Area of rcsidcncc-/
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"SECTION B: SCHOOLING INFORMATION

8. What year were you admitted into this school?
9.

Do you enjoy your school environment? 1, Yes --—-- 2. No ===
10.  1f“No". Why?

el
e ————

11. What time do you usually get to school? --------==--=-cccccecee
12, What time do you usually close from school? ---------=-cccecccaacucee
SECTION C: KNOWLEDGE ABOUTY NOISE
13, Which of the following cxploins what noisc is? 1. Any loud and disturbing sound-
seeeee— 2. AnYy sound that we can hear——...—— 3. Any sound thal others can
) o T St 4. Don’t know:
14, Do vou think noise is harsnful 10 people’s health? 1, Yes-—— 2. No—~
15. Which of the following probicm(s) in the table below can ‘noisc causc?
| Tick ¢ |
PROBLEMS Yes | No :
a. Affect academic performance - =
b. Deafncss — . —~+—
c. Blindncss e ——————— X
d. Annoyance e . — 0
¢. Loss of sleep - 1V (T J
| { Malana -

16. Which othcr health problem (s) not fisted 1n the wblc sbove can noisc 3lso cause for

people? —- e

Sec s '

Iastruction: FFor cach state

D). or Suongly Disagree (SD).
5 Agree (SA), Apsee (A). Not Surc (NS). Disagree {1 k*m\ | 4 Tl" S|[D | S
J : Sua —scd (o high noisc
?71 = A ident who is constantly €Xpo to high no | | |
| T ent loss ="
| levels could develop € hearing 10S5

uatlon
¢ lac Ofcomﬂ.‘
I8 | High noisc ! ¢ levels €an  cause tock tant high level noise

1o cons
Students “who are exposcd annoyed d il
can become %Ercss“ efgasily =

|
0 slccpﬂ\&d’ S Il b
le not to be able =
120 Noise can causc P:‘gf'“ level Tdocs not in ANy W) | | |
pA] Expos ure to high behayiows [ | |
contribute 10 TE- socil = venyheadoches i I 'i
"32 H_sh I\OISC w lcv C'S ‘anCGses _'ﬂ hc‘uh clfect ON ,

ol hay
23 Hiuh noisc Tevels can n Sl
- l Onsjlfhc!shc can coyi“l e b

¢ NO1SY LEARNI

MENT
NG ENVIRON
SECTION E: PERCEPTIONS O
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- -o__-—-'l—"‘-.r--—m--‘ﬁ—',———b———-v
Dyl g SO T

ont., please indicate by ticking (¥) whether you Strongly
m

1. Extremely noisy~———--



i, \.;:-'2;'.'F"‘ﬂyln°‘sy.-.-.... 3 Falr'v q‘l"t. ‘ Ex
: | ' S T b ‘r.m' UM”""""
| lll' yY.our Ieamlt;g e';\vlronment IS nolsy, are you affected by Iz?q

S - ~ o....-

If you are affected by the nolse in your learning environment, in what way?

27, Have you at any time feit like leaving this school to another school that Is in a more
quiet environment? 1. Ye§------- 2. No

~ Based on the location of your school and the noise generated around your school
environment, do you see your school as one that:

Tick ¥
Yes No

28. | Will not allow one to learn well

29. | Will not allow one to hear well

30. | Will not allow one to concentrate well

31. | Will not allow one to pay proper attention
32. | Will affect your academic performance
33. | Will affect your health generally

.......
CE BB
...-o..o-.----o--------
-
-—-- -
--———

-—n-
..............
----oo---.---o---oo----
---
.......
......

.....
-
----------0---.-.---
-—— -

ISE
SECTION F: EXPERIENCES AND COPING MECHANISMS RELATING TO NO

POLLUTION

hool environment?
' loud nolse In your sC
35. Do you often experience

1. Yes ——"""" 2 NO-sx IS in your school environment?

: rce(s) of noise
36.  If yes, what is the major S0U 2. Automobiles--====""

1. Busy mprkct """" 4. Others (specify) — Iy get angry and quarrel at any

here, do you €as!
started schooling je around you?
. Belore you aned <
2

38. N.ow, that you are

Ay G U onses=gs :
Yes-—"" r teacher is teachi
ues? when your teac
your colleag it to hear dearivl Gmes-=-===""

3. Doyoufindit dnff;w

.........
.........
SRS W s N oo PR ee

-
................

hear and UAEE~ or pick out a specific vowe
ﬁo::"yf?" 2o 0 it dificuit to d‘"".n"‘l). So::ehnwt veres
42 lnaga"nﬂﬂo-"‘”o:e';m.- oo
- " - -
talking to you
130

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Do Y’ou find yourself knowingly or unknowingly reading lips when people talk to
you

1.Yes =------ 2. NO -voou-e- 3. Sometimes.---.-..-
44.  Comparing your previgus and present academic abilitles In school, how would you
describe your academic performance?
Wwifoofr 0 - = a3
2. falr ek
3. good

4. exceilent

SECTION G: RESIDENTIAL ENVIRONMENT

Yes No Don‘t
_ know
4S. | Is vour residentlal area noisy? _
46. | Is your house very close to any rellglous
centre? i il | — ~
47. | 1s your house very close to a busy road? | [m= |
48. | !s your house very close to a manufacturing |
industry? | N —
49. [ 1s your house very close to 3 busy market?
50. | Do your nelghbours freduently ptay loud
music?
S1. | Do your neighbours qsggl_ly_gss.ge_"e_fﬂorg L e ———— |
S2. | Do you use generators inyour house? | | |
S3. I Question S1 is YES, how often=-======~

—_—

SECTION H: HEALTH CONOTITIONS

¥ you

—e--- 2. No---~- A T o g
SS. ll)'o ;eoz have difficulty With hea““cgh::::ps?
§6. How ofen do you 9o for he?rmg S once a vear -
1.Once in 6 MONthS ~=7"""" __ ceceoomen-ee

3.1 never go for check- ups=-==="""""" ,

-——ee
oo a®9Pras ™ e g, @HG @ o
io® seoe0w 8P

67 1 Yes """""" 2- NO O e

-
............
X 4

......................... measl| - -
S7. Have you at any time su!fef?.ft?f °°°°°°°°°° L P Ine.c; .sevele head injuty
oRr? "Exers accident and susta
:8. If yes, whaty been {nvolved in an 2. NO-----
9. Mave you ever Yes ~°°° g

? o
hat affected Your €37 of th

below?
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Nolse related health pr

oblems
Tinnltus (rln_gl.ng.ln the ear)
£ar pains

Headaches
Tiredness
Inability to Sleep well
citability/ Easlly annoved T
Lack of concentration/forgetfulness

Yes No

Agqgressive/rude response to situations
Poor helping behavior.

Poor social interaction/not friendly

Are you presently on any drug? 1. Yes
1f "Yes” please name the drug

Have you ever had any sickness that affected your hearing abllity?
1. Yes ~+-ee-- 2. NO-cv-=2ee

64. 10°YES' please state which SICKNESs ---c---oss=n=se-muesemomossomomcommnson nontes
65. Have you ever visited any hosgpital because of hearing problems?

1. Yes ---==-- 2. NO--===-

S oo I |1ated problem?

672. How do you manage your hearing re .
| Selfymedication ------ 2. Clinlc ------ 3. Traditional----- 4. Nonhe----
S. I don't have edr problem----=-<"=°°

68. Are you on any malaria prevention drug? 1. Y?l?? ----- _2... Eo--.---- e
69. If yes which one and how long havie you been on 7 ———u

70. Please state any other health problem that You may be experiencing,

—.—hﬂ_"_'—-—,_. — g -
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APPENDIX 2

INFORMED CONSENT FOR:M

My name is BROWN, GENEVA EVALEE a Masters sudent of Public llealth with

speetalty tn Environmental Health in the Department of Epidemiology. Medical Statistics
and Cavironmental 1lcalih (EMSELL), Faculty of Public llcalth. Colicge of Mledicine:

University of Ibadan.

We are currently carrying out a rescarch on the perceived health impact of noisv on
specific school settings in Ibadan, of which. yours is onc of themn. I'll be requited to ask
You some guestions contained in a siructured questionnaire. Be rest assurcd that your

answers will be kept strictly confidential.

A number will be assigned to you and your nanic will not be writen on the form and wali

3 i i ‘ on
never be used in conpection with any information disclosed 1o us. This informau

provided by you and others will improve thic quality of the tindings which would be uscd

. emmcnial
to sugges! to Opinion leadcss. Policy makers, Government and Non- Gor ¢

1 i ‘ou $O as o oplimize
Organizations 1o assist in providing quality healthcare services for'y P

: i 1 cnt.
your lcarning ability and cnswc 3 condycive lcaming environm

y : . but Moud aor uny
As part of the exercise audiometric test will be RIS AR

involved MWill not Cause you anhy
lissue sample wouldl not be collectetl. All the PTOCesses involved ‘ill not Cause )
ue sample w
B particulur
e i ' ot any
However, if you decidc 0 wi thdsraw -
; PR participalc fully and willingly
mc and | fully understand the

point in lime You are scid [ree to do

teful if you
sa but we would be 8rv s been well explained fo

C « Now that the swdY h s,
Dnsent INOW v s obmiﬂCd per"“sslo

content of the study Process and

will be witling to ke P10 the study

n [rom my parents/guar dian. |

signature of interviewer / Date

B Belle o Bl Wih ag e 8 {88 e R RS " X nt Date
Signature/Thumbprint of participant/
""" int of Witness/ Date (I required)
n
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APPENDIN ]

IN-DEPTH INTERVIEW GUIDE FOR SCHOOL PRINCIPALS

TOPIC:; DETERMINATION OF NOISE LEVELS, PERCEPIION AND
AUDITORY EFFECT AMONG STUDENTS IN SELECTED PUBLIC
SECONDARY SCIHOOLS IN IRADAN, NIGERIA.

[ntroduction

Good day Sir/Ma, 1 am graieful that you spared your valuable timc for this interview: My
nanie is Brown, Geneva Evalee. 1 would apprcciate yYour full cooperation in this interview:
This intcrvicw is part ofa rescarch work that intends to [ind out some viial information on

the noisc levels and its associated cflecis among students in selecied povernment
stcondary schiools in Ibadan.

Please Sir/Ma, you are free 1o exprcss your vicws on any issuc pertinent o the queshions

during this session.

Thanks for your anticipatcd cooperation.

INTERVIEW | | Ly ,,
| 1. Wh the mgjor Sources of noisc pollution 1n your school ¢envitonmenl
, at arc the

" ion i environment?
wl do You usc to con tro] NO1sC pollution 1nyour school ¢n
121 Measures

2.
l,
3. How ellective are the conirol mecthods® P -
hali do you facc in the process of noise Moliution
4. What chalicnges
S.
6.

this school? oo Il in this school cnvirunment has an etiecl on the
7. Do you think thc 10!

i nee?
studcnls® acadenic performa

j ¢ the students can
1o shout while delivening leclures befor
¢
%. Do the tcachers hav

hear?
9. What suggeshion ?
s
children with respect 10 nol

improving the lcaming covironment af schol
r
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APPENDIX 4

WSERVATIONAL CHECK LIST FOR

ASSESMENT OF SCHOOL PREMISIS

1D NO-—eeee

NAME OF SCHOOL e e oo
1.OCATION- -

NUMBER OF STUDENTS-—.....-

NUMBER OF STAFF (Teaching/ Non-teaching)

AVERAGE NUMBER OF STUDENTS PER CI.ASS---

pary

YEAR ESTABLISHED--cor —cen-.
TYPE OF SCHOOL

PP g = E e E———

ARMNS

—— =

——
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Vegetation : rc\bscnl , Present and  Prescent and i Remarks
(unctional Non functienul
e ——— —_ :ﬁ — — ——
e e
[ S
=G 1
e e e
———'”-—'—' ———— l(,\a\‘\!'\c I 'F .
: —1 | |
Ovenail Good ¥Fair PPour \'eny pour
: ), 1) 2100
""“dillz DR 4 (3) (2) (1)
structures (5) I NS L B
Walls | e ———f—
‘\_ ___._'_-____—--—" . —
Hoor e
] L N dr) [oes=ss
RoofiCeiling e
. — _.“_________-——-'"_\ - >~ -
DoorUWlndowﬂ ___L________,d__Jl—
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L Absent Present ‘"-‘d Peesent und l'(cn-l't;-l:l-:;-_lrI
tontrol funciional non
(a '!“!" functional
e |
} Reflectors i ] e = —
ll'cnuarots
[ il
Locstion of schood | Ve No Remark
Masket area
Major main 10ad |
Inhusinal arca
Screne area
School distance from "OM.T;',—C:—-‘ 2 i
source ' e e I = o
<i0m = == Tl
o 2250 AR S ;
<100m
<200m __* T 1
>200m e ———=T T A
e S Nl;_-_-____-_-_ temurhs
| Freque ney ol noise e Ak 1
geaeralcd frum school Y
===
ensironment | e ~
E\kmitum | = —m ‘-____T' —
Qmmuous e T
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Window patter of classroo™
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i - .4 school
Major Market in Closc proximity 10 studicd
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: ironment
Industial area close to studied school CRVITON
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Large noisy production asc in Schoo
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