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Ecosystem approach to ;
. 1 health

/1 X Recognises the dynamic interaction between human
/| health and well-being and the different components of
_the ecosystem.

' (;L tec ""r“ates gender-based concerns and analyses and

s ki v able sl
al ublpauve inicu luua,

"Requires new disciplinary and transdisciplinary
ethodologies to examine and combine these various
elements;

. ir_i‘Adopts a finality of seeking viable short, medium and
long term solutions.
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Multiple Exposures Multiple Effects (MEME)

The MEME Contexts
Model Social conditions

Economic conditions

Demographic conditions

Exposure Health outcome
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Children’s exposure to metals and
n,eurg*behavioral performance

/
7

. ." R Mgz;ajs such as lead (Pb) and mercury (Hg) can
| rfere with normal functioning of the developing
‘ hervous system.

se effects have been observed on a continuum

We do not know if excess manganese can have
similar effects....
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A continuum of deterioration

\in

possibility to carry out

studies on small
populations

Subtle changes in Sub-clinical signs & Neurologic and
neurophysiological & j}symp'roms in indlvidualsj} neuropsychiatric
neuropsychological disorders
parameters
A m.h:..' Py - P e ane - e 10
tests ot subtle p— speciiic diagnostic
s in performance criteria
nlhus variables {m dichotomous data

large populations (or
& Vergy higﬁ exposures)
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Fine motor movement:
1Grooved Pegboard
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Writing and Grooved Pegboard results
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Predictability of
neuropsychological tests with
~“respect to learning needs




Predictability of neuropsychological
tests%vith respect to learning needs
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Predictability of neuropsychological
tes&s with respect to learning needs

O percen recelving
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Sc3cemic
seylces
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Leagl (Pb) and children

‘' Xt Pb was removed from gasoline in many
countries because of its effects on children’s

b exposure has been associated with a large
umber of cognitive, motor and sensory
ef|C|ts as well as behavioral problems
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Lead exposure & verbal I-
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{1
Current studies on IQ lead exposure: an ‘a
_international pooled analysis

/ 105 ]
| A il ‘II-."-..\_‘__ (n - 1331)
: 4 100 | |\ J“‘x,\_ 1
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- | | Mexico, Port
— | Pirie,
Rochester,
85 | -
; A T n” ) Yugoslavia

Concurrent blood lead (ug/dL)

Figure 3. Log-linear model (95% Cls shaded) for
concurrent blood lead concentration, adjusted for
HOME score, maternal education, maternal 1Q, and
birth weight. The mean 1Q (95% Cl) for the intervals
< 5 pg/dL, 5-10 pg/dL, 10-15 pg/dL, 15-20 pg/dL,
and > 20 pg/dL are shown.

aniose Lanphear et al, 2005. Environ Health Persp. 113: 894-899 L\e 1
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Many studies throughout the world have

shown relations between Pb exposure and
children’s neurodevelopment for:

{| = Executive function

i
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X Hyperactivity
2 Impulsivity
X Distractibility
= Social skills

= Antisocial behavior

2 Evoked potentials

X Nerve conduction
velocity
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An ecosystem approach to
lead and health

Old paint  Industrial wastes = Gasoline additive Old pipes
Lead 1n air, water and food
L Child’s blood lead
nutritional status
. e Child’s IQ <— | socl0-economic
T / situation
> | Mother’s 1Q
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Manganese in tap water

An interdisciplinary study

of children’s

exposure and effeci

s in Quebec




Ingested Manganese: Without risk?

T
5y

X Manganese is an essential element, necessary for a large number
of functions

/| = Common dietary sources of manganese
X Nuts, grains, green leafy vegetables, tea
2 Drinking accounts for 1-20% of ingested manganese
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2 In adults, 3-10% is retained from food

X In infants, 20% is retained from milk formula (Corner et al,,
1989)

|l PN

The "safe level of intake” (NOAEL 11 mg/d) based on fragile scientific
ground. Studies used to derive safe levels did not look for adverse effects
of manganese intake
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Neurotoxic effects of Mn in children:
studies raising cause for concern

\

2 Early studies among hyperactive and learning disabled children
‘reported higher [Mn] in hair; no source of exposure was identified!:2

a3: children exposed to water from toxic dumpsite with Mn

0 ug/L) compared to matched-pair referents:

ed [Mn] in hair

nificantly poorer performance on several neurobehavioral

ts and scores correlated with hair Mn

ingladesh*: exposed to Mn in water (4—3,908 pg/L; mean 795)
Q with concentration of Mn in well water

1 Collipp et al 1983, 2 Pihl et al 1977, 3 He et al 1994, 4 Wasserman et al 2006
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Guidelines for max [Mn] in water

®
Z,

X Guideline values:
XWHO 400 ug/L (recently lowered, was 500 ug/L)

X Canada" no health bas rl uideline

X USA 300 ug/L (Health based guideline EPA)
= In USA, 6% of private wells have >300 ug Mn/L

X Distribution of [Mn] is poorly characterized in Canada
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Pilot study Context and methods

X Public water system of a community in Quebec had
high levels of manganese from natural sources

| X We proposed a pilot project to a primary and a high
| school

X Teachers who agreed sent letters inviting parents to
participate
2 45 children were assessed (23 boys, 22 girls)
X Meanage: 11y (6-15Yy)
X Use of tap water:
2 Only 9% drank water from tap

X 96%o uses tap water to cook
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Children’s hair Mn with respect to
wellsywith different Mn levels

e Well at 610 ug/L: 71% > 3ug/g

eWell at 160 ug/L: 310{0 > 34Hg9/9

Hair Mn (pg/g)
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EIevatqu Conners’ scores & elevated

¥ hair Mn
Cahners Hair Mn (ug/g) Fisher’s Exact
sub <3.0 =3.0 Test
d n (%) n (%) (p)
< 64 19 18
0.014
> 65 0 8
< 64 19 17
0.006
‘ > 65 0 9
Jnitive problems < 64 12 19 i
1 =40) > 65 5 4
< 64 17 15
ADHD Index A
(n = 45) > 65 2 11
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Follow-up after installation of a
1 filtration system

X Four months after reduction of exposure, 33/46 children
were followed-up.

¥ < Hair manganese decreased markedly

" Mean went from 5.0 ug/g (SD 4.3) to 0.7 ug/g (SD
0.6); no value exceeded the upper limit of the normal
range (i.e. 3.0 ug/g).

| X No significant relationship between hair Mn and

| Conners scores

2 No significant change in Conners scores (teachers or
parents)
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" \- sure through tap water
~_ and children’s
neurodevelopment
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X Study population

2 Study sites

X Communities using groundwater to feed the municipal aqueduct

X Communities chosen to form a gradient [Mn] water aqueduct (0
- 1,230 ug/L)

X Total number of sites will depend on participation rate
(estimate: 8 sites)

2400 children in primary school (6 - 12 y)
1172 children seen so far
2 Participation rate 25 — 37%
X Recruitment through schools
X Inclusion criteria: live in the same house since 4 months
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Neurobehavioral Test Battery

e

Cognitive tests %

% 1Q: Wechsler Abbreviated Scale of Intelligence (WASI)
Memory: California Verbal Learning Test—Children's Version
- ibition: D-KEFS Color-Word Interference Test

ention/impulsivity: Conners’ Continuous Performance Test I1

e

Items*from the Luria Nebraska Motor Scale

X Manual dexterity: Santa Ana

| * Motor speed: Fingertapping

: Questionnaires administered to parent and teacher

2 Conners Rating Scales (long form; revised version)

(Bouffard)

X School motivation, psychosocial adaptation and school performance
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In_formation collected

b

X,

Structured Interview with mothers:

Q) &
Raven (mother 1Q) /%\\\Q fe

-
Beck Depression Inventory 4\, e / \
Hollingshead (socioeconomic status) \_"rr/
HOME (stimulation at home)

Child medical history (including perinatal stress and birth weight, etc.)

\

X X X X X X

Exposure to neurotoxicants /n utero and perinatally (alcohol, tobacco,
lead, pesticides, etc.)

| X Health services usage and school support
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Manganese exposure assessment

X Homes tap water sampling
X Measurement of Mn, Pb, Fe, Ca, Cu, Zn, As, Mg (ICP-MS)

2 Children hair sampling
2 2 cm closer to the scalp (=exposure from 2 last months)
X Measurement of Mn, Pb, Fe, Cu, Zn, As (ICP-MS)

X Residency history
X length of exposure to current manganese levels

", | X Assessment of dietary intake of manganese and iron
X Food frequency questionnaire

X Focus on consumption of foods providing elevated intake of manganese
and iron

2 Assessment of indirect and indirect intake of tap water
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1

+ Preliminary results

' 89 boys and 72 girls

X mean age= 8.8 y (SD 1.8, range 6 -13)
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Distribution of [manganese] in tap &
% water

50
Mean =99 85
Stdd. Dev. =87 132
M =158

X Mean=100 ug/L (SD 97)
X Median = 90.4 ug/L
= Range (0 — 1800)

2 2 values >1000 ug/L
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For several tests the relation with
manganeée Is different for girls and boys
BUT all preliminary results show an inverse
relation between manganese in drinking

er and performance

X Boys: X Girls:

X Verbal memory X Santa Ana motor test
X Block design
X Performance IQ
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Has received
Special Ed.

‘Special Education

Water Mn tertiles

o

.

Lowest tertile Middle tertile Highest tertile

<= 22 ug/L 22 — 152 ug/L >152 ug/L Total
38 36 30 104

90% 69% 67% 75%

4 16 15 35

10% 31% 33% 25%

42 52 45 139
100% 100% 100% 100%

Step 1: Logistic reg [Mn] continuous py,; =.003 Covariates: income, family rank

Step 2: Logistic on [Mn] grouped into tertiles; OR for middle tertile = 6.3
[1.7-23.8]; OR for highest tertile = 7.7 [2.0-30.0]
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Birth to si ths:

The cycle of O seaction gsined

rombrestik | @Swmontisto |

enVI ron menta I if mothers are 2:3 ‘f’aﬂirifpcwer‘cy
@ Newborn: overworked and

d Isea Se % underweight. undernourished. 23';:12':21{::1;

inadequate solid
foods and
unhvgenic living
environment.

© Adult: poor
diet and heavy
workload for

pregnant
mothers.

O Age three: listless
child does not
demand stimulation.
Frequent infections

Using Indicators to Measure
Progress on Environmental
Health, WHO,UNEP, 2002  © Teenager to adult

low-paid job, or lack due to weakenead

of strength, cannot © Age 5"“&'35“ of immune system and
i ' energy and poor unsafe environment.
Qﬂblose obtain adequate diet. e e

Helminth diseases.
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Methylmercury (MeHg)
\ Exposure

Iicos’éumption of fish and marine mammals is the
ary source of MeHg exposure in humans.

fis h is a very healthy food, with important
rients and for many peoples throughout the
vorld, the major source of animal protein.

X Challenge: Maximize nutritional input from fish
- consumption and minimize toxic risk
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