
GAM for modelling the prevalence of infectious
diseases

Stefan Widgren1,2

(1) Department of Disease Control and Epidemiology (2) Department of Clinical Sciences
National Veterinary Institute Swedish University of Agricultural Sciences

Uppsala, Sweden Uppsala, Sweden

GAM Workshop
23 August 2016 SLU

, GAM for modelling the prevalence of infectious diseases 1/16



Introduction

, GAM for modelling the prevalence of infectious diseases 2/16



Environmental sampling
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Study regions
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Time series: Suckler herds
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Time series: Dairy herds
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GAM

A GAM model of the status against the day of the year was fitted with a
binomial distribution, a logit link function and day of the year as a
smoothing term with cyclic cubic regression splines.

status ~ s(day, bs = "cc")

Parametric coefficients:

Estimate Std. Error z value Pr(>|z|)

(Intercept) -2.21184 0.07223 -30.62 <2e-16 ***

---

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Approximate significance of smooth terms:

edf Ref.df Chi.sq p-value

s(day) 2.518 8 17.25 7.07e-05 ***
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GAM: predicted response
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Cattle movements
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Disease spread model of VTEC O157 in cattle

Node 1 Node 2Environment ϕ1 Environment ϕ2

iv)

v) v) v) v)

Enter Enter
ii) ii)

Exit Exit

S i) S i)I I

State transitions between the susceptible (S) and infected (I) disease
states are modelled as a continuous-time discrete state Markov process
(Gillespie’s direct method)

S
υϕ→ I (1)

I
γ→S (2)

Environmental infectious pressure

dϕ

dt
=
αI

N
− βϕ+ ε (3)
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Parameter estimation using an objective function

G (θ) =
∑
k

(ηk(θ)− η∗k )2 (4)

ηk(θ) =
1

N

∑
N

ηk(θ) (5)
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GAM: predicted response from simulations
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Exploring spread on a national scale
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