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LEAD EXPOSURE OF CHILDREN AITENDING PRE-SCHOOL FACILITIES IN PRETORIA 

APPENDIX A. NAMES OF THE PRE·SCHOOL FACILITIES 

PARTICIPATING IN THE STUDY 

Pre-school name Location Contact person No of children! Operating times; 

SOSHANGUVE Block 

Vulamehlo H Elizabeth Masilela -30 07:00-16:30 
Masizane H Sophie Mazisa 42 07:00-16:00 
Boitumelu F Onicah Ledwaba 35 07:00-16:00 
Bella's creche K Gran Ndlovu >20 07:00-16:30 
Makgopa K Maggie Makgopa 28 07:00-16:30 
Boilabison ELC L Mrs Mofomme 27 07:00-16:00 
Dimakatsong L Asnath Masebe 20 07:00-16:00 
Lesedi L Faith Pitjeng 60 07:30-18:00 
Kgotsofatso L Eva Mashiane 21 08:30-16:00 
Sandile Day Care AA Doris Malyebe 30 06:00-16:30 
Thushanang F Josephina Choma 25 07:00-19:00 
Arehlomphaneng P Emma Magagula 42 07:00-17:00 
Imameleng P Maria Makoga -35 07:30-16:00 
Rekgepetse P Elizabeth Monare 96 07:00-16:30 

ITebogo Day Care Y Margaret Kgabo 28 07:00-16:00 
I Ekukhanyeni Y Beauty Mthombeni 48 06:15-17:00 
Katlego P Johanna Madimabe -120 07:00-16:00 
'Thusong P Thaitha Mamaobolo -34 06:00-16:00 
Reallegile Early Learning P Johanna Letsoalo -70 05:00-17:00 
Rethakgelse P TM Malakapat/o -57 07:00-15:00 
Thusanang Preschool P Lena Kekana -35 07:00-17:00 
Phumzile SS Sina Mahlango 18 07:00-16:00 
Reitumetse SS Dora Konaite 70-80 06:30-16:00 
Kutlwane SS Margaret Khoza 37 06:30-16:00 
Mpepule R Elsie Mokonyana 54 06:00-16:30 
Siyafunda R Gladys Nqoko 34 06:00-17:00 
Tirisano R Queen Mabuso 47 07:00-17:00 
Faith Day Care Centre GG Caroline Mjole 20 06:00-17:00 
Tsweletsang JJ Johanna Masiteng 30 07:00-16:00 
Botshabelo JJ Sina Msiza 41 07:00-16:00 

PRETORIA EAST Area 

Kiddies Academy Nursery School Garsfontein Charmaine/Zahn 130 06:45-17:30 
,Heavenly Tots Garsfontein FeliCity Dederickse 1 6:45-17:30 
'Sungardens Nursery Garsfontein Peggy Agombar 07:00-17:50 
Glen Play Centre And Pre-Primary SchOOl Garsfontein Mrs Stanley 100 07:00-17:00 
Edulots Garsfontein Mrs Scimper 70 06:30-18:00 

i Moreleta Montessori Centre for Early Education Moreleta Park Leonie Breytenbach 06:30-17:30 

, Morsjorsies Menlopark Elsabe Bogenhofer 06:45-17:30 
Babbelbekkie Nursery School Faerie Glen Mariette Scheepers 100 06:45-17:30 
Faerieland Nursery School Faerie Glen Rene v Rensburg 06:45-17:30 
Tomorrow's people Kleuterskool Faerie Glen Zein a Botes 120 07:00-17:30 
Highland Kids Faerie Glen Magda Boonzaaier 06:45-17:00 

I Bambolini Kleuterskool Faerie Glen Elsabe Joubert 320 06:45-17 :00 
Laspossie Nursery School Wapadrand Corlia Snyman -20 07:00-17:00 
Snipper-Snip Preprimereskool Garsfontein Henriette du Plessis 146 06:45-17:30 
Happy Hours Nursery Garsfontein Veronica Kemsley 25 07:00-17:30 
Noddyland Creche-Cum-Nursery School Garsfontein Evelyn McPhaiel >20 06:45-17:30 
Wiegel Waggel Willows Shenique 100 07:00-17:30 
Tjokkerland Menlopark Jean-Marie 
Heideland Hotelskool Lynwood Linda Bosch 
Tiggywinklers Nursery School Maroalana Jenni Brock 85 Full day 
Babbel & Krabbel Nurse~School MeyersRark Rika Arnold -105 Full day 
Meyerspark Nursery School Meyerspark Ronel vd Bil -90 07:00-17:00 
Morele!apark Creche-Cum Nursery School Moreleta Park 07:00-17:30 

Moreleta Duifies Morele!a Park 07:00-17:30 
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LEAD EXPOSURE OF CHILDREN ATIENDING PRE-SCHOOL FACILITIES IN PRETORIA 

APPENDIX B. SPATIAL DISTRIBUTION OF THE TWO STUDY 

AREAS IN RELATION TO EACH OTHER. 
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LEAD EXPOSURE OF CHILDREN ATIENDING PRE-SCHOOL FACILITIES IN PRETORIA 

APPENDIX C. INSTRUCTIONS AND RECORDING SHEET FOR 


AIR MONITORING 

CRITERIA AND PROCEDURES FOR AIR MEASUREMENTS: (GREEN SHEETS) 

Air sampling - stationary monitors 

1. Check the flow rate of the Gilian pump when switching on (should be 1.9 Llmin) 

Check black mark on pump. 

2. Remember to take filter caps off filters before switching pumps on!! 

3. Use small screw driver to close protective cover of pump. 

Guidelines on selecting suitable places to position stationary monitors 

lnside: 

Sample in the location where the 5-year olds spend the majority of their time 

Put on teacher's table, if available, the filter face being about 1 m above the floor. 

Take into account the positions of windows and doors that may have an effect on 

air flow through the room - record these. Sample, if possible, at least 3m away 

from windows used for ventilation, ie that are open on the day of sampling, or air 

conditions or vents for heating/air conditioning. Sample at least 3 m away from 

doors used to going in and out of the building. 

If it is impossible to place >3 m away from one of these, record this on the data 

recording sheet. 

Do not place samplers adjacent to a wall or other flow-obstructing object 

Do not place samplers immediately adjacent to a potential source, such as a 

stove, heat vent etc. Note if there are such sources in the room. 

Make sure that filter is at right height - about 1 meter 

Outside: 

Sampler will be placed according to the following criteria: 

In an area where 5-year olds play most of the time, according to the teacher 

On the same play ground where traffic counts and surface sampling will be done 

in a location where the sampler will not get run over by chi ldren, as close as 

possible to the fence nearest to the street where traffic counts will be conducted 

- if 5-year olds are likely to play there. 

If no suitable object can be found to place samplers on , put on laboratory stool 

and attach to a retort stand, (inside as well outside) (use prestic to attach pumps 

to retort stand) 
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LEAD EXPOSURE OF CHILDREN ATTENDING PRE-SCHOOL FACILITIES IN PRETORIA 

STATIONARY MONITORING RECORDING SHEET (for Gilian pumps) 

Indicate positions of pumps on sketch 


Name of facility: 


Field worker: 


Date of sampling: 


Pump Filter Time I P.article 
no no on size 

~~ 

RSP 
- ~ 

I~-

TSP 

r---­

TSP 

f- ­
RSP 
(if 
enough 
pumps)- ­

Flow rate Location 
@ start 

Outdoors 

I 
Outdoors 

I-

I 

Indoors 

Indoors 

Time Value on Flow 
off display rate@ 

at end end 

,-~ 

~ ­ ~. 

Comments 

Comments: 
Indicate if pump was replaced and if so, the volume of old pump, the time of replacement, the number of the new pump 
Note any irregularities observed during the time of monitoring 
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LEAD EXPOSURE OF CHILDREN AnENDING PRE-SCHOOL FACILITIES IN PRETORIA 

APPENDIX D. INSTRUCTIONS AND RECORDING SHEET FOR 

SOIL AND SURFACE DUST MONITORING 

PROCEDURE AND CRITERIA FOR SOIL AND SURFACE DUST SAMPLING 

(BLUE SHEETS) 

Soil and surface dust sampling 

WORK AS CLEAN AS POSSIBLE TO PREVENT CONTAMINATION OF TOOLS 

Outdoors: 


If possible, do soil sampling before the sampling area is cleaned on the day of sampling. 


Indicate whether sample was taken before or after cleaning 


Criteria for selecting area to sample from: 


If the 5-year olds play in an area closest to the road where traffic counts will be taken (ie the 


busiest road) at any given time, sample from this playground. 


Only sample from the area furthest from this road if it is impossible for 5-year olds to play in 


area closest to the busy road. 


Procedure to collect soil outdoors: 


Measure the surface area of the playground 

2Take one sample for every 10 m2 (eg if surface area is 50 m , take 50/10 =5 samples. 


Round off, if necessary) 


Taking into account the number of samples to be taken, ensure that one sample is taken 


more or less in the middle of the playground, at least one sample close to the road (inside 


the playground) 


If there are no big sandy area(s), take soil samples in small sandy areas where children are 


likely to spend time, eg a flower bed. 


If surface dust samples are taken outside (no soil), use same criteria as for soil samples to 


determine no of surface dust samples. Use criteria mentioned in 2 to determine number of 


surface dust samples to take. 


Clean spoon with water and then with alcohol, using clean toweling paper. 


If there is a big area in which to take soil samples, take samples in as random way possible ­

indicate on sketch where samples were taken 


Take 4 scoops of soil (within the first 2-5 cm) with the spoon and put it in the zipper bag . 


'I if• 'II I I " 
, I 

 
 
 



LEAD EXPOSURE OF CHILDREN ATIENDING PRE-SCHOOL FACILITIES IN PRETORIA 

Seal firmly and label clearly - both on sampler and recording sheet 


Note soil colour 


If there is a sand pit. take one sample from the sand pit. 


Remember that it is not necessary to wear gloves when taking soil samples. Work as 


hygienically as possible with the toweling paper used for cleaning the spoon. If you do not 


wear gloves, ensure that your hands are clean prior to doing the sampling. 


Indoors: 


Ask principal and/teachers whether you can sample before cleaning is being done for the day 


Do surface dust sampling before the sampling area is cleaned on the day of sampling. 


Indicate whether sample was taken before or after cleaning 


Procedure to collect surface dust indoors: 


NB. Before sampling, find out when last the area under consideration was cleaned and 


indicate on questionnaire. (It is preferable to take the sample before cleaning has been done 


for the day). 


Take at least two samples indoors in a room where the 5-year olds spend most of their time. 


Take one sample from a window sill- indicate whether window was open or closed (if area is 


too small to use the template, just clean the window sill properly using the procedure 


described below - indicate the surface area of the window sill). 


Take another sample from an object such as a bookshelf where things are stored (again, if 


area is too small to use the template, just clean the object properly using the procedure 


described below - indicate the surface area of the object). 


Take a third sample on a non-carpeted floor where the 5-year olds play - towards the side of 


the room (if the floor is carpeted, do not take a sample on the floor and note the fact that it is 


carpeted overall). 


Indicate on data recording sheet where samples were taken. 


Record sample number, location, date and time on data recording sheet. 


Indicate on separate sketch where samples where taken. 


How to do the sampling: 


Put on a new pair of gloves for the sampling 


Take an ash less filter and moisten with 1-2 ml of deionised water 


Apply no more water than necessary to moisten approximately the central 80% area of the 


filter (too much water may cause sample loss) 


 
 
 



LEAD EXPOSURE OF CHILDREN AITENDING PRE·SCHOOL FACILITIES IN PRETORIA 

Take the washable template and place firmly on the surface (10 em by 10 cm inner 

dimensions) 

Wipe the area using 3-4 vertical S-strokes 

Use an open flat hand with the fingers together and wipe the marked surface in an 

overlapping S pattern. 

Fold in half with the sample side folded in. 

The process should be repeated with one side of the folded wipe/filter. 

Wipe/filter should be folded again with sample side folded in 

Put filter (or wipe) in zipper bag, seal firmly and label clearly 

Discard the gloves in plastic bag 

Clean the template with deionised water and dry with towelling paper before dOing the next 

wipe sample. 

, I ,I , 

 
 
 



LEAD EXPOSURE OF CHILDREN ATIENDING PRE-SCHOOL FACILITIES IN PRETORIA 

DATA RECORDING SHEET FOR SOIL MONITORING 

Pre-school name2
: 


Date of sampling 2: 


Surface soil outdoors: 

Field worker that took the sample: 

Surface area of the playground where 5 year olds play the most: x __ 

No of samples taken at a specific playground (surface area/10) 


.~. 

Shape Surface ' Time 

I
Sample of Location of sample when Colour of soil Comments 
N02 playground area of Indicate on rough sketch the outlay sample was 
(start @ 1) playground of the playground and where taken2 

samples were taken -

_. 

-

I 

f- ­

1 Round off, eg if I get 2.5, take 3 samples 
2 Remember to put this info on label on the plastic bag 
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LEAD EXPOSURE OF CHILDREN ATTENDING PRE-SCHOOL FACILITIES IN PRETORIA 

Surface dust indoors: 

Field worker that took the samples: _________ 

Surface area of the room where 5 year olds play the most: x __ 

No of samples taken in the specific room ___ 


Location of sample Comments -­rSample 
I N02 Indicate on rough sketch the Indicate surface area if template was not used 
l 

(start @ 1) outlay of the room and where 

~.------------+----------------------------~------------~--------------------------------------------~ 

,________________-L______________________________________~. 

Remember to put info on the label on the bag. 
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LEAD EXPOSURE OF CHILDREN ATIENDING PRE-SCHOOL FACILITIES IN PRETORIA 

APPENDIX E. TYPES OF ACTIVITIES INCLUDED IN DIFFERENT 

lEVELS OF ACTIVITIES SPECIFIED 


~~-~ ~~~~--r-

Activi~ level T~pe of activity 
Low iSitting 

I Sitting and talking
ISleeping I 

I

IPra;ting 
II Standing 
I 

Medium Walking 

I 
[ Singing without actions (normally) 
i Crawling 
, . 

,-,--~ 

h Running_ , --~ 
,Jumping 
Fighting/bullying others 

, 

Singing activelY - with actions 
I 

I Lifting heavy objects (eg children}. .
--L1_P_u~sh_l--,ng",--he_a~vL-;t_o--,bJ,--e_ct_s___,_l= 

 
 
 



LEAD EXPOSURE OF CHILDREN ATIENDING PRE·SCHOOL FACILITIES IN PRETORIA 

APPENDIX F: TIME-ACTIVITY DIARY TEMPLATE 

PROCEDURES AND CRITERIA FOR TIME-ACTIVITY DIARIES 

Observations and Time-Activity Diaries 

1. 	 Sheets with the criteria were given to pre-schools beforehand, where possible and 
teachers asked to assist with selection of children if possible. 

2. 	 These teachers were asked to draw up the following: 


A list of children with birth dates between 1 August 1995 and 31 July 1996. 

Indicating duration of pre-school attendance 


3. 	 From this list, select one class containing 5-year aids (if appropriate) and mark 
names of children from this class on the list 
If there are more than two boys and two girls in this class, two boys and two girls 
will be selected from the class, using a list of random numbers that will be 
provided 
If there are less than 2 boys and two girls in this class to do this selection, select a 
second class. 
As one student will observe two children, either two or all four children should be 
from the same class. 
If there are only four children, select all four 
If there are only four 5-year aids, but one is sick, select him/her but indicate 
clearly that it is a sick child (indicate what the conditions is, if possible) 
If there are less than four 5-year aids, select a 6-year old (first choice) or a 4 year 
old but indicate clearly that you have done so. 

Indicate in comments at end of TAD how you made the selection. 

Inclusion/exclusion criteria for selecting children at the pre-school: 
Included are: 

5-year old children without any visible or physical disability that inhibits the child 
from normal movement (as judged by the teacher) 

Excluded are: 
Children with an acute disease on the day during which sampling takes place, 
which would hamper their movement - as recommended by the teacher. 
Children who only attend the pre-school half day (ie less than 8 hours) 

Questionnaire no 
Number of child 
Number of pre-school 
Colour given to child 

I ~ II. , I I " ii1 

 
 
 



LEAD EXPOSURE OF CHILDREN ATIENDING PRE-SCHOOL FACILITIES IN PRETORIA 

General information 

1. Date of survey: 

2. Area in which pre-school is: I Garsfontein I ISoshanguve I ___1 F_a_e_rie_G_le_n----J 

Other area: 

! 	 I 
3. Name of pre-school: 

4. Address of pre-school: ____________ 

Personal details of child 

5. 	 What time did the child arrive at the pre-school? ________ (observe or 
ask teacher) 

6. 	 Birth date: Day: ____Month: ___ Year ___ (date should preferably 
not be before 1 July 1995) 

7. Gender of child: Boy o Girl D 
8. Weight of child: ____ kg (obtain from school records) 

Family history of child 

9. How long has child been attending this center? __ years _ months 
(If they don't know exact time, ask them to indicate one of the following): 

1y 2y 3y >3y ___ 
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TIME·ACTIVITY DIARIES FOR OBSERVATION (pink sheets) Name: ________________ 
Note: only the start and the end is indicated here. 

Location (indicate actual I-Type of activityITime of Main activity level-fc t 
I day 

time in minutes if Indicate whether child did any of these during the low/med/high* ,ommen s
possible) eriod under consideration 
Indoors Outdoors 

IRun 
Climbing on objects 

I Jumping 

07:00 ­ I Put dirt/sand in mouth 

07:15 Put other objects in mouth (specify) 
I Eat without washing hands 

Eat with hands 
Other significant activity (specify) 

_-------1 Run 
Climbing on objects

1
I) Jumping 

'I 07: 15 - Put dirt/sand in mouth 
07:30 I Put other objects in mouth (specify) 

I etc... Eat without washing hands I' 

Eat with hands 

Other significant activity (specify) 


n 

Jumping 
16:30 _ 	 Put dirt/sand in mouth 
16:45 	 Put other objects in mouth (specify) 


Eat without washing hands 

Eat with hands 

Other significant activity (specify) 


'--	 I 
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Timeday 

16:45 ­
17:00 

)cation (indicate actual Type of activity 
Main activity level- Commentsof l~ne in minutes if Indicate whether child did any of these during the tir low/med/high*

()ssible) period under consideration 
Run 
Climbing on objects f-- ­

Jumping 
'-- ­

Put dirt/sand in mouth 
f-- ­

Put other objects in mouth (specify) 
r-- ­
'-- ­

Eat without washing hands r-- ­
Eat with hands f- ­
Other significant activity (specify) '-- ­

* 	 Activity level = Low - sleeping, sitting and playing quietly without walking around 
Activity level = Medium - eating, painting, walking around 
Activity level = High - running, climbing on objects, laughing a lot while playing 
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LEAD EXPOSURE OF CHILDREN ATTENDING PRE·SCHOOL FACILITIES IN PRETORIA 

Add detail of specific activities in comments section of TAD (speak to teachers during 
pilot studies) 

(If unable to collect some of the information below by asking child or teacher, ask the 
person who fetches the child at the end of the day.) 

10. What time did the child go home? _____ 

11. 	 Any general comments about the child? (e.g., if the child is much smaller than other 
children, seem to be restless and not participate well, is very naughty a lot of the time, 
very shy, etc) 

12. Any problems experienced while observing the child? (e.g., difficult to follow the child, 
difficulty to observe more than one child, children very distracted by observations) 

13. Any general comments? 

I I 	 , I I Ii.'~ 	 I • I '1' "I I .' 

 
 
 



LEAD EXPOSURE OF CHILDREN ATIENDING PRE-SCHOOL FACILITIES IN PRETORIA 

APPENDIX G. 	 QUESTIONNAIRE FOR ADMINISTRATION TO 

TEACHER IN CHARGE AND ONE OTHER MEMBER 

OF STAFF IF POSSIBLE 

CRITERIA AND PROCEDURES FOR QUESTIONNAIRE ADMINISTRATION TO 


TEACHERS AND ONE OTHER MEMBER OF STAFF IF POSSIBLE 


Two questionnaires will be provided. Observations only have to be made once 


Questionnaires (Yellow sheets) 


Questionnaires to be administered to the principal or teacher in charge (if available) and one 


other member of staff (first teacher should be teacher responsible for 5-year olds - if more 


than one, draw a name out of a hat if feasible) to determine additional information that will 


distinguish between different types of areas and pre-school facilities from one another and 


provide information on possible confounding factors. 


Traffic counts) 


One person will do both ways of traffic, using the two counters 


Indicate the total number as counted by counters in no 43. 


• 	 If the traffic is very busy, just provide an indication of the total number of trucks over 

the counting period. 

• 	 If there is a fair amount of traffic, indicate after every 10 vehicles the number of 

trucks. 

• 	 If there is little traffic, indicate the types of vehicles, ie motor vehicle, taxi, bakkie, 

truck on the recording sheet 
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LEAD EXPOSURE OF CHILDREN ATTENDING PRE·SCHooL FACILITIES IN PRETORIA 

QUESTIONNAIRE FOR ADMINISTRATION TO TWO STAFF MEMBERS 


We are conducting an investigation to determine the exposure of pre-school children 
to environmental pollutants at different pre-school facilities. In order to do this, we 
need to determine the factors involved in, as well as the sources contributing to 
different exposures. Your information will contribute to our understanding of the effect 
of different child-care facilities on exposure and will lead to improvement of early 
childhood education policy. 

Your participation is entirely voluntary. All information in this study will be treated as 
confidential and no person will be identified by name. 

Questionnaire no: 
(office use) 

PERSONAL DETAILS 

1. Name of pre-school: 
2. Name and surname of teacher (optional) or teacher 10: __~_~_____ 
3. Date of questionnaire completion: 
4. Time of completion: 
5. Interviewer's name: 

6. How much do the parents pay per month (per child)? R ____ 

LOCATION OF THE PRE-SCHOOL 

12. Physical address of pre-school: 

MAKE-UP OF CHILDREN AT THE CENTER 

8. Total number of children: 0 
8.1 Normally attending pre-school: : 8.2 On the survey day: 

9. 
9.1 D 
MAKE-UP OF TEACHERS AT THE CENTER 

10. Total number of teachers: 

10.1 Normally at the pre-school D 10.2 On the survey day: D 
10.3 Normally teaching 5-y olds D 10.4 On the survey day: D 

, I• • i I" .' I 
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FUELS AND APPLICATIONS THEREOF AT THE CENTER 

11. What fuels do you use for cooking at the center? Please encircle all applicable. 

Type of fuel 
. (Tick applicable) 
I 

Time of day 
Total duration of 

use (in hours 
lease) 

11.1 

11.2 

11.3 

11.4 

11.5 


11 ..6 


11.7 

I 

I Wood 

. Paraffin 

IGas I 
! Electricity 

Charcoal 

Anthracite 
(smokeless coal) i 

i Dung 

IMorning/afternoon/whole day 

i Morning/afternoon/whole day 

! Morning/afternoon/whole day 
I
i Morning/afternoon/whole day 

I Morning/afternoon/whole day 
I 

JMorning/afternoon/whole day 

I Morning/afternoon/whole day 

11.8 Other (specify) _____________________ 

Any clarification on the question above? 

! 

12. What cooking apparatus do you use? 

~ ~:~ ~~~~~s ~ 

12.3 Open fire !j 

12.4 Other (specify) __________ 

13. Where do you do the cooking? (tick applicable box) 

13.1 In the kitchen, inside the center 

13.2 In other areas inside center (specify) 

13.3 Outside cooking place (specify where) 

D 
0 
0 _________ _ 

13.4 Other? 

14. Is the kitchen a separate enclosed area? Yes o No 0 

 
 
 



LEAD EXPOSURE OF CHILDREN ATIENDING PRE-SCHOOL FACILITIES IN PRETORIA 

15. What fuels do you use for heating? Please encircle all applicable. 

rrypeof~-:f"-ue-:I:-r----·~-·--­ Total d-ur-a-ti-on-o-f-u-se--l 
Time of day __~I__~(_in_hO~~~!IeaSe~

15.1 None! 
I 

15.2 ~_o··~O·~d-~---+~M·-o-r-n-in·~g-/a-fte-r-n-o-on-I-w-h-o-Ie-d-a-y~--rl 

15.3 Paraffin Morning/afternoon/whole day I 
·----·-·---r----~---~--_I 

15.4 I Gas·___--4I_M_orning/afternoon/whole day I 
15.5 ! Electricity . Morning/afternoon/whole day 

15.6 f:Charcoal Morning/afternoonlwhole daY~~~~~~~--------~-~-.l' 
15.7 Anthracite 

(smokeless Morning/afternoon/whole day 

I coal) 

r=---~--r.~--­

15.8 I Dung LMorning/afternoon/whole day 

15.9 Other (specify) 

16. If applicable, which rooms do you heat? (tick applicable box) 

16.1 All the rooms D 
16.2. Rooms where 5-year olds play most of the time? 

16.3 Other (specify) 0 

BUILDING STRUCTURE 

(Field worker: If not done already, draw a rough sketch, indicating the building in 
relation to the nearest road and the road where traffic counts were taken. Indicate 
where outside windows and doors are located - use white separate sheets provided 

17. How many rooms does the child-care center have? ________ 
18. How many doors leading to the outside does the building have? ______ 

19. Which outside doors are normally open on a typical winters day? 
All Some None0 0 D 
20. In how many rooms do the 5-year olds play during the day? 0 

(Field worker: Mark these on the map) 

i,.,• 'I iii It ' I! I , I I , 
I 
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21. What is the surface area of these various rooms (To be measured by field workers 
-do not do during class time!) 

1 mx __m 
2. mx m. 
3. mx m. 

22. 	 How many outside windows are there: 
In total 	______22.1 

22.2 	 Per room where 5-year olds play most of the time? 
Room 1 
Room 2 

----~-~ 

Room 3 

23. 	 Which windows are normally open during this time of year? 

123 '2	 ANI! wi.nddows §.
23 . 0 Win ows 
23.3 Certain windows 

24. If certain windows open, §they the ones? 
24.1 Closest to the road? 
24.2 Furthest from the road? 
24.3 On various sides? Specify ____________ 

25. 	 What types of material are the building made of? 

25.1 	 Bricks (painted) D 
25.2 	 Facebrick 

o~, Specify: 
(mazinke)25.3 	 Corrugated iron 

25.4 	 Other? 

SMOKING STATUS OF TEACHERS? 

26.1 	 Do ar If the teachers at the school smoke tobacco? 
Yes No 0 

26.2 	 If yes, how many are smoking? ___ 

26.3 If yes, do any of the teachers ever smoke while indoors with the children? 

Yes Noo 	 D 
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GENERAL ISSUES AT PRE-SCHOOL RELATED TO LEAD EXPOSURE 

Outside: 

27 Describe the type(s) of surface outside: 

Soil 

Grass 

Cement 

Carpet 

o 
specify ________~_____
Other 

28 What does the material of the playground where the 5-year olds play consist of? (If 
more than one area, mark priority with 1-3.) 

Mostly sand? 

Mostly cement? B 
Mostly lawn/grass D 
Other D Specify 

29.1 Is the playground ever cleaned? 
Yes NoD D 
29.2 If yes, how is it cleaned? (explain procedure) 

29.3 How often is the playground sweeped? 

Daily 

Weekly 

Monthly 

Less often 

-------- times a week 

________ times a month 

specify _________~_____ 

30. Has any sanding been done of any painted surface recently (ie during the last 3 
months?) 

Yes NoDD 

" d I 'I." . 
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Inside: 

31. 	 Describe the type(s) of surface(s) indoors: 

Cement 

Carpet 

Tile 

Soil 

Other specify _____~_________ 

32.1 	 Are the surfaces where the children play inside ever cleaned? 

Yes D No D 
32.2 	 How often are the surfaces inside where the children play, cleaned? 

Daily 

Weekly 

Monthly 

Less often 

_______ times a week 

_______ times a month 

specify: _______ 

32.3 What is used to clean these surfaces? 

A broom 

A dry cloth 

Water and soap 

Other? 

TIME-TABLE 

Specify: ___________ 

33.1 	Does the school have a time-table for the 5-year olds? 

Yes D N°D 
33.2 If yes, request a time-table for the 5-year olds 	- or alternatively, write it down at back of 

questionnaire 
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OTHER SOURCES OF POLLUTION AT AND AROUND THE FACILITIES OR FACTORS 
CONTRIBUTING TO POLLUTION, EG SMALL INDUSTRIES, DUSTY STREETS 

34. 	 Is there a sandpit (hole with sand) on the playground? 

Yes o No [] 

35. 	 If yes, how often is the sand changed? 

Every week 

Every 2nd week 

Every month 


Less often 


36. 	 If yes, when last was the sand changed? 

37. 	 What is the surface area of the playground(s) where the 5-year olds play most of the 
time? (Indicate more or less what shape this area was, ie square, rectangular, 
triangular) 

mx __ m shape of area: ____ 
m x m (if they play in more than one area) shape of area: _____ 

38.1 	 Is the colour of the playground soil the same all over? 
Yes No0 	 0 

38.2 	 If not, what are the different colours? 

Black 

Red 

Brown 

specify: __________Other 

39.1 	 Are there any small industries near the pre-school? 
Yes No0 	 0 

39.2 	 If yes, list them: _______________________ 

40. 	 Are there any other sources of pollution at or around the pre-school? 

Yes [] No 0 
40.1 	 If yes, list them: _________~___________ 

I I 	 , •• ' ., ,! II I I I , I 
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41. 	 OBSERVATIONS AROUND THE CENTER - to be observed by students 

41.1 	 Name of closest street to pre-school (if applicable): 

41.2 	 Distance of this street to the fence of school (as crow flies) : metres 
(measure distance) 

41.3 	 What material does this road consist of? 

~~~t H 
Other (specify) [j 

41.4 	 If different street from 41.2, what is distance of street where traffic counts are taken 
from the fence of the school (may have to estimate or ask teacher - measure if 
possible) 

41.5 	 Location of pre-school: 

Is it directly next to a quiet road D Next to a busy road 0 
41.6 	 Closest main street/road to pre-school: 

(very busy road) 

41.7 	 Is there a stop street or robot near the pre-school (visible from school)? 

Yes Noo 	 D 
41.8 	 What is the distance from the stop street or the robot to the fence of the pre-school? 

0-10 m 11-20 m 20m oo 
42. 	 Motor vehicle count at street closest to the center (if main street is within about 20 

m from school and visible from the pre-school, do traffic count at this street, otherwise 
do it at street right next to the pre-school - indicate both roads on picture - App H): 

42.1 Is the street at a slope? yesD No D 
42.2 	 When facing the traffic, are vehic~oing uphill on: 

the side of the pre-school . U on other side of road?D 
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43, Total motor vehicle counts as measured by counters (see 44 -breakdown of 
vehicles) 

Traffic closest to pre-school* Traffic furthest* 

43.1 Morning at around 07:30 for 15 minutes a 
43.2 Afternoon at 13:00 for 15 minutes 

43.3 Afternoon at around 16:00 for 15 minutes i 

* when facing traffic 

44. 	 Indicate types of motor vehicles: 
If traffic is not busy and it is possible, record no of bakkies, taxis and normal 
vehicles comments section. 
If traffic fairly busy, indicate no of trucks for every 10 vehicles 
If traffic is very busy, just indicate total no of trucks over each 15-min period 

N f t k f 10 h' I00 ruc s or every ve IC es 

I 07:30 I -13:00 ,16:00 . Icomments 

JTO~t"0 Traffic Traffic-­ Traff~~~affic 
.---.~- ._-----­

, vehicles I next to Iopposite, next to ' opposite 
Traffic I T fft ra IC 
nex 'tto OppOSI e i 

.­ - -­ . . 

I 1-10 I ~ I 
'---"",""-cle5 I _. '. I I 

11-20 -----r- I I 

~ vehicles I i 

21-30 I 
Ivehicles 

r31~40 1
I vehicles 

41-50 
vehicles 

.---. 
51-60 I Ivehicles I 

71-80 
vehicles 

i -~--~--

,I It I 	 , I I , 
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OTHER OBSERVATIONS AROUND THE PRE-SCHOOL 


45. 	 Was it a particularly windy day? Yes o No o 
46. Did the wind blow: 

In the morning 


In the afternoon 


The whole day 


Other? (specify) 

47. 	 Was it exceptionally cold during the day? Yes 0 No 0 
48. 	 Were the children outdoors less often than normal because of the weather? 

Yes Noo 	 o 
Any general comments/extensions on questions? Put the question number and the 
comment on this page. 
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APPENDIX H. INSTRUMENTAL CONDITIONS FOR THE ICP ..MS 


50 ms time 

10 Sweeps I Reading 

3 Readings I Replicate 

3 Replicates 

Dual detector mode 

Autolens on 

Internal standard 20 ppb In 

.I '!' '.,., fi ; 'i ' j ,II j • I , I ,'. '-. 
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APPENDIX I. 	 LABORATORY CONDITIONS FOR GRAVIMETRtC 
ANALYSES 

The conditions in the laboratory are monitored continuously by means of a 

thermohygrometer. 

o The temperature is kept between 22 and 26°C 

o Humidity is kept between 50 and 70%. 

Gravimetric analyses are conducted according to the methods currently used 

by the Air Quality laboratory which are based on guidelines developed by the 

Department of Minerals and Energy 2. 
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APPENDIX J. FLOW DIAGRAM OUTLINING EXECUTION OF 

STUDY 

Criteria: 

Include a facility in township 


-- Pre-school facilities in 
~oPulati~ Pretoria accommodating 

Lchildren of 5 years of age 

T 
~Ogra~hiCal areas 

Time-activity 

school over 
(duration to be 

._.­ _.innilpt study) 
: Instruments: 
i Time-activity diaries 
: Questionnaires 

area and one in a formal 
residential area 
Facilities accommodating more 
than 20 children 

Random sample of 
children from each 
pre-school facility 

patterns and 
micro-environments at pre­

8-h period 
determined 

Monitor 
over 
(indoors and outdoors)'-----...------.,------>._.-.-._._._._.-.-._. 

Lead 
concentrations 
in surtace soil 
outdoors and on 
surtaces indoors 

General: 

Exposure (indoors, 
outdoors, total) of each 
child attending pre­
school facilities 

Pb 
Average exposure of children in different 
geographic areas 
Difference between exposure in different 
geographical types of pre-school facilities 
Comparison of activity patterns in different 
geographical areas 
Average concentration in surface soil 
Association between exposure and proximity 
to busy road 

Analyses 
of results 

Criteria: 
Outdoor 
defined 

source strength 

by distance from 


Criteria: 
5 years of age 
No developmental disabilities 
Able to play normally on day of 
sampling 

TSP or RSP 
same period 

i Instruments: 
: Stationary monitoring 
I-.-._._._._,_._._._._.-.-.-._.­

Composition of Pb 
in samples 

Determine explanatory 
factors pertaining to lead 
exposure 
Establish children-specific 
exposure parameters 
Estimate population 
distribution of lead 

, I I , 
,II I .' 
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APPENDIX K. LETTER OF CONSENT: DEPARTMENT OF 
EDUCATION 

Universiiy of Pfetor~ 
School of Health Systems and Public Health 

FAX 
TELEPHONE : +2712841-4189 
FAX : +27 12 841-3659 

FAX TO Department of Education 
ATTENTION Mr Makofane 
FAX NO 012-341 6844 
FROM Juanette John 
DATE 30 May 2001 
NO. OF PAGES, INCLUDING THIS ONE: 3 

Dear Mr Makofane 

PERMISSION TO UNDERTAKE A STUDY TO DETERMINE LEAD EXPOSURE OF PRE­
SCHOOL CHILDREN 

The University of Pretoria is currently doing a study focusing on the determination of lead 
exposure of children attending certain pre-school facilities in Pretoria, in relation to their 
activity patterns. This study will contribute towards an MSc degree in Community Health. 
Lead was selected as the pollutant because it is a pollutant of concern internationally when 
dealing when with the environmental health of developing children. 

Determination of exposure to lead (mainly from motor vehicles) by children 
attending pre-school facilities in two different areas in Pretoria (Garsfontein and 
Soshanguve) on a typical winter day, using a combination of existing exposure 
measurement tools with a view to 
Subsequently make recommendations to the Department of Education with 
regard future studies on exposure of developing children to environmental 
pollutants 

The measurement tools that will be used are the following: 

Physical monitoring of pollutants by means of: 
• 	 Stationary monitoring indoors and outdoors at the pre-school which will 

monitor airborne lead 
• 	 Surface dust sampling on the playground and indoors on a floor where the 

children spend most of their time 

Observational monitoring by means of: 
• 	 Time-activity diaries which will be completed by students who will observe a 

randomly selected sample of children over the period of a day. These diaries 
will record some personal information of the child and his/her whereabouts 
and exertion levels over the period of a day 

• 	 Questionnaires which will be administered to at least one teacher at the pre­
school. These will record information on sources of pollution and potential 
exposure in and around the pre-school 
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A sample of about 30 pre-school facilities will be selected from each area. The field work will 
be conducted by an MSc student, assisted by Environmental Health students from the 
Technikon Gauteng North in Sohanguve. The proposed time frame for the field work is 
between 17 an 31 July 2001. 

We hereby request written permission to approach a sample of about 30 pre-school facilities 
in Garsfontein as part of this study. 

Once written permission has been obtained from the Department, letters will be sent to the 
selected pre-schools to request permission to monitor at their school. 

Yours sincerely 

Juanette John 
MSc student in Community Health 

If you have any questions, please do not hesitate to contact any of the following people: 
Juanette John 012 841 4189 
Prof Kuku Voyi 012 841 3964 
Prof Carel IJsselmuiden 012-841 3230 

I I' II I " I • II Ii " 'f: 
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LETTER OF CONSENT: TSHWANE HEALTH APPENDIX L. 
SERVICES 


"';::-".0" 
':"i~,..;t_' 

: ,'!o~ fir Ts:nw'Cl'lt Mt!tr¢till'tcln N+~l'Ih:::I!IG%ty ;'4$ 00 otl~~n In prjnc.iple: to the CCl'IClJeflt\g of t ..,ot 
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APPENDIX M. LETTER TO PRINCIPAL OF SELECTED SCHOOL 


Universiiy of Preforia 
Sc hool of Health SyslBms and Pu blic Health 

_July 2001 

Dear Ms _________________ 

PERMISSION TO DO A STUDY TO DETERMINE EXPOSURE OF PRE-SCHOOL 
CHILDREN TO LEAD 

The University of Pretoria is currently doing a study to estimate lead exposure of children 
attending certain pre-school facilities in Pretoria (Soshanguve and Eastern suburbs such as 
Garsfontein/Faerie Glen/Menlopark/Newlands/Constantia Park etc), in relation to their activity 
patterns. In order to do this study, pre-school facilities are being selected in a random 
manner from each area. As there are less than 30 pre-school facilities in the relevant Eastern 
suburbs, all possible pre-schools have been selected from this area. 

The main objectives of the study are: 
• 	 To contribute towards an MSc degree in Community Health. Lead was selected as 


pollutant because it is a pollutant of concern internationally when dealing when 

environmental health of developing children. 


• 	 Determination of exposure to lead (mainly from motor vehicles) by children attending 
pre-school facilities in two different areas in Pretoria (Garsfontein and Soshanguve) 
on a typical winter day, using a combination of existing exposure measurement tools 
with a view to 

• 	 Subsequently to make recommendations to the Department of Education and Health 
with regard future studies on exposure of developing children to environmental 
pollutants. 

The measurement tools that will be used are the following: 

• 	 Physical monitoring of pollutants by means of: 
o 	 Stationary monitoring indoors and outdoors at the pre-school which will 

monitor airborne lead 
o 	 Surface dust sampling at the playground and indoors on a floor where the 

children spend most of their time 

Observational monitoring by means of: 
o 	 Time-activity diaries which will be completed by students who will observe 

a randomly selected sample of four five-year old children over the period 
of a day. These diaries will record some personal information of the child 
and their whereabouts and exertion levels over the period of a day 

o 	 Questionnaires which will be administered to at least one teacher at the 
pre-school. These will record information on sources of pollution and 
potential exposure in and around the pre-school 

II 	 i 'I I I
'. 	'I, i"" 1 
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The field work will be conducted by an MSc student, assisted by Environmental Health 
students from the Technikon Northern Gauteng in Soshanguve. The proposed time frame for 
the field work is between 17 and 31 July 2001. It will involve one day per pre-school (from 
07:00 to 17:00). The students will be present at all times during the day and will be 
responsible for ensuring that the monitors are not disturbed. 

PartiCipation of children will be voluntary and any information will be treated as confidential. 
The City Council of Pretoria - Health Services Department has indicated that they have no 
objection to the study. Please find attached the letter indicating this. 

We hereby request your written permission to: 
• 	 Do monitoring of air and soil to determine potential exposure to lead 
• 	 Observe the children at the facility over the period of a day to determine their activity 

patterns, ie the duration and type of activities over the duration of the day 
• 	 Administer a questionnaire to at least one teacher at the facility 

If necessary, an arrangement can be made to meet with you personally to discuss the study 
and answer any questions that you may have. The possibility of sponsorships for educational 
material for the schools that partiCipate are also currently investigated. 

Attached find a letter of consent. It will be appreciated if you could give us feedback in any of 
the following ways: 

By signing the form and faxing it back 
Bye-mailing a reply 
By phoning Juanette John, in which case we can arrange to fetch it if necessary 

Kind regards 

Juanette John 
MSc student in Community Health 

If you have any questions, please contact any of the following people: 
Juanette John 012 841 4189/082 692 43801 083 227 0585 
Prof Kuku Voyi 012841 3964 
Prof CarellJsselmuiden 012-841 3230 
Ms Rietha Oosthuizen 012-841 4189 

 
 
 



LEAD EXPOSURE OF CHILDREN AnENDING PRE-SCHOOL FACILITIES IN PRETORIA 

LETTER OF CONSENT 

Name of pre-school: ___________ 

Yes, I give permission for my day care center to take part in this study 
(signature) (designation) 

No, I do not give permission for my day care center to take part in this study 
________ (signature) (designation) 

Please send it back to Juanette John, in one of the following ways: 

By phoning: Tel. 012-841 4189/0826924380 
By fax: Fax no: 012-841 3659 
e-mail to: jjohn@csir.co.za 

/' II~ ,; ; 1 '; II I I I , I • I,..." 
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APPENDIX N. INFORMATION SHEET TO PARENTS 


University at Pieforio 
School of Health Systems and Public Health 

July 2001 

BACKGROUND TO THE STUDY CONDUCTED AT YOUR CHILD'S DAY CARE CENTRE 

The University of Pretoria is doing a study to find out what air and dust pollution levels at pre­
schools are. The pre-school that your child attends was one of those selected. 

In this study we are measuring air and soil inside and outside the pre-school. The children's 
activities are also observed to see how much time they spend outside and inside the 
building. 

No personal information such as name or home address was collected from the children. 
This study has the approval of the school principal/owner of the pre-school. 

If you want more information on this study, please contact one of the following people: 

Juanette John 012841 4189/0826924380 
Prof Kuku Voyi 012841 3964 
Prof Carel IJsselmuiden 012-841 3230 
Mr Fred Mololekwa 0829729522 
Rietha Oosthuizen 012-841 2035 

Kind regards 

Juanette John 
MSc stUdent in Community Health 
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University ot Preforia 
School of Health Systems and Public Health 

Julie 2001 

AGTERGROND TOT DIE STUDIE GEDOEN BY U KIND SE DAGSENTRUM 

Die Universiteit van Pretoria doen tans 'n studie om lug en grondbesoedelingsvlakke by 
kleuterskole te bepaal. Die kleuterskool wat u kind bywoon, is een van die wat gekies is vir 
die studie. 

Tydens hierdie studie sal lug en grond/stof vlakke binne en buite die fasiliteit gemoniteer 
word. Die aktiwiteite van 5-jarige kinders word ook waargeneem om die hoeveelheid tyd wat 
hulle binne en buite onderskeidelik spandeer, te bepaal. 

Geen persoonlike inligting soos name en tuis-addres is van die kinders versamel nie. Hierdie 
studie dra die goedkeuring van die skoolhoof/eienaar van die kleuterskool weg. 

As u meer inligting oor die studie verlang, kontak asb een van die volgende mense: 

Juanette John 012 841 4189/082 692 4380 
Prof Kuku Voyi 012841 3964 
Prof Carel IJsselmuiden 012-841 3230 
Rietha Oosthuizen 012-841 2035 

Vriendelike groete. 

Juanette John 
MSc student in Gemeenskapsgesondheid 

I I "II i • I , I 

 
 
 



LEAD EXPOSURE OF CHILDREN AnENDING PRE·SCHOOL FACILITIES IN PRETORIA 

UnIversity 0' Pretoria 
School of Health Systems and Public Health 

July 2001 

BACKGROUND TO THE STUDY CONDUCTED AT YOUR CHILD'S DAY CARE CENTRE 

University ya Pretoria e dira dithuto go batlisisa gore tekano ya kgotlelego/tshilafatso ya 
maya Ie lerale e bakwa ke eng. Creche e ngwana wa gaga a e tsaneng, ke e nngwe ya tse di 
tlhopilweng. 

Mo dithutong tse, re dirisa seelo sa maya Ie mobu ka fa gare Ie ka fa ntle ga pre-school. Re 
lebelesisa Ie metshameko ya bana go bona gore ke nako e kana kang e e dirisiwang ka fa 
gare Ie ka fa ntle ga moago. 

Ga gona tshedimoso ya botho jaaka leina kgotsa nomoro ya ntlu e kgobokantsweng go tswa 
mo baneng. Dithuto tse, di bone tetla gotswa go mogokgo wa pre-school. 

Fa a batla tshedimoso ka dithuto tse, ikopanye Ie mongwe wa bath a ba ba latelang: 

Juanette John 012 841 4189/082 692 4380 
Praf Kuku Voyi 0128413964 
Prof Carel IJsselmuiden 012-841 3230 
Mr Fred Mololekwa 0829729522 

Kind regards 

Juanette John 
MSc student in Community Health 

137 
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APPENDIX O. 	 QUESTIONNAIRE STRUCTURE AS USED FOR 
DATA ANALYSES INCLUDING VARIABLE NAMES 

QUESTIONNAIRE TO DETERMINE PERCEPTIONS ABOUT EXPOSURE 

Questionnaire 	 school [{Qesno}]: ## 
1.1 {Area} of pre-school (l=Sosh 2= Pta East): 

1.2 If Pta E, what is sub-area? [iEareal] ## 
1. 3 Type of area of 	 (l=formal 2= informal) [i typarea} J # 

1.4 {Name} of 

2. Name and surname/ID {teacher}: 
3.1 {Date} of completion: 
3.1.2 {Date2} of completion: <dd/mm/yyyy> 

3.2 Today's date: {today} <today> 

4. {Time} of questionnaire completion # 

5. Interviewer name [{intervw}]: 
6. }/month (R): R### 
7. {Addres} of pre-school: ------------- ..~-~---

"rvIAKE-UP OF CHILDREN" 

"Tot no of children" 
8.1 Normally [ {nochild} ]: U# 8.2 On survey day '{nochldd}]: 
#H 

No of 5-y olds: 
9.1 Normally attending [{num5y}]: ## 9.2 On survey day: [{ nurr.5yday} ] 
## 

MAKE-UP OF TEACHERS: 

Tot no of teachers: 
10.1 at [{norrr.tch}]: ## 10.2 On survey day [itchday}] 
## 
10.3 Normally teaching 5-y 01ds[{nortch5y} # 10.4 On survey d [{nortch5d}] 
# 

FUELS AND APPLICATIONS AT CENTER 

11.1.1 Is one type of fuel used for coo [{onecook}]? # (1=Yes 2=No) 

11.1.2 If YES, what type is it? [{flcook}] # 

11.1.3 If YES, which tirr.e of the day do you use the particular 
fuel wood ? [{ timecook} # (l=rr.orning 2=afternoon 3=\'>lhole 4 

& afternoon 5=other) 

11.2 Tot duration of use of fuel (in h)? [{durfuel}] ## 

11.3 If more thar: 1 is used, is it: (l=Yes 2=No) 
11.3.1 wood1} # 
11.3.2 paraffl } # 

1;11.3.3 gas1) lL 

, II 'k' I". , 	 " Ii 
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11.3.4 {electrl} # 

11.3.5 {charcll} # 

11. 3.6 {anthrac1} # 
11.3.7 {dungl} # 

11.3.8 {otherck} # {specck} 


11.4 	Which time of day is the 1st type used? [{tmcook1}J? # 

(l=morning 2=afternoon 3=whole day 4=morning & afternoon 5=other) 


11.5 	Which time of day is the 2nd type used? [{tmcook2}]? # 

(l=morning 2=afternoon 3=whole day 4=morning & afternoon 5=other) 


11.6 	If applicable, tot duration of use of fuel 1 [{durfuel1}] ## 


11.7 	If applicable, tot duration of use of fuel 2 [{durfue12}J ## 


12. 	 What cooking apparatus do you use? [{Cookapp}J? # 

13. 	 Where do you do cooking? [{cookplce}J # 
(l=in kitchen 2=other areas 3=outside place) 

14. 	 Is kitchen separate enclosed area? [{kitsepar}J # (l=Yes 2=No) 

15. 	 Is any fuel type used for heating? [{anyheat}J # (l=Yes 2=No) 

15.1 	Is one type of fuel used for heating? [{oneheat}J # (l=Yes 2=No) 


15.2 	If YES, what is it? [{fuelheat}J # 

15.3 	Total duration of fuel use in hours [{fueldurh}J ## 


15.4 	If YES to (15.1), what time of day used? [{fueltime}J # 

(l=morning 2=afternoon 3=whole day 4=morning & afternoon 5=other) 


15.5 	If more than 1 type is used, is it: (l=Yes 2=No) 

15.5.1 {wood2} # 

15.5.2 {paraff2} # 

15.5.3 {gas2} # 

15.5.4 {electr2} # 

15.5.5 {charc12} # 

15.5.6 {anthrac2} # 

15.5.7 {dung2} # 

15.5.8 {otherht} # {specht} 


15.6 	If more than 1 type of fuel used, what time of day is 1st fuel used? 

[{fuellttm}] # (l=morning 2=afternoon 3=whole day 4=morning & 

afternoon 5=other) 

15.7 	Total duration of use of fuel1 (h) [{fuelldur}J ## 


15.8 	If more than 1 type of fuel used, what time of day is 2nd fuel used? 

[{fue12ttm}1 # (l=morning 2=afternoon 3=whole day 4=morning& 

afternoon 5=other) 

15.9 	Total duration of use of fuel2 (h) [{ fuel2dur} J ## 


16. 	 If applicable, which rooms are heated? [{roomheat}l # 
(l=all rooms 2=rooms where 5-y old play 3=other) 

BUILDING STRUCTURE 
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17. 	 No of rooms of centre [{NumRoom}] ## 

18. 	 No of outside doors [{NumDoor}] ## 

19. 	 Outside doors open? [{dooropen}] # (l=AII 2 some 3=none} 

20. 	 In how many rooms do 5-y olds play? [{5yrooms}] # 

21.1 	Surface area of room 1 in m2? [{Arearm1}] ####.# 

21.2 If playing in more than one room, area of room 2 in m2? l{arearm2}] 
####.# 

22. 	 No of outside windows: 
22.1 	In total? [{totwin}J ## 
22.2 	Per room where 5-y olds play? {winroom1} ## {winroom2} ## 

23. 	 Which windows normally open? [{winopen}] # 
(l=all 2=none 3=certain) 

24.1 	 If certain open, which ones? [{winwhcop}] # 
(l=closest 2=furthest 3=various sides) 

24.2 	 If various sides, specify [{winvar}] # 

25. 	 What types of material does building consist of? (l=Yes 2=No) 
Is 	it:{bricks} # 

Facebrick [{facebrck}l # 
Corrugated iron [{coriron}] # 
Stop-nonsense [{stop-non}] # 
{Wood} # 
Other type of material {otherbld} # Specify [{ specbld}] 

SMOKING STATUS OF TEACHERS 

26.1 	Do any teacher smoke? [{smoke}] # (l=Yes 2=No) 

26.2 	 If yes, how many are smoking? [{numsmoke}] # 

26.3 If yes, do teachers ever smoke when with children? [{smkechil}] # 
(l=Yes 2=No) 

GENERAL ISSUES 

Outside: 
27. 	 Is the type(s) of surface outside: (l=Yes 2=No) 

{soilout} # 
{grssout} # 
{cmntout} # 
{crptout} # 
{otherout } # {specout} _~______.______.___.__._ 

28. 	 Material of playground mainly [{surfplaY}l # 

29.1 	Playground ever cleaned? [{outclean}] # (l=Yes 2=No) 
29.2 	If yes, how? [{metclout}l # or spec method [{spmetout}J 

, '1'1' 
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29.3 How often cleaned? [{frclnout}l # (l=daily 2=weekly 3=montly 4=less 
often) 

30. Any sanding of any painted surface recently? [{sanding}] # (l=Yes 
2=No) 

Inside: 
31. 	 Type(s) of surface(s) indoors. Is it (l=Yes 2=No): 

{cementin}? # 
{carpetin}? # 
{Tilein}? # 
{Soilin}? # 
{Otherin}? # {specin} 

32.1 Are 	surfaces ever cleaned? [{inclean}l # (l=Yes 2=No) 
32.2 How 	 often are they cleaned? [{frqclnin}l # 
32.3 	What is used to clean surfaces? [{metclnin}l # 

or specify method inside [{spmetin}l 

TIME-TABLE & TAPs 

33.1 	Does school have time-table? [{timetab}l # (l=Yes 2=No) 

33.2.1 	Child 1: 
Arrive: [{arr1}] #### Leave: [{leave1}1 #### 
Birthdate 1 [{birth1}1 <dd/mm/yy> 
Birthdate Y2K [{birthd1b}1 <dd/mm/yyyy> 
{Gender1} # 
{weight1} (kg): ## 
Duration of attending (years): [{duratt1Y}1 # [{duratt1m) ## 

{Comchld1}: ____________________________________________________________ 

33.2.2 	Child 2: 
Arrive: [{ arr2} 1 #### Leave: [{ leave2}] #### 
Birthdate 2 [{birth2}1 <dd/mm/yy> 
Birthdate Y2K [{birthd2b}] <dd/mm/yyyy> 
{Gender2} # 
{Weight2} (kg): ## 
Duration of attending (years): [{duratt2y}1 # [{duratt2m) ## 

{comchld2} : 

33.2.3 	Child 3: 
Arrive: [ {arr3 }1 #### Leave: [{ leave3 }1 #### 
Birthdate 3 [{birth3}1 <dd/mm/yy> 
Birthdate Y2K [{birthd3b}] <dd/mm/yyyy> 
{Gender3} # 
{Weight3} (kg): ## 
Duration of attending (years): [{duratt3y}] # [{duratt3m) ## 

{Comchld3}: __________________________________________________________ 

33.2.4 	Child 4: 
Arrive: [ {arr4} 1 #### Leave: [{ leave4}] #### 
Birthdate 4 [{birth4}1 <dd/mm/yy> 
Birthdate Y2K [{birthd4b}1 <dd/mm/yyyy> 
{Gender4} # 
{Weight4} (kg): ## 
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Duration of attending (years); [{duratt4y}J # [{duratt4m) ## 

{Comchld4}: 

33.2.5 Dur of time spent by 4 children observed (minutes) : 
Child 1 : Indoors [{durin1}] ###.# Outdoors [{ duroutl} 1 ###.# 
Child 2 : Indoors [ {durin2 } 1 ###.# Outdoors [{ durout2} 1 ###.# 
Child 3: Indoors [{ durin3} 1 ###.# Outdoors [{ durout3} 1 ###.# 
Child 4: Indoors [{durin4}1 ###.# Outdoors [{ durout4} 1 ###.# 

33.2 6 Activities of 4 children observed (min) : 
Child 1 : High [ { durhigh1} ] ###.# Med [ { durmed1 } ] ###.# Low [{durlow1}] 

###.# 
Child 2 : High [ { durhigh2} 1 ###.# Med [ { durmed2 } 1 ###.# Low [{ durlow2}] 

###.# 
Child 3 : High [ { durhigh3 } ] ###.# Med [ { durmed3 } 1 ###.# Low [{durlow3}] 

###.# 
Child 4: High [ { durhigh4} ] ###.# Med [{ durmed4}] ###.# Low [{ durlow4} ] 

###.# 

33.3 	Pollutant concentrations: 

33.3.1 	Conc of Pb indoors (TSP) (ug/m3) [{Pbin}] #.### ug/m3 
If no value, why? [{missPb1}1 # (l=missing 2=below detection limit) 

33.3.2 	Conc of Pb outdoor (RSP) [ {PboutRSP}] #. ### ug/m3 
If no value, why? [{missPb2}J # (l:missing 2=below detection limit) 

33.3.3 	Conc of Pb outdoors (TSP) [{PboutTSP} 1 #. ### ug/m3 
If no value, why? [{missPb3}1 # (l=missing 2=below detection limit) 

33.4.1 	Conc of TSP indoors (ug/m3) [{TSPin} 1 ####. ### ug/m3 
If no value, why? [{missPM1}1 # (l=missing 2=below detection limit) 

33.4.2 	Conc PM10 outdoors [{RSPout}l ####.### ug/m3 
If no value, why? [{missPM2}1 # (l=missing 2=below detection limit) 

33.4.3 	Conc of TSP outdoors [{TSPout}l ####.### ug/m3 
If no value, why? [{missPM3}1 # (l=missing 2=below detection limit) 

33.5 	 Conc of Pb in surface dust (ug/m2): 
Floor indoors ([{PbSD1}1: ####.### Window sill [{PbSD2}J: ####.### 
Object such as book case [{PbSD3}1; ####.### 
Other surface [{PbSD4}1: ####.### 

Specify [{spcsdloc}l <A 	 > 

I ,,, I 1'1 W ) 	 I I ! II . " t ! 
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33.6 	Conc of Pb in surface soil (ug/g soil): 
Near traffic [{PbS1}] : ####.### [{ spctrflo}] 

Sandpit 	 PbS2}] : ####.### [ {spcpitlo}] 

Playground area [{ PbS3} 1 : ####.### [ {spcpgloc}] 

Other location [ {PbS4}] : ####.### Specify [ {spcsoil} 1 

OTHER SOURCES OF POLLUTION 

34. 	 Is there a sandpit? [{sandpit}l # (l=Yes 2=No) 
35. 	 If yes, how often is sand changed? [{frqchnge}] # 
36. 	 If yes, when last was sand changed? [{whnchnge}] <dd/mm/yy> 

Sand change Y2K [{whnchng2}1 <dd/mm/yyyy> 

37.1 Surface area of playground 1 in m2 [{srfpg1}1 ####.# m2 
37.1 	If applicable, surf area of pground 2 in m2 [{srfpg2}] ####.# m2 

38.1 	Soil colour same allover? [{soilcol}l # (l=Yes 2=No) 
38.2 	If no, what are different colours? (l=Yes 2=No) 

{Black}? # 
{Red}? # 
{Brown}? # 
{Cream}? # 
{White}? # 
{Other}? # {specsoil} 

39.1 	Any small industries near pre-school? [{industry}] # (l=Yes 2=No) 
39.2 	If yes, what types? [{indspec}] # 

40. 	 Other sources of pollution? [{srcpol}] # (l=Yes 2=No) 
40.1 	If yes, what are these? [{polspec}l # 

OBSERVATIONS AROUND CENTRE 

41.2 	Distance of closest street to fence of pre school (m): [{strdist}] ### 
m 
41.3 	Material of this road? [{roadmat}l # (l=dust 2=tar 3=other) 

41. 4.1 Was a different street used for the traffic counts? [{strtrffc}l 
# 

(1=Yes 2=No) 
41. 4.2 If different street used for traffic counts, what is distance of 
this 

street from pre-school (m)? [{trfdist}l ### 

41.5 	Location of pre-school? [{loctostr}] # 
(l=dir next to quiet road 2=dir next to busy road) 

41.6 	closest main (busy street) [{mainstr}l : 

41.7 	Stop street/robot near pre-school? [{stoprob}l # (l=Yes 2=No) 
41.8 If yes, what is distance to fence of school? [{distrob}] # (1=0-10m 
2=11 20m 3=>20m) 

42.1 	Is street at slope? [{strslpe}] # (l=Yes 2=No) 
42.2 	Which side are vehicles going uphill? [{uphill}] # 

(l=on side of pre-school 2= on other side) 
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43. 	 Tot motor counts: 
43.1 	 08: 00: closest pre~school [{MornRTL}] ### Furthest pre school [{Morn 
LTR}] 	 ### 

Total [{MornTot}] ### 
43.2 13: 00: closest pre school [{LnchRTL}] ### Furthest pre~school 
[ {LnchLTR}] 	 ### 

Total [{LnchTot}] ### 
43.3 16:00: closest pre school [{AftRTL}] ### Furthest pre school 
[{AftLTR}] 	 ### 

Total [{AftTot}] ### 

44. 	 Rate the traffic volumes of the road where traffic counts were taken 
[{trfcnts}) # (l=high 2=med/high 3=medium 4=med/low 5=low) 

OTHER OBSERVATIONS 

45. 	 Was it a particularly windy day? [{wind}] # (l=Yes 2=No} 
46. When did wind blow? [{ timewind}] # (l=morning 2=afternoon 3=whole day 
4=other) 
47. 	 Was it ionally cold during the day? [{temp}] # (l=Yes 2=No) 
48. Were children outdoors less often than normal? {outnrml} # (l=Yes 
2=No) 

Temperatures: 
min 
max 
avg 

for 
for 
for 

the 
the 
the 

day 
day 
day 

(deg C) : 
(deg C) : 
(deg C) : 

[ {mintemp } ] 
[{ maxtemp}] 
[ {avgtemp}] 

##.# 
##.# 
##.# 

GENERAL COMMENTS 

{Comm1 
_{Comm2 

,I II..., 	 t ' , ,. 
I 
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APPENDIX P. FORMULAS USED FOR CREATION OF VARIABLES 
USED IN ANALYSES 

Distance of pre-school to the road where traffic counts were taken 

Generate trfmeas = . 
Replace trfmeas strdist if strtrffc ==2 
Replace trfmeas = trfdist if strtrffc ==1 

Location of the pre-school 

Generate loctyprd-. 
Replace loctyprd=l if trfmeas<=60 & traftot >=200 
Replace loctyprd=l if trfmeas<=100 & traftot <600 
Replace loctyprd=2 if trfmeas>60 & traftot <200 
Replace loctyprd=2 if trfmeas<=60 & traftot <200 
Replace loctyprd=2 if trfmeas>60 & traftot >200 

Average lead in surface dust and surface soil 

Generate Meanpbsd=. 

Replace Meanpbsd=(pbsd1 +pbsd2 + pbsd3 + pbsd4 + pbsdS)/S 


Generate Meansoil=. 

Replace Meansoil=(pbs1 +pbs2 + pbs3 + pbS4)/4 


Surface area/child indoors and outdoors 

Generate srfSyin = numSy/arearoom 7 no of children/m2 indoors 

Generate srfSyout num5y/srfpgr 7 no of children/m2 on playground 

Generate chlpsrin arearoom/num5y 7 surface area/child indoors 

Generate chpsrout srfpgr/num5y 7 playground area/child outdoors 
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APPENDIX Q. RESULTS 

Table 5. 	 Number of pre·schools participating each day over the monitoring 
period. 

Date No of facilities visited on the particular day 

ISoshanguve* Pretoria East* Total no 
ii 

§3 	 ! 

i ~~~~i 	 3 
3 

2 5 i 

3 2 5 i119/07 
3 2 6 : 

i 20107 
, 23/07 	 3 0 3 

1 

[ 24/07 33 6 i 

i 25/07 3 3 6 I 
2 4 Ii 26/07 	 3 

)---' 

0 3 3 i• 27107 
,~-' 

I 30107 	 I 3 2 5 J 
23 531/Ql 

Total number of 30facilities visited I 

* Names of pre-schools that were visited are indicated in Appendix A visits were in 
the order as mentioned in this table. 

Table 6. Distribution of children and teachers at pre·schools on the survey 
day 

Variables 
Soshanguve Pretoria East 

Mean SO Median a Mean SO Median a 

No of children 41.2 17.0 35 106.6 51.5 100 

No of children on 
survey day 

27.8 13.4 24.5 91.0 53.2 84.0 

No of 5-y olds 11.3 7.9 9 21.3 7.8 20 
No of 5-y olds on 
survey day 

9.2 6.9 7.5 18.9 7.2 19.5 

No of teachers 2.7 0.84 3.0 7.4 4.3 5.5 
No of teachers on 
survey day 

2.3 0.8 2.5 7.1 4.5 5.0 

, No of 5-y old teachers 1.2 0.48 1 1.6 0.9 1 
No of 5-y old teachers 
on survey day 

0.17 0.38 

Ratio of 
children/teacher 

15.7 5.6 

a Median included in cases where the 
same 
NA Not applicable - mean and median exactly the same 

, ,I : I ;~ I "j I I" II ' I I 
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Table 7. Gender distribution of children observed in the two areas 

I Soshanguve I Pta East Total 
J N I N % N % 

Overall 
, Boys J 57 I 44 101 47 
I Girls I 62 I 51 113 52.6 

Unknown 0 I 1 1 0.4 
! Total I 119 I 96 215 100 

I 

I 


attend'1O>= IVs In 6 hours on da 0 f survevI -v 
43 39 82 51 
42 38 80 49 
85 77 162 100 

Table 8. Weight distribution of the children observed in the two areas 

I Variables Soshanguve Pretoria East 
I Mean SO Mean SO 

I 
Weight 18.1 3.6 20.0 3.3 

I No of observations 21 40 
% of tot no of children for 

I which weight was available I 
0=21/119 18Yo 0=40/96 42 Yo 

Table 9. Types of energy sources used for cooking by area 

Area 
Soshanguve Pretoria East Total 

T·ypeof f I 'f tue lone [ype use d I 

N % (of 14*) : N % (of 23*) N % (of 37*) ! 

Paraffin 7 50 0 0 
Gas 1 7 0 0 
Electricity 5 36 23 100 
Charcoal 1 7 0 0 

I Types of fuel indicated if more than one ~pe used 
i N % (of 16**) N % (of 1**) 
i Wood 4 25 0 0 
I Paraffin 5 31.3 0 0 

Gas 3 18.7 1 4 
Electricity 10 62.5 1 4 
Charcoal 8 50 0 0 
Anthracite 2 12.5 0 0 

7 19 ! 

1 3 I 

28 75 
1 3 

N % (of 17**) 
4 23.5 
5 29.4 I 
4 23.5 
11 64.7 I 
8 47.1 I 

2 11.8 

* No of pre-schools indicating that they use one type of fuel for cooking 
** No of pre-schools indicating that they used more than one type of fuel 
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Table 10. Type of cooking apparatus used by area 

ISoshanguve Pretoria East TotalI 1 
I N %of30 N %of24 N %of54 I 
I I 
iStove 13 43 24 100 37 681I
I Primus 10 1910 33 0 0 

II St?ve & 
1 4 0 0 1 2f-M_r_:_~_S_ul_a__-+-_4 -_-_-_-_1-_3-_~-_t--'-1-=--=--0~~=-=--=--=----0-~_--1-+1-~ 7 ! 

Mbawula & 2 7 0 0 4 I 
stove/primus 

I· 

I 2I I. 

[fotal __~___3_0____ 100 _~ 2_4_____1_0_0__ ~_4________ 1_0_0_~ 

Table 11. Types of energy sources used for heating at pre-school facilities 
by area 

1,..-.._T--'Y'-J.p_e_o_f_f_u_e_I_+-_S_o_s_h_an--"lg~lu_v_e_l--P_r_et East_o_ria Total 
I N % (of 7*) N % of 12* I N % of 19* 
I T~l!e 0 f f ueI'fI one t ype used I 

I 1 5 I0 Q 

I Electricity 

I Paraffin 1 14 

12 1003 44 15 80 I 

I0 0 1 5I Charcoal I 1 14 
--------I 

I. Anthracite 1 14 0 0 1 5ITypes of fuel if more 
I 

than one type used 
,---- -----~ 

N % (of 1**) N % (of 1**) N - %( of 2**) :1I I 
IWood --L- 1 100 0 0 1 50 

1 
IParaffin i 1 100 

r--=--- I 
0 0 1 50I 


Gas 0 0 
 1 100 1 501I 
I

1 100 1 50 ] 
Charcoal 1 1 100 
Electricit~ 0 0 

0 0 I 1 50 i 
I 

* No of pre-schools indicating that they use one type of energy source for heating - note that 
only 8 pre-schools in Soshanguve and 13 in Pta East indicated that they heat the interior at all. 
** No of pre-schools indicating that they use more than one type of energy source for heating 

Table 12. Distribution of types of building materials 

i Other* 1 3 ____1 __ 4 2 4 

: Main building material of pre-school 

I Bricks I 8 27_-+-_1_6_ 67 24 44 

I Facebrick ' 7 23 14 5821~--~~ 
I Corrugated iron 17 --'::'5:"'::'7---+--~1'----~4=----+-~18 33 I 

tWood - 6 ___~_ 0 0 6 11 

* includes blankets on carpet, wood 
Note: More than one type of material was indicated at some pre-schools 

,\I.'! ,,11 I I I , j' 
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Table 13. 	 Number of rooms that 5-y olds normally play in 

I 	 INo of roomsT--Soshar:!.9uve Pretoria East Total 
%of30 N % of 24 N % of 54 

89_---L_ 11 46 35 64k----~==r ~ 	 I 

12 	 I 6 20 10 42 16 

U 	 0 0 I 2 8 2 3ig
:4 	 0 0 1 4 1=J 
i Tot~I__~_~ 30 100 24 100 54 10~I 	 ! 

Table14. 	 Characteristics of surface area of areas indoors and outdoors in 
which 5-year olds spend most of their time 

I----~--~--~ --------~----r--~--:--c--=_---

I Soshan uve Pretoria East--.-J

I Variables f--M-e-a~n----'-~S'-D'"'--"'-'-'-M-'--ed-i-a-n-=-a-+ Mean SO Median a i 


I Indoor areas ===1 
~Tot area of 5-y I I 
playroom 28.3 14.3 25.4 69.5 48.1 51.4 

Surface area of 5-y I 3.3 2.4 2.7 4.2 4.4 2.5room (mz)/chiid ~~ No of children/m2 
of I 0.4 0.3 NA 0.4 0.2 NA i 

la room 
! Outdoor areas 

p y 

__8_0~5~5_-+--3_8_1.8~~_4_0_6..~3__2_6_4_.3_-+-_88_8_.6 	 714 

42.7 56.9 27.8 48.7 40.8 31.4 
r-:'-o---'--::----:-c-: -:---~'-:r--:-+ ----1--­ ---. ­ ---. ­

0.4 0.3 NA 0.4 0.2 NA I 
-----'.--~ 

a median included in cases where the distribution is skew, ie where median and mean 
not the same 

NA Not applicable - mean and median exactly the same 

Table 15. 	 Distribution of types of materials of the playground that 5-year 
olds mainly play on 

I Playground material 
rsaI1d ~ 

I Soshanguve 
N %-_. 
12 40 

Pretoria East 
N % 
3 13 

Total 
N % 
15 28 

I 

I 
I 

Sand & lawn 
ICement 

5 
5 

17 
17 

4 
2 

17 
8 

9 
7 

17 
13 

I 

! 

Lawn 1 3 i 6 24 7 13 ,\ 
I Cementisand/lawn 2 7 4 17 6 11 i 

Sand & cement 3 10 2 8 5 
Cement & lawn 
Cementisandllawn/carpetITotal----·--~-

1 
1 

30 

3 
3 

100 

3 
0 

24 

13 
0 

100 

I 

! 
i 

4 
1 

54 
~ 
100l 
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Table 16a. Road and traffic parameters by area 

I'r--Characteristic Soshanguve Pretoria Eas~ Total ]
[ - , N-~~rN---%~ I 

~~~red ro~~____~_~. ~ _~,+I__,____L 28 52%1 
I ~~affic 1i9htlstoP street 14 . 17 'I' 31 54% 
hear pre-sch00l I--+----­
I ~o of pre-schools near -~, 3 . 13 116--- 30o/~ 
~usy road .____. ,___,_____L___ ~,_____-.J 

Table 16b. Motor vehicle counts in two areas 

~_ Soshanguv-e--=-=r=---'Pretoria East i p- I 
!Mean SO Mediancpean SO 

10 0.365 

Median
c 'value ' 

=t. 

fence 25.3 32.2 6 18.0 24.0 

' I"___ ~_ ' , ~__ 

Variables 
___ 

Dist of traffic count road 
from pre-school 

b m~_ 

a The max traffic count in Soshanguve was 458 and the maximum in Pretoria East was 
1283. 
b The maximum distance of a road where traffic counts were taken from the pre-school 
fence was 147 m in Soshanguve and 94 m in Pretoria East. 
c The median was included since the distribution is skew 

Table 17. Meteorological conditions on the survey day 

... Response I Soshanguve I Pretoria Ea_s_t--r--!_ Total~ 
Characteristic rate (%) r N % N % 1 'N % J 

Wind-blew on day 1 00 ~;--~~r--; 1 46 r;;. 61- ,1 ~ 

f-¥f survey ~+=I.I--

1 

, :~d blew whole 

I0dicated as 
i beinR..cold da 
Children outdoors 

,72 13 

. 100 18 
" ___.~_' _.I­

__.50 . _~ 
60 I 16 67 

_~5_4_+-_2_0__ 

34 

5_1_~_~' 
63 

r 
less than normal 
on account of 

74 11 46 4 25 15 38 

I weather ._~__~.L...... ,~ J 

I. 'I II I Ij I 'I, , I 
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Table 18. Time-activity parameters for the two areas (in minutes, unless 
indicated otherwise) 

r- Variables '----- Soshanguve _ i Pretoria East I 

p-valu~Mean SO Median i! : Mean SO Median ai 
319.0 100.7 337.5 ! 

I 
310.9 73.6 315.0Duration indoors 0.510i 

, Duration indoors of 5y 
338.0 89.1 347.5 310.1 75.6 315 0.034l olds attending >=6 h I 

I 

~ Duration outdoors I 128.2 79.0 120 180.9 82.1 191.3 <0.001 

Duration outdoors of • I I122.7 77.1 112.5 185.1 76.2 195.0 <0.001
• 5y olds attending >=6h I
I Duration of high I 

<0.00197.6 42.7 NA 131.7 64.6 142.5 
, activity levels' I I 

Duration high activity 
of 5-y olds attending . 99.4 45.5 95.0 135.2 64.3 142.5 <0.001 

1 • >=6 h .-:-i I Ir Duration of medium \- 2169 
b 61.0 217.5 205.6 53.1 205.0 0.154 

r.~~ levels - • 

Duration medium 
199.5 51.7 202.5 0.004• activity of 5y:l 226.1 63.4 225.0 

attending >=6 h 
---~~ 

Duration of low activity 
132.3 51.4 135.0 154.6 62.3 157.5 0.005levelsc 

Duration low activity of 
5y olds attending >=6 134.3 44.8 135.0 160.7 61.0 165.0 0.002 

h I
huration observed on 447.2 60.1 453.0 

_ surve~ day 
· Duration observing 5y I 460.7 51.8 465.0 ~_ olds a~!.endin9 >=6 h 

Duration of stay on I 
7.6 1.0 7.7 

·.~urve~ day (h} I 

491.8 67.8 512.5 <0.001 

495.2 61.4 513 <0.001 
I 

8.4 1.2 8.8 <0.001 
-,-~ I --

IDuration of stay of 5y 7.8 0.9 NA I 8.5 1.1 8.8 <0.001 
\~s attending >=6 h 

% of 5y olds attending 1-­
85/119=71% 77196=80% ­• >= 6h (%of tot no

L__observed 

a-c Criteria for deciding on these activity levels are indicated in Appendix E. 
d Median included to indicate skewness of distribution, NA indicated where median and 
mean were the same 

I 
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Table 19. Distribution of pollutant concentrations in the two areas 

I~~;i~bles~~r~~-~NO of~-I~~_~~shan~tuve -r-=Pretori~East . ~alue ) 

I~servations/a!!,,~~~ Median t Mean SD Median I. ~ 

1 Lead concentrations in air (ug/m3

) 

I 
SA 1-month guideline: 2.5 pglm3 

• WHO 1-year guideline: 0.5 pglm3 
----.­

I • 

~~~~~door-s-r;~o. PE~:4___~!--~081 -0.042~~91 0.115 o.o~- 0.583 

I 
Pb outdoors
(TS"L 

~~J:__ outdoors 

S: 30 PE: 24 

S: 30 PE: 24 

I ~ ~.I0.098 

. 0.098 

0.166 

0.076 

0.024 

0.041 

, -I 0.145 

I 0.200 

0.168 

0.302 

0.074 0.Q15 

0.074 TI 0.122_1 

fLead concentrations in surface dust ( ...g/m2
) ~ 

rUSEPA & HUD: 1000 pglm260 
\ . '. 

Floor surface I '----r-- I I 
indoors S:27: PE:20 i87.~~_88.2 __~~__ ' 51.7 62.1 31.3! 0.127_] 

Window sill S: 13: PE: 21 I 558.2 580.0 262.7 100_1 129.8 56.1 I 0.004 / 

~~ho~rs egO~~~~ S: 22: PE: 18 1120.~0-;~ 43.8 40.7 43-.7- 27.0-To.043 -I 
: case, table i I I -I 
I Other surface(1) S: 13: PE: 4 1177.5 170.0 128.3 _t_~3.2 117.3 47.4 0.374 

r~ter-.:"ace IS 3 PE 1 _-~;O- -;-:;;~O 60.7 ~8~__-___ ~7.8 J ~~ 
! ~~~ac;~'~~:_L______ ~73.1 _~ 139.7 I 64.2 54.1 50.2 0.005 

Lead concentrations in surface soil <... g/g soil) 

'-1
Dutch soil investigation criteria: 300 pglg 71 

~~at~~e ::~: 28 ;E 22 --..,.....-2--2---.4·----2-3-.8--·------,---~--~------9-.-8--+--0-.2~I 
traffic _____ _ _ ____] 

;~~~ti~n in I S: 12: PE: 22 5.5 2.9 1.5 1.2 0.9 t- 0.000I I 

h,~(21r:~ :::::: 1/"":·:: ::.~1 ~-I :~--. ~:6-- ::-i," ::-~ 2~+ 000~~1
)\ 3.0 0.579 J'I! 

r/wgTead~[--~----~;~; I 6.9----;;----5.2 I 0.010 I 
Lsurface sOIl __ I 10.6 I -----.J 

S=Soshanguve PE=Pretoria East 
1 Represents avg of different samples taken at each location 

i. ,I d!~ I 'JI,.! ,11 I I .' : I I 
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Table 20. Exposure in the two areas (indicated in JJg/m3 * h) 

Soshanguve I Pretoria East Exposure ~M=-ea-n~~~S=D~=~M~ed~i~a-n~~~M~e-a-n- SD~--~M~e~d~ia-n-+--.v-a~lu-e~ 

Individual level exposure 

n 119 ~ 96 

Exposure outdoors 0.143 0.261 0.045 0.456 0.530 0.245 I <0.001 I 
Exp outdoors of 5-y ! I 
aids attending >=6 h 0.161 0.274 0.057 0.473 0.512 0.268 <0.001 i 

ISum of indoor & 0.567 0.575 0.352 0.926 0.818 0.686 <0.001 I 
outdoor exposure 

Sum of indoor & 

~outdoor exposure of 5­ 0.638 0.567 0.382 0.981 0.828 0.791 0.002 
y aids attending >=6 h __._' ....J__ 

I
, 

Pre-school level exposure 

! n 30 J 24i 

~. Mean exposure at pre-! 0.569 0.-.5-77--.-0-.3-7-2-+1--0-.9-2-6----0-.8-1-0---0-.6-6-5----i-0-.0-3-7*--11 
school on survey~,_____~~ 

Mean exposure at pre- I 
school of 5-y aids 0.576 0.576 0.373 i 0.930 0.806 0.690 0.030* I 
attendin >=6 h __--LI___~_______---'-____'. 

Table 21 is included in the results section (p76). 
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1. Soshanguve 

First sampling: 168 


random selection 


38 

---.~--+-- did no longer exist (n = 6) 

--.------"'" could not be found (n =4S} 

i------;d not fit inclution criteria (n = 9} 

18 I incl uded 

Second sampling: 130 (left Over after first sampling) 

t random selection 

22 

.. did no longer exist (n = 3) 

- • could not be found (n 3) 

I~._. -_-~: ~- did not fit inelutlon crtterla (n = 2)1 
Total sample: 

Final sample: 	 I 30 I 

2. 	 Pretoria-East 

63 

could _ be traced (n =13) 

rerused to participate (n =8) 

did not tit inclusion criteria (n ::: 15) 

pulled out In = 2) 

too small (n = 1) 

Final sample: 

Soshanguve 30 
Total pre­
schools: Pretoria East 24 

Second stage 
sampling: 54 x 4 = 216 

Figure 4. Diagram outlining the selection process in the two areas 

I, : I ,~ I J I' I, " 
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Temperature on the day ofthe survey 
30 - I
25 .-- -- -- - ­

0­
!!­ 20 
Q).. 
~- 15..co 
Q) 
Co 10 
E 
Q) 
I- 5 10 

17 18 19 20 23 24 25 26 27 30 31 

Date (July 2001) 

AI.9 temp 0 maxtemp 0 mintemp 

- - -

- .- ---- -- I- - - - - - - -

- - - - _. - -

r ~ 1-
.- --- -

~ 
.- --

h 1 h 1 1 

Figure 5. Temperature distribution on the various survey days (Source: SA 
Weather Service) 
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N 

··· -- --- r;.;,RTit -- -­

> 10.70 
' " 

8. 00 ­ 10.70 

" , 
. _.w'· 

540 ­ 8.00 

n o - 5.40 

s 1. 50 - 3.30 

• • ' •• _. ; 'iO IJTM 

0.3 0 ­ 1.50 

Figure 6. Wind rose indicating prevailing wind direction in July 2001 
(Source: SA Weather service) 

Figures 7 and 8 are in the results section (p71, 72). 
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$ Mean exposure of 5-yr olds 

3.6 ­

3 .2 ­:2, 
C"l 
E 2 .8 en 
2­
~ 2.4 ­
til 

.!: 
n 2
til 
~ 

.8 1.6 . 

~ 
:l 
<J) 1.2 0 
c. x v 

.8c 
v '" 
~ .4 

0 

-­
--

Soshanauve 	 Pretoria 

Figure 9. Box and whisker plot indicating distribution of mean exposure at 
pre-schools in (a) Soshanguve and (b) Pretoria East 

Figure 10 is in the results section (p73) . 

Scatter plot of mean exposure on survey Scatter plot of mean exposure on survey 
day by temperature: Soshanguve day by temperature: Pretoria East 

1.2 ­ 3.0 
• ;:

h 2.5 	 •~ 10 	 •1 I E ! 0.8 ­ ! 2.0 •.. 
 •!:; 0 .6 ~ 1.5 . 	 • 
III 	 •~ o ..~ OA ~ 10 	

• •• 
c • c 	 • 
~ 0 .2 
~ ~ :: L--~,---..- -,--._-­0.0 f--------~---_,_---

o 4 8 12 16 o 4 8 12 16 
Temperature (0C) Temperature (OC) 

Figure 11. 	 Scatter plot of mean exposure on the survey day by average 
temperature on the particular day for the two areas under 
consideration 
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Graphs illustrating 1) the exposure and 2) the log transformed exposure in 

Soshanguve and Pretoria East respectively, with the normal curve overlaid 

586235 - r----, 
46 051 9 

! 
o c 

o 
i3 
~ 

! JI o~_ 

- r­ o 3.64 7 3 4 
0 2.41'4 

.., 
e xp 0' S-y old att >=6 h 

e xp of S-v o ld a lt ;' 0=6 h 

Soshanquve Pretoria East 

Figure 12a. Total exposure of individuals by area 

.6 111 1 1 . 473684 

c 
o 

~ il. c 

1 ~u: u. 

I 1 

1 ] 
I .1. 

. 11~9a3 T 

Soshanguve 

Figure 12b. Log transformed total exposure of individuals by area 

Pretoria East 

61 111 1 .4 73684 

I 
c c 
0 

~E 
u: u: 

.~~ 

J 1, ­
~". 

J. .I. 
I 
I 1 

0oj 
.1 18983 2.404 3 . .22895 

meanex65 meanex65 

Figure 12c. Mean exposure at pre~schools by area 
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Figure 12d. Mean of logexposure at pre-schools by area 

exp of 5-y old aU >=6 h 

o3.6 

3.2 

s::., 2.8(') 

E 

0, 2.4 §

::J 

.s 
v 2 
(II 

..91 


.9 1.6 

<ll 
I ­
::J 
I/) 1.2 
0 
a. 
x 
W .8 

.4 

a 

Bovs Girls 

1 plot indicating the distribution of exposure by gender 
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APPENDIX R. STATA DATA OUTPUTS 

Section 4.2 

An Analysis of Variance (ANOVA) to determine the variability of exposure between 
pre-schools (using individual data) 

onew ~ y extot6h5 qesno 

Ana l ys i s o f Variance 


So rce SS df MS F Prob > F 


Be t I-Je e n gro ups 80 . 9698 455 53 1 .52773293 56.73 0 . 00 00 
Wit hin g r o up s 2 . 90830532 108 .026928 7 5 3 

r ota l 83.878 1508 1 61 . 520982303 
Ba r tle t t ' s t e st f or equa l variances : ch i 2(43) = 2 28 . 8 97 6 Prob>chi 2 = 0. 000 

An ANOVA of the log transformed exposure variable was conducted , overall and by 
area (on individual data) . 

onewa y 10gexp65 qesno 

Sou rce 

Be t ween groups 
Wi t hin groups 

Ana l ysis of Variance 
SS df MS 

2 0 . 8280644 
. 5003 43073 

53 
1 08 

. 392 98 2 347 

. 0 0 4 632806 

To tal 21 . 3284075 1 61 .1 3247 458 

F Pr ob > F 

84.83 0. 00 00 

Ba r t lett ' s t e s t for equa l var i ance s : c hi 2 (43) = 1 66. 3 91 4 Prob>ch ~2 = 0 . 00 0 

. b y a r e a: one way 10gexp65 qesno 
- > a rea= 1 

Sou r c e 

Betwe e n gro up s 
Wit h i n gr oup s 

Ana l ys i s o f Variance 
SS d f MS 

8 . 01 2 40322 
.065 083975 

29 
5 5 

.2 7 6289766 

.00 11 83345 

Tot J 8 . 07 7 487 2 84 .096 160 5 62 

F Prob > F 

233. 48 0 . 0000 

Ba r _lett ' s t e st f o r equa l va r i ances: chi2(2 1} 36 . 1339 Prob >chi 2 = 0 . 021 
Note : Ba r tle t ' s te s t p e rforme d on cell s wi t h pos i t 've va r i a nce : 

8 s i n g l e - obs erva t i on c el ls not us e d 

-> area= 2 
Ana l ys i s o f Var i a nc e 

So ur e SS d f MS F Prob > F 

Between gro ups 
~'ii(.hin groups 

11. 7716787 
.4352 59098 

23 
53 

. 511 81 211 9 

. 008 2 12436 

Total 12 . 2069378 76 .1 606 1760 3 

62. 32 0 . 0000 

B rt lett ' s test f or equa l var iances : c hi 2( 2 1 } 90 . 8 3 30 rob > hi 2 = 0 . 00 0 
Note : Ba r tle t t ' s t es t p e rfo r med on cell s wi t h pos i tive va r ia nce : 

Kruskall-Wallis oneway Anova by ranks used to test results found in the ANOVA 
above 
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logexp65, area) 

Equality of populations (Kruskal-Wallis Test) 
area Obs RankSum 

1 85 6167.00 
2 77 7036.00 

6.506 with 1 d.f. 
0.0108 

An Analysis of Variance (ANOVA) to determine whether there is a difference 
between the two areas, using individual exposure data 

logexp65 area, tabu (
I Summary of logexp65 

area I Mean Std. Dev. Freq. 
+ ­

1 .44230875 .31009767 
2 .60305812 .40077126 77 

- -+-- - - - -- ­

Total I .51871432 .36397058 162 
Analysis of Variance 
SS df MS F Prob > F 

1.04398242 1 1.04398242 8.23 0.0047 
20.284425 160 .126777656 

21.3284075 161 .13247458 
variances: chi2 1 5.2053 Prob>chi2 ='s test for 

An ANOVA done to determine whether the mean_exposure differed between boys and 
girls 

Summary of logexp65 
gender Mean Std. Dev. Freq. 

- - -+- ­
1 I .528924 .36445401 82 
2 .50824939 .3654741 80I 
--+- - ------ - ------------- ------ ­

Total .51871432 .36397058 162 
Analysis of Variance 

Source SS df MS 

.01730865 1 .01730865 
21.3110988 160 .133194368 
21.3284075 161 .13247458 

for variances: chi2 1 

groups 

's test 

F Prob > F 

0.13 0.7190 

0.0006 Prob>chi2 0.980 

161 
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A regression model to determine the effect on mean log exposure and the duration of 
high activity after adjusting for area 

xi: regress durhigh i.area 

.area Iarea 1 2 (naturally coded; Iarea_1 omitted) 

Source I SS df MS Number of obs 


- -- - -+-- ---- - -- - ------- F( 2, 159) 

1.1279116 2.563955801 Prob > F 


20.2004958 159 .127047144 R-squared 

- - -- - - Adj R-squared 


21.3284075 161 .13247458 Root MSE 


Coef. Std. Err. t p>ltl [95% Conf. 
+- - --------- ---- ------ ---- - -- - ­

.0004146 .0005101 0.813 0.418 -.0005929 

.1459298 .0589668 2.475 0.014 .0294706 

.4010727 .063786 6.288 0.000 .2750957 .5270498 

durhigh 

A t-test do determine whether gender affect the mean time spent by children indoors 
and outdoors respectively 

. ttest durin5y6, by 
Two-sample t test with equal variances 

Group I Obs Mean Std. Err. Std. Dev. [95% Conf. Interval] 
---+-­

1 82 319.4146 8.566788 77.57556 302.3694 336.4599 
2 80 330.1938 10.06318 90.00786 310.1635 350.224 
- + ­

combined 162 324.7377 6.588488 83.85777 311.7267 337.7487 
- -- - -+ ­

diff I 10.77912 13.1916 36.83123 15.273 

of freedom: 160 
Ho: mean(l) - mean(2) = diff = 0 

Ha: diff < 0 Ha: diff -: 0 Ha: diff > 0 
t -0.8171 t 0.8171 t 0.8171 

P < t 0.2075 P > It I = 0.4151 P > t 0.7925 
ttest durout56, by gender) 

Two-sample t test with equal variances 

Group I Obs Mean Std. Err. std. Dev. [95% Conf. 
Interval] 
- -------+--­

1 82 155.6768 8.731277 79.06508 138.3043 173.0493 
2 80 149.0063 9.668261 86.47556 129.7621 168.2504 

+ - - - - - - - - - - - - - - - - - - - - - - - - -' ­

combined 162 152.3827 6.491014 82.61712 139.5642 165.2012 
- - -- -+- - - ------- ------ - - - - - - -- - - - - - - - - ­

diff I 6.670579 13.01284 19.02851 32.36967 
Degrees of freedom: 160 

Ho: mean(l) mean(2) = diff 0 
Ha: diff < 0 Ha: diff 0 Ha: diff > 0 

t 0.5126 t = 0.5126 t 0.5126 
P < t 0.6955 P > t 0.3045 

I I 
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Section 4.3 

Determination of association between mean log exposure and surface dust 
levels in soil, by area 

~-----------------------------------.--------------------------------------~sort area 

. by area: regress logexp65 pbs3 

-> area= o 
Source SS df MS Number of obs 19 

---+---- ----------- ---- ------ - F( I, 17) 0.70 
Model I .036355904 1.036355904 Prob > F 0.4154 

Residual I .8868983 17 .052170488 R-squared 0.0394 
-+- - - -- - - Adj R-squared -0.0171 

Total I .923254204 18 .0512919 Root MSE .22841 

logexp65 Coef. Std. Err. t p>ltl [95% Conf. Interval] 
+--­ - -­ - ---­ - -­ -

pbs3 .0077861 .0093271 0.835 0.415 - .0118924 .0274647 
cons .2627818 .1010027 2.602 0.019 .0496847 .4758789 

-> area= 1 
Source SS df MS Number of obs 21 

- - - - -+- - - - -- - -- F( 1, 19) 14.67 
Model 1.3943905 1 1.3943905 Prob > F 0.0011I 

Residual I 1.80583453 19 .095043923 R-squared 0.4357 
- -- --+--- - - -- - - -- ------ - - -- - - Adj R-squared 0.4060 
Total I 3.20022503 20 .160011252 Root MSE .30829 

logexp65 I Coef. Std. Err. t p>ltl [95% Conf. Interval] 
- - --+- ­
pbs3 	 I .0679927 .0177514 3.830 0.001 .0308386 .1051468 

I .2727029 .1027892 2.653 0.016 .0575626 .4878431 
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durlow 

.0004865 

.0018309 

.0017671 

.0244363 
-.7512964 
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Final regression model run to determine factors associated with mean log 
exposure 

: regress .area pay .cookapp .sur pbcutrsp 

i.strslpe traftot durhigh durlow totwin5y i.loctyprd srf5yout chlpsrin [fvJ 

eight=numelg] 

i.area -1 (naturally coded; Iarea 0 omitted) 

i.cookapp Icooka 1-3 (naturally coded; Icooka 1 omitted) 

i.surfplay Isurfp_1-7 (naturally coded; Isurfp_1 omitted) 

i.strslpe Istrsl 0-1 (naturally coded; Istrsl 0 omitted) 

i loctyprd Ilocty_O 1 (naturally coded; Ilocty_O omitted) 

Source S8 df M8 Number of obs 145 
- - ---- +- F( 21, 123) 15.12 

Model 13.4322725 21 .639632022 Prob > F 0.0000 
Residual 5.2038064 123 .042307369 R-squared 0.7208 

-- - -- +--- -- ---- ---- -- Adj R-squared 0.6731 
Total 18.6360789 144 .129417214 Root MSE .20569 

logexp65 I Coef. Std. Err. t bltl [95% Conf. Interval] 
---- ---+--- ---- -- ---- -- - -- ---- -- - -- ----
Iarea 1 -.8907638 .2028388 4.391 0.000 -1. 292271 -.4892569 

pay .0015129 .0004092 3.698 0.000 .000703 .0023228 
nochldd -.0048141 .0005854 -8.224 0.000 .0059728 -.0036554 

num5y .0150706 .0038102 3.955 0.000 .0075285 .0226128 
Icooka 2 -.1920184 .0660477 2.907 0.004 -.3227557 -.0612811 
Icooka 3 -.2357809 .0795768 -2.963 0.004 -.3932983 .0782636 
Isurfp_2 .0570615 .0800146 0.713 0.477 - .1013225 .2154454 
Isurfp_3 .2960821 .0741684 3.992 0.000 .1492704 .4428939 
Isurfp_4 .429131 .0890921 4.817 0.000 .2527787 .6054832 
Isurfp_5 .197701 .0522125 3.786 0.000 .0943495 .3010525 
I .1284587 .0954256 1. 346 0.181 -.0604304 .3173478 
Isurfp_7 .2784777 .0764847 3.641 0.000 .1270809 .4298745 
pboutrsp .7646692 .1126157 6.790 0.000 .5417534 .9875851 
Istrsl 1 .247276 .043197 5.724 0.000 .1617702 .3327818 

.0001454 -3.346 0.001 -.0007743 .0001987 

.0004142 4.421 0.000 .0010111 .0026507 

.0003731 4.736 0.000 .0010285 .0025056 

.0110134 2.219 0.028 .0026359 .0462367 

.0843079 -8.911 0.000 - .9181787 .5844141 
.3076797 .117096 -2.628 0.010 -.5394641 -.0758954 
-.014495 .006775 2.139 0.034 .0279058 -.0010843 

390737 .1345764 2.520 0.013 .072688 .6054595 

.., " "''1' . " 
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Stata data used to test the selected regression model 

Section 4.4 
In order to determine the validity of assumptions made in fitting this model, including the fact 
that deviations are assumed to be a) independent and b) normally distributed with mean 0 
and constant variance, residuals of the dependent variable (mean exposure) were 
determined. This procedure also tested for homogeneity of variance. 

After fitting model (excluding logexp65=O): 

xi: regress logexp6S i.area pay nochldd numSy 
i.cookplce i.kitsepar i.bricks pboutrsp tspin pbs3 
traftot totwinSy durhigh durlow i .loctyprd sr 
[fweight=numelgj if logexp65 >0 

normtch 
i.srcpol 
chpsrout 

i.onecook 
i.strs 
chlpsrin 

A plot of residuals against fitted values lead to the following graph: 

·.301791 

Fitted values 
residual plot for log of mean exposure model 

rvfplot, border yline(O) ti("residual plot for log of mean exposure model") 

A test was also done to see whether there are any omitted variables in the regression 
model, ie whether the model can be improved by adding extra variables. 

. ovtest 
Ramsey RESET test us powers of the fitted values of logexp65 

Ho: model 	has no omitted variables 

F(3, 78) 33.17 

Prob > F = 0.0000 


Homogeneity of variance 

To test homogeneity of variance, the residuals were plotted against the fitted values. 

predict exphat 
(option xb assumed; fitted values) 
(20 missing values generated) 
predict stures, rstu 

ti (" studentised residuals vs fitted 
(20 missing values 

expnat, 
of 
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1.58241 

-6.08068 

.031004 1.24495 
Fitted values 

ntised residuals vs fitted values for log of mean exposure r 

Heterogeneity of variance 

A test was subsequently conducted to test for heterogeneity of variance (non-constant 
variance) . 

. hettest 

Cook-Weisberg test for heteroscedast using fitted values of logexp65 
Ho: Constant variance 

chi2(1) 0.07 
Prob > chi2 0.7855 

Testing For Normality 

The test for normality was done by doing a normal probability plot which plotted the 
cumulative distribution of the residuals against the cumulative distribution of a standard 
normal variable . 

. pnorm stures, gap(5) 

1.00 

'U} 0.75 

? 
~ 
~ 050 J
if' I 
ro 
§ 

I 
I 

Z 0.25 I 

0.00 J 

0.00 0.25 0.50 0.75 1.00 
Empirical prj} i/(N+1) 

, , 
I I ." Ii i I " I l' 
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