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Types of evidence

Toxicology
Epidemiology

Time-series studies
Cohort studies
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Hybrid research design
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Unobserved local area effects
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Unobserved local area effects
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Cross-sectional distribution of mortality and PM10
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Annual means of mortality from all causes (per 100,000)
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Results for all-cause mortality

OLS Within area
CO 0.45 −0.34

(1.63) (0.69)
NO2/10 −2.82∗∗∗ 0.34

(0.94) (0.28)
PM10/10 1.85 2.74∗∗∗

(1.92) (0.51)
O3/10 −6.60∗∗∗ 0.80∗∗∗

(0.80) (0.29)
Degree qual. rate −0.06∗

(0.03)
Summer temperature 0.90∗∗∗

(0.20)
Standard errors in (brackets). 2,338 observations in 312 groups.
Coefficients are percentage changes in all-cause mortality per 1
mg/m3 increase in CO, per 10 µg/m3 increase in NO2, PM10, O3. 8 / 31



Results for specific causes of mortality

Circulatory Bronchitis, emphysema
All causes diseases and other COPD

CO −0.34 −0.02 −3.82
(0.69) (1.53) (3.51)

NO2/10 0.34 0.34 1.91
(0.28) (0.49) (1.27)

PM10/10 2.74∗∗∗ 4.38∗∗∗ 1.80
(0.51) (0.78) (2.49)

O3/10 0.80∗∗∗ −0.01 2.40∗

(0.29) (0.54) (1.23)
Standard errors in (brackets). 2,338 observations in 312 groups.
Coefficients are percentage changes in all-cause mortality per 1
mg/m3 increase in CO, per 10 µg/m3 increase in NO2, PM10, O3.
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Comparison with other approaches

Our results 10 µg/m3 PM10 10 µg/m3 O3
↓ ↓

2.7% 0.8%

ACS cohort study 10 µg/m3 PM2.5 ≈ 0
↓
6%

Time-series studies 10 µg/m3 PM10 10 µg/m3 O3
↓ ↓

0.6% 0.3%
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Empowering people through information?
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Hospital emergency admissions and avoidance behaviour
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Avoidance behaviour
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Avoidance behaviour
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Air pollution forecast bandings
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Results for all respiratory diseases

Full specification No warning
NO2/10 0.036∗∗∗ 0.034∗∗∗

(0.008) (0.008)
O3/10 0.026∗∗∗ 0.025∗∗∗

(0.007) (0.007)
Air pollution warning −0.029

(0.039)
[−2.15]

Standard errors in (brackets). Percent change in admission rate
evaluated at the mean for discrete change in Air pollution warning
from 0 to 1 in [square brackets]. 148,210 observations in 89 local
authorities
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Results for subset of asthma admissions

Full specification No warning
NO2/10 0.013 0.011

(0.007) (0.006)
O3/10 0.006 0.005

(0.003) (0.003)
Air pollution warning −0.033∗∗∗

(0.010)
[−7.84]

Standard errors in (brackets). Percent change in admission rate
evaluated at the mean for discrete change in Air pollution warning
from 0 to 1 in [square brackets]. 148,210 observations in 89 local
authorities
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Visitor data from Bristol Zoo
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Daily visitor counts (Bristol Zoo)

Day visitors Members
Air pollution alert 0.029 −0.061∗∗

(0.030) (0.028)
Rain −0.015∗∗∗ −0.014∗∗∗

(0.002) (0.002)
Max. temperature 0.029∗∗∗ 0.026∗∗∗

(0.006) (0.005)
Min. temperature −0.017∗∗∗ −0.017∗∗∗

(0.005) (0.005)
Wind speed −0.018∗∗∗ −0.021∗∗∗

(0.003) (0.003)
Newey-West standard errors allowing for autocorrelation up to lag
10 in (brackets). Regressions include year-month dummies as well
as dummies for day of week, public holidays and school holidays.
2,382 observations.

19 / 31



Air pollution a cause of Alzheimer’s disease?
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Epidemiological evidence
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Economic evidence
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Long-term impacts
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Very long-term impacts
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Effects on productivity
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The Headline
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The Figures
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The Figures
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Attributable deaths
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Calculation

6% per 10 µg/m3 increase ⇒ 5.38% per 8.97 µg/m3 PM2.5
568,680 deaths = 105.38% ⇒ 539,647 = 100%
568,680 - 539,647 = 29,033
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Interpretation

31 / 31


