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Background

* Inthe UK, an average of 11.0 per 100,00 yearly
suicides. In the EU this is 10.2 per 100,000.

* One suicide costs the NHS £1.46 million.

» Historical regional variation in suicide is rarely
explored sub-regionally.

* Understanding local socio-environmental
determinants is vital for prevention.
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« _ N

Aim1:
Develop high spatio-temporal model suitable to model suicides in

5 England from 2002 to 2022. y

« N
Aim 2

Understand the effect of local socio-environmental determinants on
S suicides in England. y
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Data

* Suicide outcome:
Intentional self harm (ICD-10 Codes: X60-X84).

Events of undetermined intent (ICD-10 Codes:
Y10.0-Y33.8, Y40, Y87.0, and Y87.2).

» Population at risk:
Mid-year from ONS.

o Stratification:

« Age:[15, 25), [25, 35), [35, 45), [45, 55), [55, 65),
[65, 75), [75, 85), 85+.

 Sex: Male, Female.
* Middle layer Super Output Area (MSOA).

Imperial College London Spatio-temporal trends in English suicides; Connor Gascoigne 7 30/06/2025



Covariates

e Deprivation:

« ONSIMD in 2004, 2007, 2010, 2015, and 2019.
* Ethnic density:

* ONS ethnic population totals in 2001, 2011, and 2021.
« Population density:

* ONS mid-year population totals.
* Light pollution:

* Yearly 1km x 1km satellite data.
* Railway network density:

 OpenStreetMap.
* Road network density:

« Ordnance Survey Open Map.

 Greenspace:
16-day 250m x 250m satellite data. Normalized Difference Vegetation Index (NDVI)
B
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Statistical Model: Age-Sex Standardisation

For MSOA i, year t, sex s, and age a let Y;;,c and N;;,, be the observed number of suicides and population

at risk.

1. Define reference using whole study domain (England) and period (2002-2022):

YitClS

R, s = N
- itas
it

2. Calculate expected suicides:
Eitas = Nitas X Rgs

3. Marginalise out age and sex:

Yie = 2 Yitas
as
Ei: = z Eitas = z Nitas X Ry
as as
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Statistical Model: Hurdle Model

For MSOA i, and year t let Y;; and E;; be the
observed and (age-sex adjusted) expected

number of suicides.

LetY;; = (z;, 0;+) Where:

th:<

Oit = 1

(1,ify;; # 0

Therefore,

» z;: is a binary vector of suicide occurring

or not.

* 0;; IS a non-zero integer of the number of

suicides.
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Statistical Model: Linear Predictor

Let Y;;~HurdlePoisson(m;, A;; = picEir) Where:

z;;~Binomial(m;;) and o;;~zt—Poisson(A;; = p;:Ejt|0jr = 1)

The linear predictor is written:

Imperial College London

logit(m;) = By + XB? +6; + v + &5
log(pit) = Bo + XB° + f56; + Byye + ﬁgfit + log(Ej:)

. - Independent across both . - Shared across both likelihoods
B - zt-Poisson likelihood only B - Binomial likelihood only
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National and Regional Trends
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Spatio-Temporal Trends
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Socio-Environmental Factors and Profiles
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Conclusions

Spatio-temporal
 Overall National Change: None from 2002 to 2022.7?
« Subnational variation: London has 38.8% lower suicide risk than North East. @

Socio-environmental determinants
* Risk Factors: Deprivation, Railway network density and road network density. @
* Protective factors: Ethnic density, population density, light pollution, and greenspace. @
* Interpretation: can change when considering full area profile.Q
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0 README

Spatio-temporal trends and socio-environmental
determinants of suicides in England from 2002 - 2022: an
ecological population-based study

This is the GitHub repository for the paper.

Running the Code

In general, all code-related files are designed to be as automated as possible. However, a few manual steps are
required to get everything working after cloning the repository.

1. @ Installing Required Packages

Each .Rr file includes a section titled ## @.1. packages . This section will attempt to load or install the necessary R
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