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Some health effects associated with air pollution are well recognised, such as increases in hospital admissions and deaths from cardiovascular diseases, respiratory diseases and lung cancer. People with pre-existing cardiovascular and respiratory diseases and older people are particularly at risk. 

Now, researchers are finding that air pollution may be associated with a much wider range of health conditions, including diabetes and neurological disease, as well as exposure during pregnancy being associated with miscarriages, low birth weight and pre-term births. Much new research has been published in the last year.

Toxic air pollution (fine particulates, PM; and nitrogen dioxide, NO2) causes more than 40,000 deaths in Britain each year
. The Royal College of Physicians and the Royal College of Paediatrics and Child Health state: 

“In most cases legislated concentration limits do not represent a ‘safe’ level for the population as a whole, but are often talked about as levels considered to not pose a ‘significant risk’ to health. This begs the question of the meaning of ‘significant’ – given, for example, that impacts of exposure to fine particles have been observed at very low concentrations and that there is no evidence for a threshold for exposure at the population level”. 

Public Health England has estimated that health effects from air pollution cost the NHS and social care services more than £40 million annually
. 

Of the 29,000 deaths annually from exposure to PM2.5 in the UK, the Committee on the Medical Effects of Air Pollutants (COMEAP) estimates only a small fraction relate to exposures in excess of legal limits
. This means we must get levels of PM2.5 much lower than they are in North Hertfordshire.

Levels of NO2 have been illegally high in most urban areas of Britain since 2010, and Hitchin is no exception. The annual average AQO for NO2 has been regularly exceeded at Paynes Park and Stevenage Road in Hitchin
. There are aspirations but no real action from NHDC to encourage walking and cycling but experience indicates little will come of these in terms of reducing traffic movements. We only know levels of air pollution where monitors are installed – they may be higher elsewhere.

ADULTS

Lung cancer
Higher exposures to PM2.5  and PM10  cause higher risk of lung cancer in adults
.

Asthma & respiratory diseases
Studies in several cities in Britain show adults are 1.4 – 2.1% more likely to be admitted to hospital for asthma on days with high NO2 pollution.

Even relatively low traffic-related air pollution increase risks of respiratory and allergic airways problems in susceptible people
.
Dementia
Air pollution is linked to a higher chance of developing dementia (Alzheimer’s and vascular dementia) according to a 2018 study by London University researchers
. At all ages people’s health was at risk from breathing dirty air, but the research found that people over 50 in areas with the highest levels of NO2 had a 40% greater risk of developing dementia than those with the least NO2 pollution. Increases in dementia risk were also observed with PM2.5 specifically from traffic sources. When compared to people living outside London, with clean air, presumably the difference in risk would be even greater. The link between higher pollution and higher levels of dementia could not be explained by any other risk factors. 
Long-term exposure to PM10 is associated with loss of mental ability, in maths and verbal tests, in older people
. 

Diabetes
A meta-analysis which included three studies on PM2.5 and four studies on NO2, showed an 8–10% increased risk of type 2 diabetes per 10 μg/m3 increase in exposure to both pollutants, with stronger associations being observed in women
.

Heart attack and strokes
A 10-year study of air pollution exposure and coronary artery calcification (hardening of the arteries) showed that PM2.5 and NO2are strong risk factors for atherosclerosis
. Nearly 7,000 people were monitored in six US cities with traffic-pollution levels commonly seen around the world. Moving house from a low-pollution rural area to a high-pollution metropolitan area would cause atherosclerosis to increase 38% faster every year.

According to an October 2019 report from King’s College London, people of all ages are at higher risk of heart attack on high air pollution days than lower pollution days, related to PM2.5 particles
. Each year on average, high air pollution days in London are responsible for 87 more cardiac arrests.

The risk of emergency hospitalisation for stokes is greater on high air pollution days, by 3.9% in Derby, for example. This is related to NO2 levels. In London, more people are admitted to hospital for strokes on high air pollution days than on low pollution days, and these strokes could be prevented by lowering NO2 air pollution. Living near a busy road in London increases risk of hospitalisation for strokes by 6.6%. 

BABIES AND CHILDREN

Children are even more susceptible to air pollution than adults.

Miscarriage, stillbirths and premature births
Long-term and short-term exposure to traffic pollution increases the risk of miscarriages. A 2019 paper shows a 10-ppb increase in 7-day average levels of NO2 increases the risk of spontaneous miscarriage by 16% 
. This is akin to the number of miscarriages caused by smoking during pregnancy. The average seven-day NO2 level in the week preceding the miscarriages was 34 micrograms per cubic metre (µg/m3) of air – the air quality objectives that NHDC works to are: 200 µg/m3 not to be exceeded more than 18 times a year for one hour, and an annual mean of 40 µg/m3. This means that some women in North Hertfordshire have definitely experienced a miscarriage caused by traffic pollution.

A study of more than half a million births and stillbirths in London suggest that exposure to higher levels of ozone (O3) and traffic non-exhaust PM2.5 (from brakes and road dust) during pregnancy may 

increase risk of preterm birth and stillbirth
. An increase in O3 exposure was associated with higher risk of preterm birth, all-cause stillbirth, and with 22% increased odds of asphyxia-related stillbirth. PM2.5 was associated with 3% increased odds of preterm birth and 7% increased odds of stillbirth.
Low birth weight
Living near busy roads contributes to low birth weights in babies. According to which city has been analysed, the risk of low birth weight is increased by 0.1 – 0.4% with high NO2 pollution
.

Infant mortality
In 2019, research into air pollution in Britain was reported that looked at the births and deaths of 8 million babies
. The study found that exposure to air pollution from road traffic is associated with reductions in children’s lung functions as early as the first trimester of pregnancy. In the most pollutes areas, the risk of post-neonatal deaths increased by 11% for NO2 and 12% for PM10. The risk of deaths in infancy increased by 7% for NO2 and 4% for PM10.

Brain and cognition
Traffic-related air pollution has been linked to poorer cognitive (brain) development in young children
, and continued significant exposure may produce neuroinflammation and altered brain immune responses in early adulthood.

Reduced lung growth and poor lung function
Many research studies have shown the damage caused to children’s lungs by traffic pollution. Roadside NO2 pollution stunts lung growth in children by 7.7% in Birmingham and by 12.5% in London
. This lack of growth is permanent and cannot be remedied at an older age. Living near busy roads contributes to a 4.7% (Birmingham) and an 8.7% (London) greater chance of reduced lung function in children over the long term.

Asthma
Four million children develop asthma every year worldwide as a result of NO2 pollution from traffic
. About 92% of paediatric asthma cases attributable to NO2 exposure occurred in areas with annual average NO2 concentrations lower than the WHO guideline of 21 parts per billion. According to the researchers, the adequacy of the WHO guideline for NO2 concentrations might need to be revisited.
In London, a child is 4.2% more likely to be admitted to hospital for asthma on days with high NO2 pollution, compared to days when pollution is lower. Increases in hospitalisation of children occur in all cities studied so far
.

High PM10 particle pollution causes exacerbation of cough, wheezing and breathlessness in asthmatic children
.

According to research funded by UNICEF, “Every day, millions of our children are exposed to dangerous levels of pollution in the areas where they live, learn and play” 
. Children are disproportionately exposed to air pollution while on the school run and in the school playground. PMs are highly dangerous, as they can penetrate deep into the lungs and into the brain. 
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