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The aims were to:
a) explore the link between environmental noise and 
depression in Cheshire and Merseyside, and

b) investigate potential localised patterns and differences 
according to area-level deprivation.
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➢ Descriptive statistics in a cross-sectional study design 

➢ Geographically weighted regression (GWR)

➢ Generalised structural equation spatial modelling (GSESM) 



Summary statistics of road noise coverage (%) per LSOA and dB 
in Cheshire and Merseyside ICS in 2020

Sub ICB Number of 

LSOA

Mean 

road noise 

55-59.9 dB

Mean road 

noise 

60-64.9dB

Mean road noise 

65-69.9 dB

Mean 

road noise 

70-74.9 dB

Mean 

road 

noise 

≥75 dB
Cheshire 446 11.57 5.60 2.95 1.85 0.67
Halton 79 17.13 8.24 4.37 2.68 1.56
Knowsley 98 32.84 10.26 6.45 3.93 2.43
Liverpool 298 11.17 4.75 3.26 3.25 1.01
South Sefton 111 12.64 5.56 3.92 3.67 1.03
Southport and 

Formby 
78 3.27 2.21 2.08 1.35 0.11

St Helens 119 17.04 6.05 3.51 2.44 0.95
Warrington 127 30.93 13.08 5.75 3.50 2.06
Wirral 206 13.87 6.05 3.90 2.96 1.28

3. Main findings



Summary statistics of rail noise coverage (%) per LSOA and dB 
in Cheshire and Merseyside ICS in 2020

Sub ICB Mean rail 

noise 

55-59.9 dB

Mean rail 

noise 

60-64.9dB

Mean rail 

noise 

65-69.9 dB

Mean rail 

noise 

70-74.9 dB

Mean rail 

noise 

≥75 dB

Cheshire 1.20 0.65 0.38 0.19 0.07
Halton 2.35 1.58 1.35 0.08 0.00
Knowsley 1.74 1.12 0.85 0.01 0.00
Liverpool 0.83 0.47 0.56 0.02 0.00
South Sefton 0.87 0.53 0.00 0.00 0.00

Southport and Formby 1.15 0.99 0.00 0.00 0.00

St Helens 1.06 1.01 0.44 0.05 0.00
Warrington 1.65 1.03 0.80 0.15 0.00
Wirral 0.69 0.30 0.00 0.00 0.00
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Summary statistics of total transportation noise coverage (%) per LSOA 
and dB in Cheshire and Merseyside ICS in 2020

Sub ICB Sum road and rail noise coverage minus 

their intersection

Cheshire 24.69

Halton 36.69

Knowsley 56.99

Liverpool 24.96

South Sefton 27.85

Southport and Formby 11.06

St Helens 31.24

Warrington 57.25

Wirral 28.72
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Summary statistics of recorded depression prevalence (%) in Cheshire and 
Merseyside ICS in 2019

Sub ICB Percentage of patients with a diagnosis of 

depression in 2019 recorded depression 

prevalence 

Cheshire 11.62

Halton 14.66

Knowsley 15.91

Liverpool 12.74

South Sefton 12.96

Southport and Formby 11.26

St Helens 15.14

Warrington 12.55

Wirral 16.42
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Calculation of Indirect Effect (Judd & Kenny Difference of Coefficients Approach)

Variable
Step 1 

Coefficient
Step 4 

Coefficient

Indirect effect 
of 
transportation 
noise

(step1-step4 
coefficients)

Robust Pr

Education Skills and Training 0.024592 0.021382 0.00321 0.000000*

Health Deprivation and 
Disability

2.427641 1.809736 0.617905 0.000000*

Living Environment 
Deprivation

-0.008936 -0.011395 0.002459 0.000000*

Transportation Noise per LSOA Predicting Depression
Variable Coefficienta StdError Robust Prb

Environmental noise per LSOA 0.015926 0.002496 0.000000*
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4. Significance for public health and the promotion of a 
healthy ageing process

Tsimpida D. Tsakiridi A. (2023) Noise Pollution as a risk factor for mental health 
inequalities in England. Lancet Regional Health (in preparation for submission)
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