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Forecasting upper respiratory tract infection burden using
high-dimensional time series data and forecast combinations

Upper respiratory tract infections (URTIs) represent a large strain on primary health resources.
To mitigate URTI transmission and public health burdens, it is important to pre-empt and provide
forward guidance on URTI burden, while taking into account various facets which influence URTI
transmission. This is so that appropriate public health measures can be taken to mitigate strain
on primary care resources. This study describes a new approach to forecasting URTIs which can
be used for national public health resource planning. Specifically, using environmental and
disease data comprising more than 1000 dimensions, we developed sub-models which optimizes
model explanability, in-sample model fit, predictive accuracy and combines many weaker
predictors over a 2-month time horizon to generate direct, point forecasts over a 1 - 8 week
ahead forecast horizon. Predictive performance was evaluated using rolling out-of-sample
forecast assessment within both periods with/without structural breaks in transmission over the
period of 2012 - 2022. We showed that forecast combinations of 5 other forecasting models had
better and more consistent predictive performance than other modelling approaches, over
periods with and without structural breaks in transmission dynamics. Furthermore,
epidemiological analysis on high dimensional data was enabled using post-selection inference, to
show the dynamic association between lower temperature, increases in past relative humidity
and absolute humidity and increased URTIs attendance. The methods proposed can be used for
outbreak preparedness and guide healthcare resource planning, in both stable periods of
transmission and periods where structural breaks in data occur.

Assoc Prof Lim Jue Tao from the Lee Kong Chian School of Medicine (LKCMedicine) at Nanyang
Technological University. His work was focused on modelling the transmission dynamics of
vector-borne diseases. Prior to joining LKCMedicine, he was Head of Informatics at the
Environmental Health Institute, National Environment Agency, Singapore. He has led the
Informatics group which focused on translating and adapting tools from statistics, econometrics
and computational epidemiology to conduct inference on the transmission dynamics of
pathogens, such as dengue and SARS-CoV-2. Asst Prof Lim is a biostatistician and infectious
disease modeller with a long-standing and deep interest in developing new models for infectious
disease forecasting, transmission and control. He uses these tools to advise and design disease
control implementation and policy and has contributed to more than 40 publications in journals
such as Lancet Infectious Diseases and Lancet Western Pacific and is involved in multiple local
and international collaborations.
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