
The Synergy on Climate Change Research in China 
and in São Paulo

Atmospheric environment and human health: 
research challenges in view of climate change

Helena Ribeiro

Department of Environmental Health 

Doctorate Program in Global Health and Sustainability



Studies in São Paulo

• Changes in the microclimate in slum outdoor 
environments and thermal discomfort (Silva, E.N.; 
Ribeiro, H.)
In micro-scale (intra-urban environments) there are 
different conditions of thermal comfort

• Favela Paraisópolis, S.Paulo

• 4 streets and alleys of different width and a point 
outside it on a tree-lined street in the Morumbi 
neighborhood



Favela Paraisópolis – Station A



Monitoring Station C



Monitoring Station H



Average Hourly Temperatures



Hospital admissions of children
and air temperature – São Paulo



São Paulo: better and worse social
profile



Associations: Hospitalizations and
temperature

• > daily thermal amplitude > hospitalizations for 
respiratory diseases in children under 5 years

• 1.5 times higher risk when air quality is poor

• Circulatory diseases in > 60 years: higher rates in 
districts with worse socio-environmental profile 
and low HDI 

• Cold days and strong thermal oscillation more 
associated with worsening diseases of the
circulatory system



Air Quality and COVID-19 in Megacities: Lessons Learned 
and Future Challenges for Public Health
Connerton, Assunção, Miranda, Slovic, Pérez Martínez,  Ribeiro, H. IJERPH. 
2020.                      March 2020 and 5 years before



CO in LA, NY, São Paulo & Paris



Economy and mobility restrictions

• CO diminished 40% in São Paulo, 24% in Los 
Angeles, 19% in New York and 67% in Paris.

• NO2 diminished 25% in São Paulo, 38 % in Los 
Angeles, 24% in New York and 39% in Paris. 

• PM 2.5 diminished 12% in São Paulo, 37 % in Los 
Angeles, 24% in New York and 28% in Paris. 

• Ozone increased in São Paulo, New York and Paris. 
Exception Los Angeles



Healthy living: healthy ageing
Ribeiro, H., Oliver, S., Santana, K.

The role of UV radiation in vitamin D levels and disease
prevention

VITAMIN D one of the essential nutrients for good health
and is dependent on the atmospheric environment

Deficiency related to: diabetes, cognitive function, obesity,
osteoporosis, hypertension, atherosclerosis, some types of
cancer, depression



Deficiency of
Vitamin D

Regular exposure to sunlight is a preventive
measure: it can be responsible for up to 80% of
its production in the human body

How atmospheric factors contribute to vitamin D
sufficiency or deficiency is still poorly studied and
requires new methods for analysis

• Radiation depends on latitude, season,
atmospheric conditions such as cloud
cover, relative humidity and air pollution

• Global Focus can help elucidate



Vitamin D deficiency: risk groups

• Elderly at higher risk of hypovitaminosis D
• Lower sun exposure
• Reduced dermal production
• Inadequate feeding
• Less absorption in the gastric tract
• Use of multiple medicines
• Elderly in long-term institutions have an even higher risk
• Risk of fractures
• Women are more tended to develop deficiency, which is

related to bone health (osteoporosis)

People with dark skin



Objectives and Methods

• Investigate vitamin D levels in healthy women 
comparing countries in different latitudes and 
climates

• Use of validated questionnaires: sun exposure; 
lifestyle; physical activity; general mental 
health; food diary in each country 

• Use of a solar dosimeter for 4 days 
(polysulphone badge)

Blood sample of 100 healthy women over 35 
years of age in each city/country to check vitamin 
D levels



- 4 days use
(Wednesday to Sunday)



Aerial view of Araraquara
the selected city in Brazil 
(House of the Sun)



Araraquara
• 224,304 inhabitants (IBGE, 2014)

• Agriculture-based economy with large sugarcane and orange
plantations and industrial activities related to its processing

• 97.16% of the population in urban areas

• HDI 14° in Brazil: 0.815 considered too high

• Latitude 21° 47' 38" S 48° 10' 33" O, near the Tropic of Capricorn

• 664m above sea level

• Tropical climate with summer rains

• Originally covered by tropical forests or cerrado.

•



Fieldwork in Araraquara



Results

r = -0,326 

r = 0,224 

r = 0,294 

R = -0,271



Results

r = -0,309 



Results

Overweight women had lower UV radiation exposure
and lower vitamin D levels

Those with ideal vitamin D levels (75 nmol/L), on
average, had normal weight.

Vitamin D and calcium intake in the diet were well
below recommended levels.

White-skinned women had higher concentrations of
vitamin D (15% deficient) than brown or black
women (25% deficient).

Women living in neighbourhoods with more trees
received more radiation and had higher levels of
vitamin D



Final Considerations

• Unexpected finding that older women had higher vitamin
D levels, higher sun exposure, and body mass index in
normal parameters indicate that healthy habits are
favourable especially among higher risk groups.

• Need for urban and health policies to address unequal
risks and ensure health and well-being for all

• Climate change with warmer temperatures motivate
people to buy air conditioning and to stay indoors.

• In Brazil 17 million houses have air conditioning (12%)

• Large demand in cities

• Need to provide nature-based solutions


