
 
 

What this research is about 

Advertisements that feature unhealthy products, such 
as fast food, alcohol, and gambling, are concerning to 
public health officials. There is evidence to suggest 
that exposure to these types of advertisements 
encourage unhealthy eating, alcohol consumption at a 
young age, and gambling in people who are trying to 
quit. Advertisements can appear outdoors in real-
world environments, such as billboards and posters, 
through media (TV, radio), and online. Research has 
found that there are socioeconomic differences in 
exposure to outdoor advertisements. Relatively 
poorer areas often feature more advertisements for 
fast food. Students are also targeted by alcohol and 
gambling advertisements.  

The aim of the current study was to introduce a deep 
learning method to identify unhealthy outdoor 
advertisements. The researchers also introduced a 
dataset, the Liverpool 360 Street View Dataset, that 
will be updated periodically. The Liverpool 360 Street 
View Dataset contains panoramic images of streets 
(street-level images) in Liverpool, UK. The dataset is 
free and available to anyone who would like to use it. 
This has two advantages: 1) other datasets, such as 
Google Street View, are not free; and 2) since 
advertisements change constantly, this dataset will 
reflect those changes. The researchers also assessed 
the differences in unhealthy advertisements in 
different areas. They did this to see if there were 
differences in exposure to these advertisements 
based on sociodemographic characteristics.  

What the researchers did 

The Liverpool 360 Street View Dataset was 
constructed initially from footage taken by one of the 

authors. The author attached a 360-degree camera to 
himself as he cycled through different areas of 
Liverpool on three separate days. The authors also 
used the English Indices of Deprivation 2019 and 2011 
Output Area Classification (OAC) to answer the 
research question regarding sociodemographic 
differences. 

The authors used a method called deep learning to 
categorize the images. A model was built and taught 
to recognize advertisements using street-level data 
from Manchester. Manchester is another city in the 
UK that is historically similar to Liverpool. First, 
advertisements in the images were recognized. 
Second, they were extracted. Third, they were 
cropped and rotated to be viewed from the front. 
Duplicate advertisements were also removed at this 

What you need to know 

Unhealthy products, such as fast food, alcohol, 
and gambling, are frequently featured in 
advertisements. Research suggests that these 
advertisements may encourage people to engage 
in unhealthy behaviours. There is concern that 
vulnerable populations, such as people in 
socioeconomically deprived areas, are more 
frequently targeted by these types of 
advertisements. This study used a method of 
computer learning called deep learning to identify 
and categorize street images of outdoor 
advertisements in Liverpool, UK. The authors 
found that there were more food and alcohol 
advertisements in more deprived areas. They also 
found that areas frequented by students had a 
high number of gambling advertisements. 
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stage. Finally, the advertisements were classified into 
four categories: food, alcohol, gambling, and other. 

The researchers used the trained model to classify the 
advertisement images in Liverpool. To understand 
differences in exposure, the geographic areas were 
categorized by the types of people living there (e.g., 
rural residents, urbanites). Areas were also assigned a 
deprivation decile, a value that could range from 1 to 
10. A value of 1 refers to areas that are the most 
deprived in terms of characteristics such as income, 
education, health, and crime. A value of 10 refers to 
area that are the least deprived. 

What the researchers found 

A total of 10,106 advertisements (including 
duplicates) were identified from the Liverpool 
dataset. In terms of unique advertisements, there 
were 873 of food, 102 of alcohol, and 79 of gambling.  

The authors found that the proportion of unhealthy 
advertisements was higher in areas that were more 
deprived. There were also less advertisements overall 
in areas that were less deprived. The highest number 
of gambling advertisements were identified in areas 
with decile 6. There were more food advertisements 
in areas with deciles 1 through 6. The number of 
alcohol and food advertisements was significantly 
higher in more deprived areas. This difference was not 
found for gambling advertisements. Additionally, a 
large number of gambling advertisements were found 
in areas populated by students.  

How you can use this research 

This study could be of interest to policy makers and 
researchers. It informs policy makers about the high 
frequency of unhealthy advertisements in areas 
where there are many students. Students are at a 
stage of life where it is important to establish healthy 
behaviours that can be carried forth as they age. As 
well, the high number of unhealthy advertisements in 
deprived areas is of concern. Unhealthy behaviours 
can reenforce the inequalities experienced by 
vulnerable populations.  

Future studies can add to this area of research by 
considering dynamic advertisements, such as those 

displayed on screens at bus stops. Further information 
is also required about how different formats of 
advertising trigger unhealthy behaviours. 
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About Gambling Research Exchange (GREO) 

Gambling Research Exchange (GREO) has partnered 
with the Knowledge Mobilization Unit at York 
University to produce Research Snapshots. GREO is an 
independent knowledge translation and exchange 
organization that aims to eliminate harm from 
gambling. Our goal is to support evidence-informed 
decision making in safer gambling policies, standards, 
and practices. The work we do is intended for 
researchers, policy makers, gambling regulators and 
operators, and treatment and prevention service 
providers.  

Learn more about GREO by visiting greo.ca or emailing 
info@greo.ca. 
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