LEAD EXPOSURE OF CHILDREN ATTENDING PRE-SCHOOL FACILITIES IN PRETORIA

APPENDICES
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LEAD EXPOSURE OF CHILDREN ATTENDING PRE-SCHOOL FAGILITIES IN PRETORIA

APPENDIXA. NAMES OF THE PRE-SCHOOL FACILITIES

PARTICIPATING IN THE STUDY

Pre-school name Location Contact person No of o:hik.iren]sL Operating times
SOSHANGUVE Block
Yulamehlo H Elizabeth Masilela ~30 07:00-16:30
Masizane H Sophie Mazisa 42 07:00-16:00
Boitumeiu 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
Boitabison ELC L Mrs Mofomme 27 07:00-16:00
Dimakatsong L Asnath Masebe 20 07:00-16:00
Lesedi L Faith Pifjeng 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 07:00-18:00
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
Tebogo Day Care Y Margaret Kgabo 28 07:00-16:00
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
Reatlegile Early Learning P Johanna Letsoalo ~70 05;00-17:00
Rethakgetse P TM Malakapatlo ~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 88 Dora Konaite 70-80 06:30-16:00
Kutlwane S8 Margaret Khoza 37 06:30-16:00
Mpepule R Elsie Mokonyana 54 06:00-16:30
Siyafunda R Gladys Ngoko 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
Botshabeio 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
Edutots Garsfontein Mrs Scimper 70 06:30-18:00
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 Zelna Botes 120 07:00-17:30
Highland Kids Faerie Glen Magda Boonzaaier 06:45-17:00
Bambolini Kleuterskool Faerie Glen Elsabe Joubert 320 06:45-17:00
Laspossie Nursery School Wapadrand Corlia Snyman ~20 07:00-17:00
Snipper-Snip Prepriméreskool Garsfontein Henrietle du Plessis 146 06:45-17:30
Happy Hours Nursery Garsfontein Veronica Kemsley 25 07:00-17:30
Noddyland Créche-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 Maroelana Jenni Brock 85 Full day
Babbel & Krabbel Nursery School Meyerspark Rika Arnold ~105 Full day
Meyerspark Nursery Schoot Mevyerspark Ronel vd Bl ~80 07:00-17:00
Moreletapark Creche-Cum Nursery School Moreleta Park 07:00-17:30
Moreleta Duifies Moreleta Park 07:00-17:30
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STATIONARY MONITORING RECORDING SHEET (for Gilian pumps)

Indicate positions of pumps on sketch
Name of facility:

Field worker:

Date of sampling:

Pump Filter Time | Particle | Fiow rate Location Time Value on Flow Comments
no no on size @ start off display | rate @
at end end
RSP Outdoors
TSP Outdoors
-
TSP Indoors
RSP Indoors
(if
enough
pumps)
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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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

Qutdoors:

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

Take one sample for every 10 m? (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.
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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 ashless filter and moisten with 1-2 mi 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)
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Take the washable template and place firmly on the surface (10 cm by 10 c¢m 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 wipeffilter.

Wipeffilter should be folded again with sample side folded in

Put filter (or wipe) in zZipper 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.
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DATA RECORDING SHEET FOR SOIL MONITORING

Pre-school name?:
Date of sampling *:

Surface soil outdoors:

Field worker that took the sample:
Surface area of the playground where 5 year olds play the most:
No of samples taken at a specific playground

X

(surface area/10)

Sample
No®
(start @ 1)

Shape
playground

of

Surface
area of
playground

‘Location of sample
Indicate on rough sketch the outlay
of the playground and where

samples were taken

Time when
sample was
taken?

Colour of soil

Comments

1 Round off, eg if | get 2.5, take 3 samples
2 Remember to put this info on label on the plastic bag
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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

| Sample Location of sample Time  when f Comments —
No® Indicate on rough sketch the | sample was | Indicate surface area if template was not used
(start @ 1) | outlay of the room and where | taken?
samples were taken
—
i
|

Remember to put info on the label on the bag.
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APPENDIXE. TYPES OF ACTIVITIES INCLUDED IN DIFFERENT
LEVELS OF ACTIVITIES SPECIFIED

Activity level Type of activity
Low Sitting
Sitting and talking
Sleeping
Praying
Standing
Medium Walking
Singing without actions (normally)
Crawling
Washing hands
Eating
Sitting and playing
Pushing light objects
Climbing on objects
Laughing normally
Bathing
High Running
Jumping
Fighting/bullying others
Singing actively — with actions
Lifting heavy objects (eg children)
Pushing heavy objects
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APPENDIX F: TIME-ACTIVITY DIARY TEMPLATE

PROCEDURES AND CRITERIA FOR TIME-ACTIVITY DIARIES

Observations and Time-Activity Diaries

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

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

From this list, select one class containing 5-year olds (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 olds, 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 olds, 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
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General information

1. Date of survey:

2. Area in which pre-school is: Garsfontein Soshanguve Faerie Glen

Other area:

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 Girl

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)
Note: oniy the start and the end is indicated here.

Name:

Time
day

Of§ time in
| possible)

minutes

1 Location (indicate actual

if

Type of activity

indicate whether child did any of these during the

period under consideration

Main activity level-
low/med/high*

Comments

Indoors

| Outdoors

07:00 -
0715

Run

Climbing on objects

Jumping

Put dirt/sand in mouth

Put other objects in mouth (specify)
Eat without washing hands

Eat with hands

Other significant activity (specify)

07.15 —
07:30
etc...

Run

Climbing on objects

Jumping

Put dirt/sand in mouth

Put other objects in mouth {specify)
Eat without washing hands

Eat with hands

Gther significant activity (specify)

16:30 —
16:45

Run

Climbing on objects

Jumping

Put dirt/sand in mouth

Put other objects in mouth {specify)
Eat without washing hands

Eat with hands

Cther significant activity (specify)
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Location (indicate actual

Type of activity

glar;e of time in minutes if | Indicate whether child did any of these during the :‘él\z’a;/r:na;zt;;;tyhl*evel- Comments
possible) period under consideration 9
Run
Climbing on objects
Jumping
16:45 ~ Put dirt/sand in mouth
17:00 Put other objects in mouth (specify)

Eat without washing hands
Eat with hands
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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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?
1. 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?
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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.

+ |f the traffic is very busy, just provide an indication of the total number of trucks over
the counting period.

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

o If there is little traffic, indicate the types of vehicles, ie motor vehicle, taxi, bakkie,
truck on the recording sheet
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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

Name of pre-school:
Name and surname of teacher (optional) or teacher ID:
Date of questionnaire completion:
Time of completion:
Interviewer’s name:

R W=

o

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: ]

8.1 Normally attending pre-school: — _ 8.2 On the survey day:
9. Number of 5 year olds (born between 1 Aug 1995 and 31 July 1996):
9.1 Normally attending pre-school 9.2 On the survey day:

MAKE-UP OF TEACHERS AT THE CENTER

10. Total number of teachers:

10.1  Normally at the pre-school 10.2  On the survey day:

10.3  Normally teaching 5-y olds 10.4 On the survey day:
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FUELS AND APPLICATIONS THEREOF AT THE CENTER

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

Type of fuel Total duration of
(Tick applicable) Time of day use (in hours
please)

1.1 | Wood Morning/afternoon/whole day

11.2 | Paraffin Morning/afternoon/whole day

11.3 | Gas Morning/afternoon/whole day

11.4 | Electricity Morning/afternoon/whole day

11.5 | Charcoal Morning/afternoon/whole day

11..6 ’gﬁgﬁ;ﬁis coal) Morning/afternoon/whole day

11.7 Dung Morning/afternoon/whole day

11.8 Other (specify)

Any clarification on the question above?

12. What cooking apparatus do you use?

12.1  Stove
12.2  Primus
12.3 Open fire

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)

13.4 Other?

14. Is the kitchen a separate enclosed area? Yes

No
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15.

151
15.2
15.3

15.4
18,5

15.6
15.7

15.8

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

|

f
T
f

Type of fuel Time of day Total duration of use ‘
(in hours please)
None | e T |
Wood Morning/afternoon/whole day
Paraffin Morning/afternoon/whole day |
Gas Morning/afternoon/whole day 7
| Electricity Morning/afternoon/whole day i
Charcoal Morning/afterncon/whole day
" Anthracite
(smokeless | Morning/afternoon/whole day
coal)
Dung Morning/afternoon/whole day

15.9  Other (specify)

16.

16.
16.

16.

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

1
2.

3

17.
18.

10.

All

20.

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

All the rooms

Rooms where 5-year olds play most of the time?

Other (specify)

How many rooms does the child-care center have?
How many doors leading to the outside does the building have?

Which outside doors are normally open on a typical winters day?
] Some None

L

In how many rooms do the 5-year olds play during the day? | |

(Field worker: Mark these on the map)

—
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21.
- do

1
2.
3

22.
221
22.2

23.

23.1
23.2
23.3

24.

24 1
24.2
243

25.

251
25.2
25.3
254

What is the surface area of these various rooms (To be measured by field workers
not do during class time!)

m X m
m X m.
. m X m.

How many outside windows are there:

In total

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

Room 2

Room 3

Which windows are normally open during this time of year?

All windows
No windows
Certain windows

If certain windows open, are they the ones?
Closest to the road?

Furthest from the road?
On various sides? Specify

What types of material are the building made of?

Bricks (painted)

Facebrick

Corrugated iron (mazinke)
Other? Specify:

SMOKING STATUS OF TEACHERS?

26.1

26.2
26.3

Yes

Do any of the teachers at the school smoke tobacco?
Yes j No

If yes, how many are smoking?

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

No
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GENERAL ISSUES AT PRE-SCHOOL RELATED TO LEAD EXPOSURE
Qutside:

27 Describe the type(s) of surface outside:

Soil
Grass

Cement

Carpet
Other [— specify

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?

Mostly lawn/grass

Other Specify

29.1 s the playground ever cleaned?
Yes No

29.2 If yes, how is it cleaned? (explain procedure)

29.3 How often is the playground sweeped?

Daily j

-
Weekly times a week
Monthly times a month
Less often specify

30. Has any sanding been done of any painted surface recently (ie during the last 3
months?)
Yes No
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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

No

32.2 How often are the surfaces inside where the children play, cleaned?

Daily
Weekly
Monthly
Less often

specify:

times a week
times a month

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

No

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 No [ |
35. If yes, how often is the sand changed?
Every week

Every 2™ 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)

m X 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 T No ]

!
 —

38.2 if not, what are the different colours?

Black
Red
Brown

Other specify:

39.1 Are there any small industries near the pre-school?
Yes [: No

39.2 If yes, list them:

40.  Are there any other sources of pollution at or around the pre-school?
Yes ™) No

L

401 If yes, list them:

i T ) v i ' YT E3 | T iy bl ] I ] i i
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41.

411

41.2

41.3

41.4

41.5

41.6

417

41.8

42,

421

422

Is it directly next to a quiet road Next to a busy road

OBSERVATIONS AROUND THE CENTER - to be observed by students

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

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

What material does this road consist of?
Dust
Tar

Other (specify)

]
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)

Location of pre-school;

Closest main street/road to pre-school:
(very busy road)

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

Yes No

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

—
0-10m L 11-20 m > 20m

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):

Is the street at a slope? Yes No j

When facing the traffic, are vehicles going uphill on:
the side of the pre-school on other side of road?
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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 —
43.2 Afternoon at 13:00 for 15 minutes
43.3 Afternoon at around 16:00 for 15 minutes

* 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

No of trucks for every 10 vehicles
07:30 13:00 16:00 Comments

Traffic Traffic

next .
to opposite

Tot no
of Traffic | Traffic | Traffic | Traffic
vehicles | nextto | opposite | next to | opposite

1-10
vehicles

11-20
vehicles

21-30
vehicles

31-40
vehicles

41-50
vehicles

51-60
vehicles

71-80
| vehicles
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OTHER OBSERVATIONS AROUND THE PRE-SCHOOL

45, Was it a particularly windy day?  Yes No

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 No

48. Were the children outdoors less often than normal because of the weather?

Yes No

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 Dwell time

- 10 Sweeps / Reading
- 3 Readings / Replicate
- 3 Replicates

- Dual detector mode

- Autolens on

- Internal standard 20 ppb In
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APPENDIX1. LABORATORY CONDITIONS FOR GRAVIMETRIC
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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APPENDIXJ. FLOW DIAGRAM OUTLINING EXECUTION OF

STUDY
Criteria:
¢ Include a facility in township -
Pre-school facilities in . area and one in a formal
Population Pretoria accommodatin | residential area
‘ g { Facilities accommodating more |
children of 5 years of age * than 20 children

l .

. Criteria:

: . Outdoor source strength
Geogra;i)hlcal areas . defined by distance from |
l . road

Random sample of - Criteria:

children from each . Syears of age o
-school facilit No developmental disabilities 5

pre-sc ; y i Able to play normally on day of

/ \ . sampling

Time-activity patterns and Monitor TSP or R_SP
micro-environments at pre- over same period
school over 8-h period {indoors and outdoorsy | ]
(duration to be determined i inst ts: TS
........................... in nilot study) + Instruments. ' i
' Instruments: ; . Stationary monitoring !
© Time-activity diaries : Lead i
_Questionnaires = i concentrations "
in surface soil Composition of Pb
outdoors and on in samples
surfaces indoors

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

# General:
Pb ] o - Determine explanatory
Average exposure of children in different factors pertaining to lead
geographic areas exposure
Difference between exposure in differeni - Establish  children-specific
geographical types of pre-school facilities exposure parameters
Comparison of activity patterns in different . Estimate population
geographical areas distribution of lead

Average concentration in surface soil
Association between exposure and proximity
to busy road

Analyses
of results

128

N v Y o e | " . PR 3. N - N N R



LEAD EXPOSURE OF CHILDREN ATTENDING PRE-SCHOOL FACILITIES IN PRETORIA

APPENDIX K. LETTER OF CONSENT: DEPARTMENT OF

EDUCATION
University of Pretoria
School of Health Systems and Public Heatth
FAX
TELEPHONE 1 +27 12 841-4189
FAX 1 +27 12 841-3659
FAXTO : 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:
e Stationary monitoring indoors and outdoors at the pre-school which will
monitor airborne lead
s 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 lJsselmuiden 012-841 3230
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APPENDIX L. LETTER OF CONSENT: TSHWANE HEALTH
SERVICES

STADERAAD VAN PRETORIA
City COUNCIL CF %2”?@’?%
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APPENDIX M. LETTER TO PRINCIPAL OF SELECTED SCHOOL

University of Preforia
School of Health Systems and Public 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:

e 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.

o 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

e 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
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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. 1t 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
- By e-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 4380/ 083 227 0585
Prof Kuku Voyi 012 841 3964
Prof Carel ldsselmuiden 012-841 3230
Ms Riétha Oosthuizen 012-841 4189
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LETTER OF CONSENT

Name of pre-school:

Yes, | give permission for my day care center to take part in this study

(signature) (designation)

No, | 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 4189/082 692 4380
By fax: Fax no: 012-841 3659
e-mail to: ijiohn{@csir.co.za
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APPENDIX N. INFORMATION SHEET TO PARENTS

University of Pretoria

Schodl 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 012 841 4189/082 692 4380
Prof Kuku Voyi 012 841 3964
Prof Carel lJsselmuiden 012-841 3230
Mr Fred Mololekwa 082 972 9522
Riétha Costhuizen 012-841 2035

Kind regards

Juanette John
MSc student in Community Health
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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 grondbesoedelingsviakke by
kleuterskole te bepaal. Die kleuterskool wat u kind bywoon, is een van dié 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 socs 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 012 841 3964
Prof Carel lJsselmuiden 012-841 3230
Riétha Oosthuizen 012-841 2035

Vriendelike groete.

Juanette John
MSc student in Gemeenskapsgesondheid
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University of Preforia

School of Health Systems and Public Heaith

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
moya le lerole e bakwa ke eng. Creche e ngwana wa gago a e tsaneng, ke e nngwe ya tse di
tihopilweng.

Mo dithutong tse, re dirisa seelo sa moya le mobu ka fa gare le ka fa ntle ga pre-school. Re
lebelesisa le metshameko ya bana go bona gore ke nako e kana kang e e dirisiwang ka fa
gare le 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 o batla tshedimoso ka dithuto tse, ikopanye le mongwe wa batho ba ba latelang:

Juanette John 012 841 4189/082 692 4380
Prof Kuku Voyi 012 841 3964
Prof Carel lJsseimuiden 012-841 3230
Mr Fred Mololekwa 082 972 9522

Kind regards

Juanette John
MSc student in Community Health
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APPENDIX O. QUESTIONNAIRE STRUCTURE AS USED FOR
DATA ANALYSES INCLUDING VARIABLE NAMES

QUESTIONNATIRE TC DETERMINE PERCEPTIONS ABOUT EXPOSURE

Questionnaire/pre~-school [{Qesnc}]: ##
1.1 {Area} of pre-school (l=30sh 2= Pta East): #
1.2 If Pta E, what is sub-area? [{Earea)] ##

1.3 Type of area of pre-school {(l=formal 2= informal} [{typarea}] #

1.4 {Name} of pre=-school:

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

W N
S

ad
[aw}

Today's date: {today} <today>
4, {Time} of questionnaire completion  #
Interviewer name [{intervw}]:

{Pay}/month (R): RE##
{Addres} of pre-school:

oy Ot

}

"MAKE-UP OF CHILDREN"

"Tot no of children™
8.1 Normally attending [{nochild}]: ### 8.2 On survey day [{nochldd}]:
#H4

No of 5-y olds:
9.1 Normally attending [{numby}]: 4 9.2 On survey day: [{numbyday}]
£

MAKE-UP OF TEACHERGS:

Tot no of teachers:

10.1 Normally at pre-school [{normtch}]: ## 10.2 On survey day [{tchday}]
##

10.3 Normally teaching 5-y olds[{nortchby}]# 10.4 On survey d [{nortchbd}]
#

FUELS AND APPLICATIONS AT CENTER
11.1.1 Is one type of fuel used for cooking [{onecook}]? # ({l=Yes 2Z=No)
11.1.2 If YES, what type is 1it? [{flcook}]l #
11.1.3 If YES, which time of the day do you use the particular
fuelwood? [{timecooki] # {l=morning Z=afterncon 3=whole day 4=morning
& afternocon 5=other)
11.2 Tot duration of use of fuel (in h)? [{durfuel}] ##
11.3 If more than 1 type is used, 1is 1it: {l1=Yes 2=No)
11.3.1 {woodl} #

3
3
11.3.2 {paraffl} #
11.3.3 {gasi} #

138

i i i R 3 o he i B i PR Y T T U P 1 x i N



LEAD EXPOSURE OF CHILDREN ATTENDING PRE-SCHOOL FACILITIES iN PRETORIA

11.3.4 {electrl} #

11.3.5 {charcli} #

11.3.6 {anthracl} #

11.3.7 {dungl} #

11.3.8 {otherck} # {specck}

11.4 Which time of day is the 1st type used? [{tmcoockl}]? #
{l=morning 2=afternoon 3=whole day 4=morning & afternocon S=other)

11.5 Which time of day is the 2nd type used? [{tmcook2}]? #
(1=morning 2=afternoon 3=whole day 4=morning & afterncon S=other)

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

11.7 If applicable, tot duration of use of fuel 2 [{durfuel2}] ##

12. What cocking apparatus do you use? [{Cockapp}l? #

13. Where do you do cooking? [{cockplce}] #
(l1=1in kitchen 2=other areas 3=cutside place)

14. 1Is kitchen separate enclosed area? [{kitsepar}] # (1=Yes 2=No)

15. 1Is any fuel type used for heating? [{anvheat}] # (l=Yes 2=No)
15.1 Is one type of fuel used for heating? [{oneheat}] # (i=Yes 2=No)

15.2 If YES, what is it? [{fuelheat}] #
15.3 Total duration of fuel use in hours [{fueldurh}] ##

15.4 If YES to (15.1), what time of day used? [{fueltime}] #
{l=morning Z2=afternoon 3=whole day 4=morning & afternocon 5=other)

15.5 If more than 1 type is used, is it: (1l=Yes 2=No}
15.5.1 {wood2} #

15.5.2 {paraff2} #

15.5.3 {gas2} #

15.5.4 {electr2} #

15.5.5 {charclz} #

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}] # {(l1=morning 2=afternoon 3=whole day 4=morning &

afternoon S=other)

15.7 Total duration of use of fuell (h) [{fuelldur}] ##

15.8 If more than 1 type of fuel used, what time of day is 2nd fuel used?
[{fuel2ttm}] # (l1=morning 2=afternoon 3=whole day 4=morningé&

afternoon S=other)

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

16. If applicable, which rooms are heated? [{roomheat}] #

(1=all rooms 2=rooms where 5-y old play 3=other)

BUILDING STRUCTURE
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17. No of rooms of centre [{NumRcom}] ##
18. No of outside doors [{NumDoor}] ##
19. Outside doors open? [{docropen}] # (1=All 2=some 3=nomne}

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

21.1 Surface area of room 1- in m2? [{Arearml}] ####. 4

21.2 If playing in more than one room, area of room 2 in m2?

HHH . #

22. No of outside windows:
22.1 In total? [{totwin}] ##

22.2 Per room where 5-y olds play? {winroom1} ## {winroom2}

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

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

24.2 1If various sides, specify [{winvar}] #

##

25. What types of material does building consist of? (l=Yes 2=No)

Is it:{bricks} #
Facebrick [{facebrck}] #
Corrugated iron [{coriron}] #
Stop-nonsense [{stop-non}] #
{Wood} #

Other type of material {otherbld} # Specify

SMOKING STATUS OF TEACHERS
26.1 Do any teacher smoke? [{smoke}] # (l=Yes 2=No)
26.2 If yes, how many are smoking? [{numsmoke}]l #

26.3 If vyes, do teachers ever smoke when with c¢hildren?
{(1=Yes 2=No)

GENERAL ISSUES

Outside:
27. Is the type(s) of surface outside: (1=Yes 2=No)
{soilout} #
{grssout} #
{emntout} #
{crptout} #
{otherout} # {specout}

28. Material of playground mainly [{surfplay}] #

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

[{smkechil}]
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29.3 How often cleaned? [{frclnout}] # (il=daily 2=weekly 3=montly 4=less
often)

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

Inside:
31. Type(s) of surface(s) indoors. Is it (1=Yes 2=No):
{Cementin}? #
{Carpetin}? #
{Tilein}? #
{s0ilin}>? #

#

{Otherin}? {specin}

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

or specify method inside [{spmetin}]

TIME-TABLE & TAPs
33.1 Does school have time-table? [{timetab}] # (1=Yes 2=No)

33.2.1 Child 1:
Arrive: [{arrl}] #### Leave: [{leavell}] ####
Birthdate 1 [{birthl}] <dd/mm/yy>
Birthdate Y2K [{birthdlb}] <dd/om/vyyy>
{Gender1} #
{Weightl} (kg): ##
Duration of attending (years): [{durattliy}] # [{durattim) ##

{Comchldi}:

33.2.2 Child 2:
Arrive: [{arr2}] #### Leave: [{leave2}] ###4#
Birthdate 2 [{birth2}1 <dd/mm/yy>
Birthdate Y2K [{birthd2b}] <dd/mm/yyyy>
{Gender2} #
{Weight2} (kg): ##
Duration of attending (years): [{duratt2y}] # [{duratt2m) ##

{Comchld2}:

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

{Comch1d3}:

33.2.4 Child 4:
Arrive: [{arrd}] #### Leave: [{leaved}] H###
Birthdate 4 [{birth4}] <«dd/mm/yy>
Birthdate Y2K [{birthdab}] <dd/mm/yyyy>
{Gender4} #
{Weight4} (kg): ##
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{Comchld4}:

Duration of attending (years):

[{durattay}] # [{durattam) ##

33.2.5 Dur of time spent by 4 children observed

33

Child 1:
Child 2:
Child 3:
Child 4:

.2.6 Activities of 4 children observed
Child 1:

#H#4 . #

Chiid 2:

HH4 . #

Child 3:

HH# . #

Child 4:

.4

Indoors [{durinl}] ###.# Outdoors
Indoors [{durin2}] ###.# Outdoors
Indoors [{durini}] ###.# Outdoors
Indoors [{durin4}] ###.# Outdoors

{(minutes) :

[{duroutl}] ###. 4
[{durout2}] ###. 4
[{durout3}] ###.4#
[{durout4}] ###.4#

{min) :

High [{durhighl}] ###.# Med [{durmedl}] ###.# Low

High [{durhigh2}] ###.4 Med [{durmed2}] ###.# Low

High ([{durhigh3}] ###.4 Med [{durmed3}] ###.# Low

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

33.3 Pollutant concentrations:

33

33

33

33

33

33

33

.3.1 Conc of Pb indoors (TSP) (ug/m3) [{Pbin}] #.### ug/m3

If no value,

.3.2 Conc of Pb outdoor (RSP) [
If no value, why? [{missPb2}

{PboutRSP}] #.### ug/m3
] # (l=missing 2=below detection limit)

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

.4.1 Conc of TSP indoors (ug/m3}

[{TsPin}] ####. ### ug/m3

[{durlowl}]
[{durlow2}]
[{durlow3)}]

[{durlow4}]

why? [{missPbl}] # (l=missing 2=below detection limit)

If no value, why? [{missPM1}] # (l=missing 2=below detection limit)

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

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

.5 Conc of Pb in surface dust (ug/m2):

Floor indoors ([{PbSD1}]1: ####. 4#4
Object such as book case [{PbsD3}]:

Other surface [{PbSD4}]: #it##. ###
specify [{spcsdloc}] <A

Window sill [{PbSD2}1: ####. ###
HHEH . HiH
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33.6 Conc of Pb in surface soil (ug/g soil):

Near traffic [{rbs1}]: #i . [{spctrflo}]
Sandpit [{Pbs2}]: B i [{spepitlo}]
Playground area [{Pbs3}]: B [{spcpgloc}]
Other location [{PbsS4}]: HiHE . HiH Specify [{spcsoil}]

OTHER SOURCES OF POLLUTION

34. Is there a sandpit? [{sandpit}] # (l=Yes 2=No)

35. If yes, how often is sand changed? [{frgchnge}] #

36. If yes, when last was sand changed? [{whnchnge}] <dd/mm/yy>
Sand change Y2K [{whnchng2}] <dd/mm/yyyy>

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

38.1 Soil colour same all over? [{scilcol}]l # (i=Yes 2=No)

38.2 If no, what are different colours? (l=Yes 2=No)
{Black}?
{red}?> #
{Brown}? #
{Cream}? #
{White}? #
{Other}? #

He

{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? [{szcpol}]l # (l=Yes 2=No)

40.1 If yes, what are these? [{polspec}] #

OBSERVATIONS AROUND CENTRE

41.2 Distance of closest street to fence of pre-school (m): [{strdist}] ###

m
41.3 Material of this road? [{roadmat}] # (i=dust 2=tar 3=other)

41.4.1 Was a different street used for the traffic counts? [{strtrffec}]
#

{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}] ###

41.5 Location of pre-school? [{loctostr}] #
{1=dir next to quiet road 2=dir next to busy road)
41.6 closest main {busy street }[{mainstr}]:

41.7 Stop street/robot near pre-school? [{stoprob}] # (1=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}] #
(1=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}] ##4#
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
[{ALELTR}] #i#

Total [{AftTot}] #i#

44. Rate the traffic volumes of the rcad where traffic counts were taken
[{trfents}] # {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 exceptionally cold during the day? [{temp}] # (1=Yes 2=No)

48. Were children outdoors less often than normal? {outnrml} # (l=Yes
2=No]
Temperatures:

min for the day (deg C): [{mintemp}l ##.#
max for the day (deg C): [{maxtemp}] ##.#
avg for the day (deg C}: [{avgtemp}] ##.4

GENERAL COMMENTS

{Comm1}
__{comm2}

{Comm3}

144

i 1 N TR H IR It X1 s i H | H 1



LEAD EXPOSURE OF CHILDREN ATTENDING PRE-SCHOOL FACILITIES IN PRETORIA

APPENDIX P. FORMULAS USED FOR CREATION OF VARIABLES
USED IN ANALYSES

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

Generate trfimeas =
Replace trfmeas = strdist if strtrffc ==
Replace trfmeas = trfdist if strtrffc ==

2

1
Location of the pre-school

Generate loctyprd-.

Replace loctyprd=1 if trfmeas«<=60 & traftot >=200
Replace loctyprd=1 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={pbsdl +pbsd2 + pbsd3 + pbsd4 + pbsds)/5

Generate Meansoil=.

Replace Meansoil={pbsl +pbs2 + pbs3 + pbs4)/4

Surface area/child indoors and outdoors

Generate srfSyin = numSy/arearcom =2 no of children/m2 indoors

Generate srisyout

]

numsy/srfpgr 2 no of children/m2 on playground
Generate chlpsrin = arearoom/numSy > surface area/child indoors

Generate chpsrout

i

sripgr/numsy = 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

Soshanguve* | Pretoria East* Total no

17/07

18/07

19/07

20/07

23/07

24/07

25/07

26/07

27/07

RHWINWWIOININNW

30/07

WIWO|WWWWwW Ww W
GOW BN |WD IO D

31/07

Total number of
Jacilities visited

w
o
N
5
&
P

*

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

Variabl Soshanguve Pretoria East

ariables Mean SD Median * Mean SD Median*

No of children 41.2 17.0 35 106.6 51.5 100
No of children on 27.8 13.4 245 91.0 53.2 84.0
survey day
No of 5-y olds 11.3 7.9 9 213 78 20
No of 5-y olds on 9.2 6.9 7.5 18.9 72 19.5
survey day
No of teachers 2.7 0.84 3.0 7.4 4.3 5.5
No of teachers on 23 0.8 25 71 45 5.0
survey day
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 1 1.6 0.9 1
Ratio of
childrenfteacher 15.7 5.6 16 16.4 6.6 16.5
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
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Table 7. Gender distribution of children observed in the two areas
Soshanguve PtaEast | Total |
N N % | N %
Overall
Boys 57 44 101 47
Girls 62 51 113 52.6
Unknown 0 1 1 0.4
Total 119 96 215 100 B
5-y olds attending>= 6 hours on day of survey .
Boys 43 39 82 51
Girls 42 38 80 49
Total 85 77 162 100
Table 8. Weight distribution of the children observed in the two areas
Variables Soshanguve Pretoria East
Mean SD Mean 1)
Weight 18.1 36 20.0 3.3
No of observations 21 40
% of tot no of children for
which weight was available 217119 = 18% 40/96=42%
Table 9. Types of energy sources used for cooking by area
Area
| Soshanguve Pretoria East | Total
Type of fuel if one type used
N % (of 14*) N % (0f23*) | N % (of 37%)
Paraffin 7 50 0 0 7 19
Gas 1 7 0 0 1 3
Electricity 5 36 23 100 28 75
Charcoal 1 7 0 0 1 3
Types of fuel indicated if more than one type used
ﬁ N % (of 16™*) N % (of1**) | N % (of 17*)
Wood 4 25 0 0 4 23.5
Paraffin 5 31.3 0 0 5 294
Gas 3 18.7 1 4 4 23.5
Electricity 10 62.5 1 4 11 64.7
Charcoal 8 50 0 0 8 471
Anthracite 2 12.5 0 0 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
Soshanguve Pretoria East Total
N % of 30 N % of 24 N % of 54
Stove 13 43 24 100 37 68
Primus 10 33 0 0 10 19
Stove &
primus 1 4 0 0 1 2
Mbawula 4 13 0 0 4 7
Mbawula &
stove/primus 2 / 0 0 2 4
Total 30 100 | 24 100 54 100
Table 11.  Types of energy sources used for heating at pre-school facilities
by area
| Type of fuel Soshanguve Pretoria East Total
N % (of 7*) N % of 12* N % of 19*
| Type of fuel if one type used
| Paraffin 1 14 0 0 1 5
Electricity 3 44 12 100 15 80
Charcoal 1 14 0 0 1 5
Anthracite L1 14 0 0 1 5
Types of fuel if more than one type used
N % {of1**) | N % (0f1**) | N %(of 2*)
Wood 1 100 0 0 1 50
Paraffin 1 100 0 0 L1 50
Gas 0 0 1 100 1 50
Eleciricity 0 0 1 100 1 50
Charcoal 1 100 0 0 1 50

*

No of pre-schoals 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
Building material Soshanguve Pretoria East Total
N % of 30 N % of 24 N % of 54

Main floor material indoors
Cement | 18 63 2 8 21 39
Carpet 30 100 22 92 52 96
Tiles 2 7 21 88 23 43
Other” 1 3 1 4 2 4
Main building material of pre-school
Bricks 8 27 16 67 24 44
Facebrick 7 23 14 58 21 39
Corrugated iron 17 57 1 4 18 33

| Wood 6 20 0 0 6 11

%

includes blankets on carpet, wood

Note: More than one type of material was indicated at some pre-schools

IR
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Table 13. Number of rooms that 5-y olds normally play in
| Noofrooms | Soshanguve Pretoria East Total
{ N %of30 | N % of 24 N % of 54
1 24 80 11 46 35 64
2 6 20 10 42 16 30
3 ¢] 0 2 8 2 4
4 0 0 1 4 1 2
Total 30 100 24 100 54 100
Table14. Characteristics of surface area of areas indoors and outdoors in
which 5-year olds spend most of their time
. Soshanguve Pretoria East
Variables Mean  SD _ Median® | Mean _ SD __ Median®
indoor areas
Tot area of 5y 1
playroom 28.3 14.3 25.4 69.5 48.1 51.4
Surface area of 5-y
room (m?)/child 33 2.4 2.7 4.2 4.4 25
No of children/m® of
playroom 04 0.3 NA | 0.4 0.2 NA
Outdoor areas
(Tn‘?})area ofplayground | 3518 4063 2643 | 8886 8055 714
Playground area
( m%’,ch“ y 427 569 27.8 487 408 31.4
No of children/m* of
playground 0.4 0.3 NA 0.4 0.2 NA
a median included in cases where the distribution is skew, ie where median and mean
not the same
NA Not applicabie — mean and median exactly the same
Table 15.  Distribution of types of materials of the playground that 5-year

olds mainly play on

Soshanguve Pretoria East Total

Playground material N % N % N %
Sand 12 40 3 13 15 28
Sand & lawn 5 17 4 17 9 17
Cement 5 17 2 8 7 13
Lawn 1 3 8 24 7 13
Cement/sand/lawn 2 7 4 17 6 1M1
Sand & cement 3 10 2 8 5 9
Cement & lawn 1 3 3 13 4 7
Cement/sand/lawn/carpet 1 3 0 0 1 2 |
Total 30 100 24 100 | 54 100 |
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Table 16a. Road and traffic parameters by area

Characteristic | Soshanguve | Pretoria East Total
N | N N %
Non-tarred road 27 1 28 52%

Traffic light/stop street

14 17 31 54%
| near pre-school
No of pre-schools near 3 13 16 30%
busy road

Table 16b. Motor vehicle counts in two areas

Variables 3 Soshanguve Pretoria East 1 p-

LMean SD  Median® | Mean SD Median® | yajue

Total traffic counts ® T 66.3 105.8 21.5 4211 418.7 274 <0.001

Dist of traffic count road | * ’

from pre-school fence 25.3 32.2 6 18.0 24.0 10 0.365

(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

o Response | Soshanguve | Pretoria East Total
Characteristic rate (%) T N % N % N o B

Wind blew on day 100 22 73 11 46 33 61

of survey

Wind blew whole 72 13 50 7 54 20 51
day —t ~
lnd_lcated as 100 18 60 16 67 34 63
being cold day

Children outdoors

less than normal 74 11 46 4 25 15 38
on account of

weather N |
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mean were the same

Table 18. Time-activity parameters for the two areas (in minutes, unless
indicated otherwise)
Variables Soshanguve Pretoria East
Mean SD Median® | Mean SD Median °© p-value
Duration indoors 319.0 100.7 337.5 310.9 73.6 315.0 0.510
Duration indoors of 5y
olds attending >=6 h 338.0 89.1 347.5 310.1 75.6 315 0.034
Duration outdoors 128.2 79.0 120 180.9 82.1 191.3 <0.001
Duration outdoors of
5y olds attending >=6h 122.7 771 112.5 185.1 76.2 195.0 <0.001
N . i
Duration of high 976 427  NA | 1317 646 1425 <0.001
activity levels
Duration high activity
of 5-y olds attending 99.4 45.5 95.0 135.2 64.3 142.5 <0.001
>=6 h
Duration of medium
activity levels® 216.9  81.0 217.5 205.6 53.1 205.0 0.154
Duration medium
activity of 5y olds 226.1 63.4 225.0 199.5 51.7 202.5 0.004
attending >=6 h
D“"a“o“l e"\f ;}’SW actvity | 4353 514 1350 | 1546 623 157.5 0.005
Duration low activity of
5y olds attending >=6 1343 44.8 135.0 160.7 61.0 165.0 0.002
h
Duration observedon 405 501 4530 491.8 67.8 512.5 <0.001
survey day
Duration observing 5y
olds attending >=6 h 460.7 518 465.0 4952 61.4 513 <0.001
Duration of stay on
survey day (h) 76 1.0 7.7 8.4 1.2 8.8 <0.001
Duration of stay of by
olds attending >=6 h 7.8 08 NA 85 1.1 8.8 <0.001
% of 5y olds attending
>= 6h (%of tot no 85/119=71% 77/96=80% -
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
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Table 19.  Distribution of pollutant concentrations in the two areas
Va;;able s ‘Noof Soshanguve Pretoria East p-V_élue
observations/area | Mean SD Median Mean sSbh Median
Lead concentrations in air {ugim®)
SA 1-month guideline: 2.5 pg/'m3
WHO 1-year guideline: 0.5 ug/im®
| Pb indoors | ... ) ‘ I
(TSP) S: 30 PE: 24 J0.0?B 0.081 0.042 L0.091 0.115 | 0.072 0.583
'(DT"’SP) outdoors | o 51 pg: 24 }o.oes 0166 0024 J' 0145 0168 0074 0.015
g‘ép outdoors | o. 3y pE: 24 0098 0076  0.041 I 0200 0302 0074 0.122
Lead concentrations in surface dust (ugimg)
USEPA & HUD: 1000 ug/m*® |
I ]
Floor — surface | . 57. pg. 20 ' 878 882 572 | 517 621 313 0127 |
indoors | f
R - !
Window sill S: 13: PE: 21  558.2 580.0  262.7 | 1001 1298 56.1 0.004 |
Other object
indoors eg book | S: 22; PE: 18 120.0 150.2  43.8 40.7 43.7 27.0 0.043
case, table
Other surface(1) | S: 13: PE: 4 177.5 170.0 1283 | 932 1173 474 0.374
(%her surface | q. 3. pg: 1 1180 1430 607 | 878 ; 87.8 NA
Avg lead ' in 173.1 1367 1397 | 642  54.1 50.2 0.005
surface dust !
i Lead concentrations in surface soil (pg/g soil) l
Dutch soil investigation criteria; 300 pg/g 7
Location  near
the gate near | S:28: PE:22 224 23.8 14.1 15.5 14.0 9.8 0.233
traffic
Location Nls12: PE:22 5.5 29 4.4 15 12 0.9 0.000
sandpit
8?9' location | . 19, pE: 21 9.3 538 8.2 44 39 27 0.003
%her location | o. 14. pE: 4 8.0 10.6 42 48 62 3.0 0.579
Avg lead in 17.7 13.3 106 | 69 49 5.2 0.010
surface soll
S=Soshanguve PE=Pretoria East
1 Represents avg of different samples taken at each location
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Table 20. Exposure in the two areas (indicated in pg/m® * h)
[ T
‘ Soshanguve Pretoria East
Exposure Mean SD  Median Mean sD Median | p-value
Individual level exposure
n 119 96
Exposure indoors 0424 0457 0.233 0471 0.518 0.374 0.481

Exposure indoors of 5-

y olds attending >=6 h 0476 0468 0.278 | 0.508 0.543 0.394 0.694
Exposure outdoors 0.143 0261 0.045 0.456 0.530 0.245 <0.001
Exp outdoors of 5-y

olds attending >=6 h 0.161 0274 0.057 0.473 0.512 0.268 <0.001
Sum of indoor &
outdoor exposure 0.567 0575 0.352 0.926 0.818 0.686 <0.001

Sum of indoor &
outdoor exposure of 5- 0.638 0567 0.382 0.981 0.828 0.791 0.002
y olds attending >=6 h |
Pre-school level exposure
n 30 24

Mean exposure at pre- .

school on survey day 0.569 0577 0372 0.926 0.810 0.665 0.037

Mean exposure at pre-
school of 5-y olds 0.576 0.576  0.373 0.930 0.806 0.690 0.030"

attending >=6 h

Table 21 is included in the results section (p76).
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Figure 4.

1. Soshanguve
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+ random selection

38

First sampling:

e did o Jonger exist (n = §}

e COUND MO B fOund (n = 45}

e e
¢ did not fit inclution criteria {n = 8}

I 18 | included

Second sampling: 130 (teft over after first sampling)

‘ random selection

22

3 id 10 lOnger exist {(n = 3)

e COMIG Ot be found {n = 3)
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—
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L "x l
Total sample: [’18_;71“4—;?:2—]!
:_ _N'—‘*““::'oo small {n=2)
Final sample: 4 30 ‘
2. Pretoria-East ‘
63
[————-—% could not be traced (n = 13}
vvvvvvv ——  refused to participate (n = 8j
e gidd ot fit inclusion criteria (n = 15)
27
S —»  pulled out (n =2}
- too small {n=1)
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Soshanguve 30

Total pre-
schools: Pretoria East _ _31
s
o
Second stage
54 x 4 = 216

sampling:

Diagram outlining the selection process in the two areas

154

o Eow ot















LEAD EXPOSURE OF CHILDREN ATTENDING PRE-SCHOOL FACILITIES IN PRETORIA
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Figure 12d. Mean of logexposure at pre-schools by area
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Figure 13. Box plot indicating the distribution of exposure by gender
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kwallis logexp65, by {(area)

Test: Equality of populations (Kruskal-Wallis Test})

area _Obs  _RankSum
1 85 6167.00
2 77 7036.00

6.506 with 1 d4.f.
0.0108

chi-squared
probability

f

it

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

cneway logexpé65 area, tabu {(individual level data)
! Summary of logexp65s
area | Mean  Std. Dev. Freq.
____________ +_-.___-.—......._____..._,._._.._.......,_.__-....._._..._._.._
1 .44230875 .31009767
2 .60305812 .40077126 77
———————————— +——~—.———~—.-~-—-—w———-—-——————-—-»———-———-—-—-—-——
Total l .51871432 .36397058 162
Analysis of Variance
Source SSs df MS F Prob > F
Between groups 1.04398242 1 1.04398242 8.23 0.0047
Within groups 20.284425 160 .126777656
Total 21.3284075 161 .13247458
Bartlett's test for egual variancesg: c¢hi2(l) = 5.2053 Probschiz = 0.023

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

cneway logexpé5 gender, tabu
| Summary of logexpss
gender | Mean  3td. Dev. Freq.
____________ e o o
1 f .5285924 .36445401 82
2 { .50824939 .3654741 80
____________ o o o e
Total i .51871432 .36357058 162
Analysis of Variance
Source 88 df MS F Prob > F
Between groups .01730865 1 .01730865 0.13 0.7190
Within groups 21.3110988 160 .133194368
Total 21.3284075 161 .13247458
Bartlett's test for equal variances: chi2(l) = 0.0006 Prob>chi2 = (.980
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. xi: regress logexp65 durhigh i.area (individual level data)
i.area larea 1-2 (naturally coded; Iarea 1 omitted)
Source | ss df MS Number of cobs = 162
————————— T e R R F( 2, 159) = 4.44
Model f 1.1279116€ 2 .563955801 Prob > F = 0.0133
Residual | 20.2004958 159 .127047144 R-squared = 0.0529
————————— R i Adj R-sqguared = 0.0410
Total | 21.3284075 161 .13247458 Root MSE = .35644
logexp65 | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_________ e
durhigh | .0004146 .0005101 0.813  0.418 -.0005929 .0014221
\ Iarea 2 1 .145923%8 .0585668 2.475 0.014 .0294706 .262385
L cons | .4010727 .063786 6.288 0.000 .2750857 .5270498

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

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

ttest durinbyé, by { gender)
Two-sample t test with egual variances

Group | Obs Mean std. Err.  Std. Dev. [95% Conf. Interval]
"""" 1| sz 219.4146  s.566788  77.57555  302.3694  336.4599

2| 80 330.1938 10.06318 30.00786 310.1635 350.224
combined | 162  324.7377  6.semses  £3.85777  311.7267  337.7487
Caize | 1097912 121816 as.eatzr 15.273

Degrees of freedom: 1690
Ho: mean(l) - mean{2) = diff = 0

Ha: diff < 0 Ha: diff ~= Ha: diff > 0
t = -0.8171 t = -0.8171 t = -0.8171
P<«t = 0.2075 P> jt] = 0.4151 P>t = 0.7925

ttest durout56, by { gender)
Two-sample t test with equal variances

Group | Obs Mean std. Err. std. Dev. [95% Conf.
Intervall
_________ b e
1 { 82 155.6768 8.731277 79.06508 138.3043 173.04893
2 } 80 149.0063 9.668261 86.47556 128.7621 168.2504
_________ e e e
combined } 162 152.3827 6.451014 82.61712 139.5642 165.2012
_________ b e e
diff ] 6.670579 13.01284 -19.02851 32.36967

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

Ha: diff < ¢ Ha: diff ~= 0 Ha: diff > 0
t = 0.5126 t = 0.5126 t = 0.5126
P <t = 0.6955 P> |t] = 0.6089 P>t = 0.3045
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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:

-» area=
Source

Model
Residual

Number of obs
F( 1, 17)
Prob » F
R-squared

Adj R-squared
Root MSE

19

0.70
0.4154
0.0394
-0.0171
.22841

]

it

]

i

-.0118924
.0496847

.0274647
.4758789

->» areas
Source |

Model |
Residual |

Number of obs
F( 1, 19)
Prob > F
R~squared
Adj R-squared
Root MSE

21
14.67
0.0011
0.4357
0.4060
= .30829

#

]

#

regress logexpé5 pbs3
0
1 88 4af MS
--------- +__.-._-__.-._.._-w_—_..__..._...___.....___
|  .036355904 1 .036355904
{ .8868983 17 .052170488
_________ B I il
.923254204 18 .0512918
Coef Std. Err t
.0077861 .0083271 0.835
.2627818 .10100627 2.602
1
58 daf M8
--------- +_-_....._._.,_.-~_-_—_—-—._—_..——_..-.._—_.
1.3543905 1 1.3%943505
1.80583453 19 .095043923
_________ U
3.20022503 20 .160011252
Coef. 5td. Err. t
.0679927 .0177514 3.830
.2727029 .1027892 2.653

0.001
0.016

.0308386
. 0875626

.1051468
.4878431
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Final regression model run to determine factors associated with mean log

exposure

xXi: regress

i.strslpe

eight=numelg]

i.area
i.cookapp

o s

.strslpe

-

Source

Model
Residual

.surfplay

.loctyprd

Iarea_0-1

Icooka_1-3
Isurfp 1-7
Istrsl 0-1
Ilocty 0-1

naturally
naturally

naturally
naturally

{
{
(naturally
{
(

21  .639632022
123 .042307369%

13.4322725
5.2038064

logexp65 i.area pay nochldd numby
traftot durhigh durlow totwinby

i.cookapp i.surfplay pboutrsp

srfS5yout chlpsrin

145
15.12
0.0000
0.7208
0.6731
.20569

Tarea 1
pay
nochldd
numsy
Icooka 2
Icooka 3
Isurfp 2
Isurfp 3
Isurfp_ 4
Isurfp 5
Isurfp 6
Isurfp 7
pboutrsp
Istrsl_1
traftot
durhigh
durlow
totwin5y
Ilocty 1
sribyout
chlpsrin
cons

-.8BS07638
.0015129
-.0048141
.0150706
-.1820184
-.2357808
.0570615
.2960821
.429131
.197701
.1284587
.2784777
. 7646692
.247276
-.0004865
.0018309
.0017671
. 0244363
-.7512964
-.30767597
-.014495
.3390737

.2028388
.0004092
.0005854
.0038102
.0660477
.0795768
.0800146
.0741684
.08909%21
.0522125
. 0554256
.0764847
.1126157
.043197
.0001454
.0004142
.0003731
.0110134
.0843079
.117096
.006775
.1345764

1

N o o W W W

-8.

i.loctyprd
coded; Iarea_0 omitted)
coded; Icooka 1 omitted)
coded; Isurfp 1 omitted)
coded; Istrsl 0 omitted)
coded; Ilocty 0 omitted)
Number of obs =
F( 21, 123) =
Prob > F =
R-squared =
Adj R-squared =
Root MSE =
P>iti
0.000 -1.292271 -
0.000 .000703
0.000 -.0058728 -
0.000 .0075285
0.004 ~-.3227557 -
0.004 -.3932583 -
0.477 -.1013225
0.000 .1482704
0.000 .2527787
0.000 .05943495
0.181 -.0604304
0.000 .1270809%
0.000 .5417534
0.000 .1617702
0.001 -.0007743 -
0.000 .0010111
0.000 .0010285
0.028 .0026359
0.000 -.9181787 -
0.010 -.5394641 -
0.034 ~-.0279058 -
0.013 .072688

.4892569
.0023228
.0036554
.0226128

0612811

.0782636
.2154454
.442893%
.6054832
.3010525
.3173478
.4298745
.9875851
.3327818
.0001987
. 0026507
. 0025056
. 0462367

5844141

.0758954
.0010843
.6054595

[fw

Fl W 3 I B
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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 O
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=0):

. xi: regress logexp6d 1.area pay nochldd numdy normtch i.onecoock
i.cockplce i.kitsepar i.bricks pboutrsp tspin pbs3 i.srcpol i.strslpe
traftot totwinSy durhigh durlow i.loctyprd srfSyout chpsrout chlpsrin
[fweight=numelg] if logexp63 >0

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

239586 1 . o b

Residuals
T

|

-.301781 © i
031004 l ‘ ' 1.24495
. Fitted valuas
residual plot for log of mean exposure model

rviplot, border yline(0) 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 using powers of the fitted values of logexp6h
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

(20 missing values generated)

graph stures exphat, border yline(0) ti("studentised residuals vs fitted
values for log of mean exposure model")
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1.58241 |

o I
| |
S
2 1 “ ) .
5 |
3 ‘ |
2 |
¢
g . l
o
N |
£ i )
2 ' |
v }
2 | |
2] - i
i |
i
o088 -{
031004 1.24495

Fitted vaiues

ntised residuais 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-Welsberg test for heteroscedasticity using fitted values of logexpéb
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{b)

pMormal Fi{stures-mj/s]
o
tn
&
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