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Science is more than just fascinating knowledge, it 
is also useful knowledge. I believe passionately 

that science should inform our decisions.   

Jane Lubchenco 
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Pneumonia 18% 

Diarrhoea 11% Lui, et al, 2012 

➢ In 2010, 7.6 million children under-five died worldwide. 

Contribution of 
undernutrition 
to each cause of 
death 

Burden of disease  
attributable to 
Environmental 
factors 
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Hygiene and One Health 
Non-communicable disease,  
environmental exposures & HAP 

Water quality and HWT Child development and health 
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Household Economics & Health Systems Research Unit 
Household Health Systems Research Group 

        

Daniel Mäusezahl (CH),  
Stella Hartinger (Peru)  
 
2 Project leaders 6 PhD 

2 Postdoc 13 MSc  
1 Fellow 1 MPH    

Cayetano - Swiss TPH Health Research Platform  



* 14 

Community Randomized Control Trial 

➢ San Marcos Province, Cajamarca Region,  northern Peru  
➢ Cluster Randomized Trial: 51 communities (5 – 30 children) 

➢ Age: 6 – 35 months 
➢ 12 month follow-up (Feb-09 – Jan-10) 



IHIP-Trial: Integrated Interventions 

Intervention arm: Kitchen environment Control arm: Early Child development  





Sustainability after 12, 24, 72 months 

Interventions 
 

12 months 
 
N=216 

24 months 
 
N=177 

6 yrs  
 
N=155 

OPTIMA-improved stove     

Do you have the OPTIMA -where you 
live? 200 (92%) 161 (90%) 124 (80%) 

Do you use the stove? 194 (90%) 152 (85%) 124 (80%) 

Do you use it everyday? 185 (86%) 143 (80%) 123 (79.5%) 

Kitchen Sink     

Do you have a kitchen sink were you live? 177 (82%) 155 (88%) 

Do you use the sink? 177 (82%) 135 (76%) 

Sink in good conditions 160 (73%) 101 (57%) 

SODIS -HWT     

Do you use SODIS 147 (71%) 11 (6%) 
17 

BUT do the 
ICS keep 

their original 
quality? 



AMAZONAS 5,182 
ANCASH 1,687 
APURIMAC 18,179 
AREQUIPA 14,404 
AYACUCHO 17,695 
CAJAMARCA 45,673 
HUANUCO 6,086 
HUANCAVELICA 34,770 
LA LIBERTAD 58,732 
ICA 624 
JUNIN 2,168 
LAMBAYEQUE 1,949 
LIMA 3,183 
LORETO 3,509 
MOQUEGUA 4,073 
PASCO 4,983 
PIURA 20,652 
CUSCO  41,904 
PUNO  1,154 
SAN MARTIN 4,159 
TACNA 9,802 
UCAYALI 520 

TOTAL : 301’088 

http://www.cocinasmejoradasperu.org.pe/nosotros.html 
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Reference Definition of adoption 
Rehfuess E. A. et al (2014) & 
Puzzolo E. et al (2013) 

Acquisition: stoves are purchased or installed without any reference to their later use. Initial adoption: use 
is assessed < 1 year from acquisition). Sustained use: both medium-term (assessed 1–2 years after 
acquisition) and long-term sustained use (longer time periods). 

Silk B. J. et al (2012)  Adoption is defined as the sale and installation of ICS rather than adoption as we are using it.  

Klasen E. et al (2013)  No definition given 
Lewis J. J. et al (2012)  Adoption represents some use of an ICS. 
Person B. et al (2012)  No definition given. Generally they speak of adoption as "general use" of a cookstove.  

Jeuland M. A. et al (2012) None given 
Ruiz-Mercado I. et al (2011) Adoption loosely defined as "long-term sustained use". However lots of information around the adoption 

process at an individual and population level and the components of the process.  

Shankar A. et al (2014)  Adoption is defined as the acquisition and substantive use of a technology by the user. 

Barstow C. K. et al (2014)  Reported use 
Troncoso K. et al (2007 & 2011)  "Only when the user becomes independent in the management and maintenance of a new technology, it 

can be said that it has been accepted" (Secondary quote from Rogers, E.M. et al 1986).  

Stanistreet D. et al (2014)  
 

adoption = initial uptake and sustained use = use over 12 months or longer 
 

Bwenge N. S. (2011) No definition of adoption given 

Troncoso K. et al (2014)  Adoption Index: Frequency of stove use, condition of ICS,level of satisfaction with the ICS and interested of 
replacing with a new ICS, level of satisfaction with the ICS and interest in replacing with a new ICS 

Siddig El Tayeb M. et al (2003)  
 

None given  

Rehfuess E. A. et al 
(2014) & Puzzolo E. et 
al (2013) 
 

Acquisition: stoves are purchased or installed without any reference to 
their later use.  
Initial adoption: use is assessed < 1 year from acquisition.  
Sustained use: both medium-term (assessed 1–2 years after 
acquisition) and long-term sustained use (longer time periods). 

Stanistreet D. et al 
(2014)  

Adoption: Initial uptake and sustain use 
Sustained use =Use ≥ 12 months  

Troncoso K. et al (2014)  Adoption Index: Frequency of stove use, condition of ICS, level of 
satisfaction with the ICS and interest in replacing with a new ICS 

Ruiz-Mercado I. et al 
(2011) 

Adoption: long-term sustained use ( no further specification). 

How to define adoption? 
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Personal & Kitchen evaluations (CO and PM 2.5)  



Personal exposure “time of mother in kitchen” 
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Descriptive

		

		Sampling Location		Measurement		Stove Type		N		Mean		SD		95% CI				Median		% of Reduction

		Kitchen Concentration		CO (ppm)		CONTROL		46		5.75		7.87		3.41		8.09		2.52		reference

						Open Fire		32		5.17		6.53		2.82		7.53		2.39

						Hybrid		14		7.08		10.48		1.02		13.13		3.13

						OPTIMA		41		4.66		5.75		2.84		6.47		2.95		19.0%		-0.1706349206

						Good		26		3.19		4.21		1.48		4.895		2.08		44.5%		0.1746031746

						Minimal repairs		12		4.08		2.21		2.63		5.53		3.55		29.0%		-0.4087301587

						Mayor repairs		3		19.6		6.54		3.43		35.94		22.94		-241%		-8.1031746032

				PM 2.5 (mg/m3)		CONTROL		35		0.198		0.212		0.12		0.271		0.134		reference

						Open Fire		24		0.215		0.223		0.126		0.327		0.139

						Hybrid		11		0.171		0.196		0.042		0.329		0.088

						OPTIMA		31		0.15		0.159		0.085		0.202		0.102		24.2%		0.2388059701

						Good		20		0.135		0.173		0.054		0.216		0.077		31.8%		0.4100719424

						Minimal repairs		11		0.176		0.134		0.086		0.26		0.141		11.1%		-0.0795454545

						Mayor repairs		0		-		-		-				-		-

		Personal Exposure		CO (ppm)		CONTROL		47		1.65		2.1		1.03		2.27		0.671		reference

						Open Fire		32		1.54		1.8		0.89		2.19		0.692

						Hybrid		15		1.89		2.7		0.339		3.39		0.531

						OPTIMA		41		1.45		1.53		0.974		1.94		1.04		12.1%		-0.5499254844

						Good		26		1.13		1.17		0.65		1.6		0.732		31.5%		-0.088150289

						Minimal repairs		13		1.41		0.99		0.82		2.01		1.12		14.5%		-0.8455743879

						Mayor repairs		2		5.96		2.03		(-)12.3		24.24		5.96		-261%		-5.0855769231

				PM 2.5 (mg/m3)		CONTROL		41		0.135		0.15		0.088		0.182		0.098		reference

						Open Fire		28		0.145		0.141		0.093		0.21		0.116

						Hybrid		13		0.114		0.17		0.014		0.235		0.058

						OPTIMA		36		0.103		0.117		0.067		0.148		0.054		23.7%		0.4489795918

						Good		24		0.071		0.807		0.037		0.105		0.036		47.4%		0.6326530612

						Minimal repairs		12		0.108		0.102		0.042		0.173		0.072		20.0%		0.2653061224

						Mayor repairs		3		0.337		0.186		(-)0.12		0.8		0.347		-150%		-2.5408163265

								Mean																				SD
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Mother perception

		

												unirlo

				OPTIMA						Hybrid						Open Fire

				N		Mean or %		SD		N		Mean or %		SD		N		Mean or %		SD		p-value

		Education

		Years of study of household head		34		4.5		1.637		9		3.55		1.88		32		4.34		1.536		0.334

		Years of study of Mother		34		4.32		1.45		9		4.55		1.589		32		4.062		1.702		0.47

		Socio-eco

		Agriculture main activities of family head		45		75.5 (34)				13		84.62 (11)				35		82.8 (29)				0.951

		Housewife main activities of mother		45		91.1 (41)				13		92.3 (12)				35		94.2 (33)				0.994

		HH Characteristics

		Kitchen Environment

		Completely closed		45		44.4 (20)				13		53.8 (7)				34		38.4 (13)				0.831

		Three walls		45		8.8 (4)				13		0 (0)				34		11.76 (4)				0.481

		Ave size of windows (cm2)		18		35.6		26.07		7		54.9		39.51		13		44.8		37.73		0.481

		Kitchen Volume		42		29.03		18.27		13		43.04		33.52		34		34.94		22.28		0.424

		Type of wood

		Eucalipto		46		43.38 (20)				12		41.67 (5)				35		45.71 (16)				0.986

		Hualango		46		19.57 (9)				12		8.33 (1)				35		25.71 (9)				0.552

		Chamana		46		6.52 (3)				12		16.67 (2)				35		8.57 (3)				0.608

		latrines		45		82.2 (37)				13		69.23 (9)				35		77.14 (27)				0.936

		piped water system		45		73.3 (33)				13		92.31 (12)				35		88.57 (31)				0.809

		well, manatial		45		15.5 (7)				13		0 (0)				35		5.71 (2)				0.203

		lighting

		Household Behavior

		Time spend cooking		46		184.32		74.8		12		229.16		89.99		35		192.4		80.72		0.213

		Smoking		46		8.70 (4)				12		25.0 (3)				35		22.84 (8)				0.257





		





		





		

				OPTIMA				Hybrid				Open Fire

				N		%		N		%		N		%		p-value

		In the last 48 hours have you had…

		Watery eyes		42		18.6		13		53.8		33		51.5		0.004

		Burning eyes		43		37.2		13		69.2		33		69.7		0.009

		Red eyes		43		18.6		13		38.4		32		59.3		0.001

		Cough		43		27.9		13		23		33		48.4		0.11

		Lack of air		43		6.9		13		30.7		22		38.3		0.003

		Runny nose		43		18.6		13		38.4		33		42.2		0.064

		Phlegm		43		18.6		13		7.69		33		9.09		0.389

		Chest tightness		43		11.6		13		0		33		12.1		0.424

		Chest congestion		43		9.3		13		7.69		33		12.1		0.878

		In general do you have?

		Back pains		43		27.9		13		46.1		33		54.5		0.058

		Head acks		43		46.5		13		53.8		33		60.6		0.474

		Eyes		43		44.1		13		50		33		72.7		0.042

		Cough		43		18.6		12		25		32		43.7		0.056







Policies, certification, informality, onsite 
quality assurance, market development, 
post policy implementation  

Flexibility for design selection & 
deliverables, market development, 
selection criteria, dependency 

Policy mechanisms: com leaders, creation of 
competences, market development, 
replacement 
Social Influence (approval social networks), 
reputation 

Fuel and technology; durability and design; 
time; perception of safety, HH improvement 

Public policy 
 & law 

Institutions 

Community 

Inter- 
personal 

Intra- 
personal 

Brieger, 2006, Health behaviour and the SEM 

ICS implementation happens in a system context that is often neglected 

Socio - Ecological Model 



Pre-
contemplation 

Acceptance Use Adoption Sustained 
Adoption 

Process of adoption 

Market 
User 

Project / 
programme 

… the SEM can provide a needed systemic view to address  
adoption at all level of the adoption continuum. 



 Research  
 

1.  Integrated Approaches: Nestor Nuño (PhD) 
2.  Livelihoods & Household economics: Raphaela Graf 
3.  m-Health: Matias Finat, Bladimir Morales,  
4.  WASH: Serena Haver 
5.  AMR & OneHealth: Anika Larson 
6.  Household Behaviors: Nestor Nuño 
7.  ECD: Paola Castellanos 
8.  NCDs: Giuliana Sanchez, Guido Bendezu, 
9.  Env. Exposures: Patricia Mallma (PhD) 
10.  Climate Change: Luciana Blanco 
 



Adaptation to Climate Change and Health 



Key Messages 

“Present day changes in heat waves labour 
capacity, vector-borne disease, and food 
security provide early warning of 
compounded impacts expected if 
temperature continues to rise.” 

“A lack of progress threatens both 
human lives and the viability of the 
national health systems they depend on, 
with the potential to disrupt core public 
health infrastructure and overwhelm 
health services.” 



691 mudslides “huaicos” 
Flooding and rainfall (Jan-Apr) 

El Niño Coastal Event -2017  



What is the El Niño Southern Oscilation (ENSO) ?  

Warm ENSO Phase 
“Central” 
-Warming at central 
Pacific basin (3+4 / 1+2) 
-Time to react (~4 months) 
 
 
 
Neutral/cold ENSO 
“Coastal El Niño” 
-No warming at central 
Pacific basin 
-Strong coastal warming 
(>+2°C)  
 



Results Health –Dengue 

Source: National Center for Disease Epidemiology, Prevention and Control –Ministry of Health – Peru  

Peak: 7,558 
cases 
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Economic Loss 

-Highest in the affected areas  

-Estimate increases to 7.7 billion  
-Accounts 3.5% of the national GDP 
& 11% of the total GDP of the affected 
regions.  

 

 


		Type of infrastructure

		Description

		Total cost

(US$ Million)

		% of total



		Transport

		Highways, roads, and bridges at the national and local level

		2,994

		49.4



		Education

		Public schools renewal or reconstruction

		819

		13.5



		Water and sanitation

		Renewal of water supply and sewage facilities

		626

		10.3



		Urban lanes

		Reconstruction of affected lanes and pathways

		455

		7.5



		Agriculture

		Reconstruction of irrigation channels

		413

		6.8



		Health

		Renewal or reconstruction of hospitals and small-scale health centers

		413

		6.8



		Housing

		Renewal or relocation and reconstruction

		342

		5.6



		Total

		

		6,061

		100.0









Results - Policy 

National 

Regional 

Local 

President 

PCM MINDEF COEN 

COER 

COEL 

National 
Funds 

Regional 
Gov’t 

Local 
Gov’t 

Local 
Defense 
Groups 

EFEN 
DIRESA 

SENHAMI 

Funding Governance Information Management 

INDECI 
CENEPRED 

SINAGERD 

PREVAED 
PP0068 

 
Emergency funds 

(FOMIN) ~5m 

Bottlenecks 

CONAGERD Dec. 2016 



  

“I wish we had been able to predict it with months in 
advance. It seems to have come out of nowhere. Although 

the far-eastern Pacific was somewhat warm throughout 
2016, the warming in January 2017 was intense and abrupt”  

 

 

 
Ken Takahashi-Director of the National Meteorological and Hydrological Service 



So what does the future hold for the 

Multigenerational cohort 

Non-communicable of disease on 
Andean populations 
 
Early child development 
Dual burden of disease  
Epidemiology of Metabolic Syndrome, 
CVD markers  and COPD 
Food consumption patterns and NCDs 
Estimate the exposure-response 
relationship 
Bio-banking, biomarkers 















¡Muchas gracias! 


