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The public health impact of 
chemicals



3
•(WHO, 2016) Available at:
•: http://www.who.int/ipcs/publications/chemicals-public-health-impact/en/

1.3 million deaths attributable to 
chemical exposures in 2012 

14-19 million workers are employed as ASG 
miners. Between 25% and 33% of these miners-3.3-
6.5 million miners globally-suffer from moderate 
chronic metallic mercury vapor intoxication 
(Steckling et al., 2017)

http://www.who.int/ipcs/publications/chemicals-public-health-impact/en/




World directory of poison centres, as of 
30 September 2017



Available at:
http://apps.who.int/iris/bitstream/10665/254678/1/WHO-
FWC-IHE-17.01-eng.pdf?ua=1

Childhood exposure to lead is estimated to 
contribute to approximately 600,000 new cases of 
children developing intellectual disabilities every 
year (WHO, 2016)

Fish consumption among communities in 
ecosystems affected by ASGM has been 
considered one of the most critical exposures to 
methyl mercury (Sheehan et al, 2014). 

http://apps.who.int/iris/bitstream/10665/254678/1/WHO-FWC-IHE-17.01-eng.pdf?ua=1


The burden of disease from environmental risks in 
the Americas
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% deaths attributable to
the environment

% DALYs attributable to
the environment

Differences among countries ~ 3 times for mortality and ~2 times for DALYs:
- 8 to 23% of the deaths attributable to environmental risks
- 10 to 23% of DALYs attributable to environmental risks

For NCDs: 
- age-standardized mortality varies from 35 (Canada) to 163 and 176/ 100,000 per capita 

for Guyana and Haiti respectively; 
- age-standardized DALYs / 100,000 per capita differs up to three times among countries.



Protecting the vulnerable: we cannot be gradient blind!

Larrea & Freire, 2002 [https://pdfs.semanticscholar.org/97a0/15a1c8a263c9fb0843faf54dec2a4d882281.pdf]



Public health commitments and 
mandates of the health sector

The role of the health sector in the Minamata Convention

The WHO Chemicals Roadmap

The Global Alliance to eliminate lead in paint



WHO – World Health Assembly

•





WHO Guides 

and 

documents

http://www.who.int/ipcs/assessment/public_health/mercury/en/

http://www.who.int/ipcs/assessment/public_health/mercury/en/


https://www.campusvirtual
sp.org/?q=es/cursos/en-
convocatoria

https://www.campusvirtualsp.org/?q=es/cursos/en-convocatoria


The SAICM 
2020 Goal 

(2002-2020)
to

the 2030 
Sustainable 

Development 
Goals



The WHO Chemicals Road Map

http://www.who.int/ipcs/saicm/roadmap/en/



Regulations on lead in paint in LAC: Argentina, Brazil, Chile, Costa Rica, 
Cuba, Dominica, Guyana, Mexico, Panama, and Uruguay (10/33)
[600 mg/Kg in Argentina, Brazil, Chile, Costa Rica, Dominica, Guyana, 
Mexico, Panama, and Uruguay, to 20 000 mg/Kg in Cuba]

Legally binding control: lead in 
paint

(Olympio et al., 2017)



Evidence of interventions to reduce 
exposure: lead

• Household educational or dust control interventions are ineffective in reducing 

blood lead levels in children. Insufficient evidence to draw conclusions about 

the effectiveness of soil abatement or combination interventions 

(James et al., 1999; Haynes et al., 2002; Yeoh et al., 2012)

• Strict enforcement prevented additional cases of elevated blood lead 

concentration (≥ 10 μg/dL), resulting in US$ 45 360 savings from decreased 

medical and education costs and increased productivity for protected children.

(Brown, 2002) 

(Nevin et al., 2008)

(Gould, 2009)



Way forward

'Would you tell me, 
please, which way I 
ought to go from here?'

'That depends a good deal on 
where you want to get to,‘ said 

the Cat.

Alice in Wonderland, Lewis Carroll (1865) 
.

http://en.wikipedia.org/wiki/Lewis_Carroll


Main stakeholders 
for each action 

areas

2020 overall 
objectives

&
2030 Agenda for 

Sustainable 
Development





Example: step 1



Available at:
http://www.who.int/ceh/publications/inheriting-a-sustainable-world/en/

Target 9 – “By 2030, substantially reduce the number of 
deaths and illnesses from hazardous chemicals and air, 
water and soil pollution and contamination. 
Target d – “Strengthen the capacity of all countries, in 
particular developing countries, for early warning, risk 
reduction and management of national and global 
health risks,”

Target 4 “By 2020, achieve the environmentally sound 
management of chemicals and all wastes throughout 
their life cycle, in accordance with agreed international 
frameworks, and significantly reduce their release to air, 
water and soil in order to minimize their adverse impacts 
on human health and the environment.”

http://www.who.int/ceh/publications/inheriting-a-sustainable-world/en/


Child health and the 
environment in Bolivia

Incorporating environmental health in 
the Primary Health Care Strategy

Pilot project

Agnes Soares, SDE PAHO/WHO

Betzabé Butron, Child Health PAHO/WHO

Amalia Laborde, WHO CC Uruguay

Period: April-Nov 2017

Funding: Canada



El Alto, Oruro and Desaguadero

El Alto, La Paz (peri-urbana) - 848 840 
habitantes , 5 redes de salud

Oruro, situada entre La Paz y Sucre, 264 683 
habitantes;  59% etnia quechua y aimara

Desaguadero, ubicado en la provincia de 
Ingavi del Departamento de La Paz, ciudad 
binacional fronteriza del Perú, población de 
4.981 habitantes



Oruro

467 mujeres embarazadas

• Alta correlación entre el nivel de plomo en sangre de las madres y 

del cordon umbilical – media comparable con non expuestos

• 5% de presentaban niveles de plomo >5ug/dL sangre

• 1/5 de las madres y 1/3 de sus bebes (sangre de cordón) presentaron

niveles de arsenico > 3 veces que el recomendado por la ATSDR 

(EUA)

• La concentración media de antimonio en la sangre de las madres y 

del cordón estaban en niveles semejantes a los encontrados en 

exposición ocupacional

• factores de riesgo: tabaquismo materno, un nivel educativo materno

más bajo y un familiar cercano involucrado en actividades mineras. 

Barbieri FL, Gardon J, Ruiz-Castell M, et al. Toxic trace elements in maternal and cord blood and 
social determinants in a Bolivian mining city. International Journal of Environmental Health Research. 
2016;26(2):158-174. doi:10.1080/09603123.2015.1061114. 



Barbieri et al., 2014. Science of the Total Environment 487 (2014) 13–19

• Las actividades mineras son una importante fuente de contaminación ambiental.
•Hay contaminación de las casas (polvo), creando un riesgo para la población.
• Las concentraciones de polvo en interiores y de pelo en As, Cd, Pb, Sb y Sn se correlacionaron.
• No se encontró correlación para elementos esenciales como Cu o Zn.
• El comportamiento de los niños modifica la exposición a ciertos elementos (mano-boca; juegos y 
vivir en area de mineración)
.

Estudio de 
niveles de 
metales en 
pelos de 
niños 7 – 12 
años en dos 
areas: uma
minera y otra
suburbana de 
Oruro



Otros ejemplos
• Los biomarcadores medios combinados sugieren una ingesta de 

MeHg varias veces sobre la referencia de la FAO/OMS en los 

ribereños que consumen peces y viven cerca de la minería de oro en 

pequeña escala. (Bolivia incluida en el estudio)
(Sheehan et al.(2014) Global methylmercury exposure from seafood consumption and 
risk of developmental neurotoxicity: a systematic review. Bull World Health Organ; 92: 
254-269F)

• Concentraciones de Cd, Pb y Zn exceden los valores recomendados

para uso agrícola en aguas arruba en Mondragón., sur de Bolivia

• El Pb ultrapasa los valores recomendados en zanahorias, lechugas y 

remolachas de Sotomayor (35%) y Tuero Chico (55%). 
(Miller et al. (2004) Heavy metal contamination of water, soil and produce within riverine 
communities of the Rio Pilcomayo basin, Bolivia. Sci Total Environm; 320 (2-3): 189-209)



1. Visits with Bolivian Ministry of Health 
and PAHO country office in Bolivia: 3 
municipalities (Oruro, Desaguadero, El 
Alto) and 4 instruments.

2. Workshop on environmental health 
and child health. Participants: Health 
services, municipalities, community 
organizations, NGOs, 5 WHO 
Collaborating centers and national 
and local units, EH and Child Health.

3. Development of instruments and 
testing in the field. 

4. Training on the use of the tools and 
more information on EH and Child 
Health – Health services and local 
actors.

8. One month experience using the tools. 
9. Meeting to analyze the experience.

Main Activities



4 INSTRUMENTS 

Individual
Part of clinical record
Applied by: Medical 

doctor and nurses in the 
clinic Household & 

surrounding area
Applied by: Medical 

doctors responsible for 
home visits.

Institutional (I)
Schools, health facilities, 

day care, 
industrial/business

Applied by: EH technician 
& Health authority at local 

level

Community (c)
Applied by: EH 

technician & at local 
level

Water, sanitation; cooking/heating/lighting fuel; storage of chemicals; recycling of electronic 
appliances/car batteries/cables; lead exposures; solid waste; hygiene; nearby industries, slaughterhouse 

(c); noise (c and I)
Classification: Low, moderate, high risk (traffic light colors)



Individual & Family 
forms:

• Reported better knowledge on EH

• Increased interest in learning more details

• Created an opportunity to start a conversation with 

families

• Made visible those families with greater vulnerability

• They requested involvement of all health service staff

• Some families were suspicious (fear to penalties, fines)

• There is need for better guidance on 

recommendations for the families

• Major problems: use of Chemicals, mining waste and 

solid waste surrounding areas, recycling of 

electronic/metallic materials, unsafe water & 

sanitation (Oruro) 



Territorial and 
Institutional forms:

• Trigger coordination with municipality and joint 

assessment.

• Institutions identified solutions to easy problems.

• Uncover urgent need for action in schools.

• Requires time to coordinate & complete 

(Observation)

• They requested training/information to all health 

managers & staff, municipalities, education.

• Major issues: solid waste, mercury in health 

facilities, bad conditions of bathrooms & 

infrastructure in schools.



Child at the center: Integrating the 
information from all forms

Child less 1 yr old, mother concerned because they live close to a slaughterhouse, plus

Household with sanitation problems and close to contaminated area in the
neighborhood, plus

Day care close to slaughterhouse and close to industrial area.

Individual

Household

Institution: day 
care center

Community



Lessons learned
• Instruments helped to make visible a wide range of environmental risks.

• Interest is high in these areas.

• EH requires actions from multiple sectors. To engage those who identify 
the risks (healthcare workers; environmental health workers; public health 
monitoring and surveillance) and those involved in the response and 
mobilization of resources from the very beginning. 

• Involvement of population is key – reality check

• Health services: involve all healthcare workers (not only doctors) Nurses, 
nurse aids, students, staff responsible for clinical records, etc.

• Community “hungry” for more information.

• When community is concerned about pollution, they want the 
involvement of the health sector for support and validation. 

• EH creates the need for more involvement of the health sector in efforts to 
improve conditions in the community, schools or other institutions. 



Thank you
Merci

Gracias
Obrigada

Contact: 

Agnes Soares da Silva, MD, MPH, PhD

Climate Change and Environmental Determinants of Health, CDE, PAHO/WHO

soaresag@paho.org

+12029743315

mailto:soaresag@paho.org

