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What We Know, Think We Know, or Are Starting to Know
Back in 2007, the Foresight Group published their first report on rates of obesity in society 
called for reframing the issue as a socio-economic and environmental issue (1). For the 
ultimate factor precipitating population-wide increases in adiposity, the report “…confirms 
that energy balance (or imbalance) is determined by a complex multifaceted system of 
determinants (causes) where no single influence dominate” (1).
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The now infamous Foresight Map derived from the groups research which used a ‘systems 
mapping’ approach to identify ‘thematic clusters’; you can see each thematic cluster as a coloured 
section above, including biology, activity environment [i.e., green space in the area or recreational 

access], individual activity, individual psychology, food consumption, societal influences, and 
food production. In the centre, you can see gold rings, which are the ‘central engine’ of energy 

imbalance. As you can see, behind each thematic cluster is a range of factors, and these 
factors – if you follow their own route – interlink across a range of other factors in different 

thematic clusters. It follows that no one set of interlinked factors is necessarily deterministic in all 
individuals, but with such a constellation of factors, there are myriad combinations which may all 
be causal from person to person. Whenever someone tries to argue with you that there is a single 

cause of obesity, whip out the Foresight Map and walk away. 
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In 2011, the UK government launched yet another ‘obesity strategy’, with the title of ‘Healthy 
Lives, Healthy People’, ironic given neither of these have ever been concerns for the current 
administration (2). The aim was to see population-wide trends in weight declining by 2020; 
chalk up another abject failure of a pointless policy. 

Why was the policy another pointless failure? The policy sought to implement a public health 
strategy through the private sector in a partnership that was known as the ‘Responsibility 
Deal’ (2). Another farcically ironic title, the ‘Responsibility Deal’ expected the food industry to 
be a responsible actor for the public health, and saw the government place the food industry 
in the driving seat of public health nutrition. 

The ’Responsibility Deal’ manifested as a voluntary, opt-in scheme that relied on pledges 
from the food industry to undertake voluntary measures for “shaping the food environment to 
enable and encourage healthier choices” (2). Yes, you couldn’t make it up: the food industry was 
left in charge of shaping the food environment to, apparently, encourage healthier choices. 
What actually happened was that the food industry articulated the ‘pledges’ in their own 
favour such that there was little meaningful reduction in calorie content of foods (3).

Of the multiplicity of well-refined strategies that the food industry uses to make people sick, 
outdoor marketing appears to be one of the most effective (4,5), with an overwhelming emphasis 
on unhealthy foods (5) and common use of public transport systems to advertise such foods (4). In 
2019, Transport for London [TfL] fully implemented a policy of restricted advertising of high fat, 
sugar, and salt [HFSS] foods on the underground, overground rail, buses, and at bus stops other 
outdoor spaces. The study that we Deepdive into here was an analysis of the effects of the TfL 
advertising restrictions on intake of HFSS foods. 
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The Study 

The primary hypothesis of the study was that the TfL policy would reduce energy and nutrients 
of concern from HFSS purchases. The study used a controlled interrupted time series* [see 
*Geek Box, below for further detail] design using data on household food and beverage 
purchases recorded with barcode scanners. 

The time-series in the analysis included:

 • 36-weeks of pre-intervention data

 • 44-weeks of post-intervention data

1,970 households included in the intervention and control groups were randomly sampled 
from a household survey maintained by a commercial data company. The intervention and 
controls were as follows:

 • Intervention: 977 households from London

 • Control: 993 households from the North of England [NoE]

A total 95,413 unique recorded food and beverage products were included in the present 
study.

The analysis compared the post-intervention data on food purchases in London to a 
“counterfactual” scenario [see *Geek Box and Key Characteristic, below]. The counterfactual 

for the present analysis consisted of the pre-intervention data from London combined with 
the post-intervention data from NoE, to create a counterfactual for if the intervention had not 
occurred.
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*Geek Box: Interrupted Time Series Analysis 

Add this to your research vocabulary; interrupted time series (ITS). ITS analysis is a method used 
in epidemiology to evaluate the effect of population-wide public health interventions. Breaking 
down the name may help to understand what this analysis is evaluating. Imagine there is a 
public health policy that came into place in January 2022; this policy is the ‘interruption’ from 
the previous status quo. And let’s say we were interested in the effect of the intervention 1-year 
later; we could establish a ‘time series’ of 1-year prior to the intervention and 1-year post 
intervention. 

It is important to note that this type of analysis is not looking at individual-level effects 
and means calculated from those, as would be done in a randomised controlled trial [e.g., 
measuring every participant’s cholesterol levels] or prospective cohort study [e.g., assessing 
every participant’s diet with a food-frequency questionnaire]. Rather, ITS is specifically looking 
at population-level effects, e.g., does the introduction of a vaccine reduce prevalence and 
incidence of a disease in the population compared to before. 

While this is a strength of ITS, it also opens the limitations of this analytical approach unless 
other methods are considered in the analysis. For example, if you introduced the vaccine 
while there was a ‘lockdown’ stay-at-home order in place, how would you know which of these 
interventions was responsible for any reduction in disease? 

This is where ‘control’ comes into play, and recall that the present study used a controlled ITS 
design. So, what does this mean? Generally, this means comparing the population who received 
the intervention to a control population that did not receive it. This allows for the framing 
of a counterfactual, which describes the effect of an exposure on an outcome contrasting 
two potential outcomes. For example, the effect of a vaccine on a disease can be contrasted 
between those who received the vaccine and those who did not; it is not possible for someone 
to have had both outcomes.

In effect, the control serves as the counterfactual scenario for what would have happened in 
the absence of the intervention. Thus, the control should be unaffected by the intervention, but 
also share similar potential confounders with the intervention population group. This allows 
for effective use of ITS analysis to compare trends in the exposure-outcome relationship of 
interest in the group exposed to the intervention compared to the counterfactual situation. To 
understand the concept of counterfactuals in more detail, and the design of the present study, 
read the Key Characteristic, below.
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Results: The main food shopper between intervention and control was 71.6% and 74.3% 
female in London and NoE, respectively. 27.5% and 19.6% were categorised as high socio-
economic status in London and NoE, respectively. 44.9% and 53.1% of the respective London 
and NoE samples were categorised as overweight/obese by BMI. 

 • Total HFSS Purchases and Nutrient Changes: Compared to the counterfactual, weekly 
purchases from HFSS products following the introduction of restrictions showed relative 
decreases of:

 • Energy: by 1,001kcal [95% CI 456 to 1,546kcal]

 • Saturated Fat: by 26.4g [95% CI 12.5 to 40.4g]

 • Sugar: by 80.7g [95% CI 41.4 to 120.1g]

 • Salt: 2.2g [95% CI 5.4g to 9.8g]

The reduction in salt was not significant.

Figure from the study illustrating the time-series with London [blue lines] and the North 
of England [red lines], with the interruption, i.e., the intervention introduction indicated by 
the vertical black line. If you look to the right of that, the blue solid line represents data on 
energy purchased from HFSS products post-intervention; the blue dashed line represents 
the counterfactual, i.e., where purchases were estimated to have been had the intervention 

not been introduced.
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• Chocolate and Confectionary: Compared to the counterfactual, weekly household 
purchases of this category decreased by 317kcal (95% CI 200 to 435kcal], with corresponding 
reductions of 8.7g saturated fat [95% CI 5.7 to 11.7g] and 41.4g sugar [95% CI 27.4 to 55.4].

• Puddings and Biscuits: Compared to the counterfactual, weekly household purchases of 
this category decreased by 198kcal (95% CI 6 to 389kcal], with corresponding reductions of 
8.1g saturated fat [95% CI 0.4 to 16.5g] and 7.8g sugar [95% CI 8.2 to 23.7].

Changes in sugary drinks, sugary cereals, and savoury snacks were not significant. 

Figure from the study illustrating the primary outcomes [the ‘Total HFSS’ figure is 
repeated from above]. The blue dashed line is the counterfactual; thus the solid blue 

line represents the food purchase data post-intervention, and the difference between the 
dashed and solid blue lines is the difference in estimated food purchases of each respective 
product. This figure is only displaying the change in energy [kcal] from purchases of these 

HFSS food categories, not nutrients.
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The Critical Breakdown
Pros: The use of a controlled ITS analysis is the main strength of the present study and 
provided a means to adjust the estimate of effect for potential confounders, like the Christmas 
period in London. The households included were randomly sampled from a household survey 
database. Several sensitivity and subgroup analyses were conducted on, e.g., changes based 
on public transport use or according to socio-economic status. The authors were also clear to 
state that such findings were hypothesis-generating and descriptive only. The data included 
a large sample of food purchases and nutrient data. TfL is the largest transport network in 
Western Europe, and the findings may thus have wider generalisability that a smaller city/
network could lack in an analysis such as this.

Cons: While the played the hand they were dealt as the TFL restrictions applied to the 
Greater London area, having NoE as a counterfactual may not be representative given the 
substantial difference in public transport use between areas; 67.8% and 38.3% in London and 
NoE, respectively. While HFSS foods are an important exposure, fast food – e.g., burgers, fries, 
etc. – are commonly advertised on public transport, and the food industry has managed to 
circumnavigate the TfL policy by using ‘representative images’ these foods [i.e., a graphic of 
a burger], rather than specific brand representations [i.e., a McDonald’s burger]. This isn’t a 
knock on the study per se, more on the actual TfL policy, which still ultimately allowed for a lot 
of junk to be advertised in sneaky ways. 
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Key Characteristic
You may not have come across the concept of using a ‘counterfactual’ before, but they are 
a prized method for making causal inferences from epidemiological research (6). So, let’s 
highlight this further for you, so you have a firm grasp of the methods used in the present 
study, which is illustrated in the figure, here:

The intervention was the introduction of the Transport for London restriction on advertising. 
As the intervention was introduced in London, it was not possible to have a ‘control’ group 
in the city given that this is observational research, and the assumption is that the whole 
population in the city is ‘exposed’ to the intervention. 

Thus, in order to create an effective counterfactual, it was necessary to compare another 
area which was not ‘exposed’ to the intervention. The control was selected as the North 
of England to ensure no sample ‘contamination’, i.e., where you may have some overlap 
between groups where regions closer to London may commute into the city for work. 

The effects of the intervention were compared to the counterfactual scenario, which combines 
the pre-intervention data from London with the post-intervention data from the ‘unexposed’ 
North of England to create the counterfactual data for if the policy had not been introduced 
in London.
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Interesting Finding
In the subgroup analysis that was confined to regular public transport users compared to 
those who did not use public transport, the main findings were confirmed in that those who 
used public transport showed a weekly decrease in purchased energy of 1,306kcal [95% CI 
396 to 2,217kcal], and in energy from chocolate and confectionary of 272kcal [68 to 475kcal]. 

This is interesting because there was some wiggle-room for the weasels of the food industry 
to worm around in the TfL policy, but one food group for which there is little to no such room 
for manoeuvre was chocolate and other confectionary given its content of fat, sugar, and salt, 
in the same product. 

However, as the authors highlight, this also means that as an outcome variable, this category 
of HFSS foods is one which we can be certain was removed from TfL advertising spaces, 
i.e., may provide us with a ‘true’ test of the efficacy of the policy. Although the finding of 
a stronger effect in the subgroup analysis of public transport is more hypothesis-generating 
than confirmatory, it is consistent with prior evidence that actual exposure – being surrounded 
by and seeing – to junk food marketing and advertising having a powerful effect on consumer 
behaviour (5).
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Relevance
If you have never seen this video from the UK-based campaign, Bite Back 2030, click this link.

This study provides another strand of evidence that mandatory policy interventions targeting 
the food environment are by orders of magnitude more efficacious than voluntary schemes 
that leave it up to industry to do the right thing. The evidence suggests that voluntary schemes 
are not more effective than compulsory schemes, and only effective if there are penalties for 
non-participation and sanctions for non-compliance (7).

This latter point – the lack of effect of voluntary schemes where there are no penalties for 
non-participation – underscores the reality that there is scant evidence that public-private 
partnerships are effective at promoting the public health, even though they are celebrated as 
an approach (8). 

Indeed, the wording of the ‘Healthy Lives, Healthy People’ strategy said it all in terms of current 
approaches to the food environment and public health. Under the section on ‘Government’s 
Role’, it stated:

“We need to be honest with ourselves and recognise that we need to make some changes to 
control our weight. Increasing physical activity is important and will help to improve our overall 

health but, for most of us who are overweight and obese, eating less is key to weight loss.”

Failed thinking; Eat less, move more; personal responsibility. What of corporate responsibility? 
The policy document stated:

“We believe that we can achieve the most, and do so most quickly, by bringing together key 
partners…The food industry has unparalleled ability to influence our diet through the food it 
offers and the way it promotes and markets it. Yet up to now we have not made enough use of its 

reach as a force for good in nutrition.”

More failed thinking: public-private partnership with the food industry in the driver’s seat as a 
‘force for good’. Is this all laughable, or depressing?

The truth is that the biggest impacts will be top-down solutions at the level of policy 
intervention. That requires political will. In the UK, that requires a change of government. 

https://www.youtube.com/watch?v=TLf2gOrL1iM
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Application to Practice
As you can probably imagine, unless you’re either: a) currently in government, or; b) currently 
in a position of string-pulling influence in public health nutrition, there is not necessarily 
individual-level application of a study like this. 

However, in a field like nutrition which tends to attract a certain demographic, the more that we 
can understand wider determinants of food intake and the influence of the food environment, 
the more effective – and empathetic – a field we can be. Here is a statement that I notice many 
in our field recoil at hearing: Food is a political issue.

As an example of the ridiculous conflicts of interest caused by putting the private sector in 
charge of the public health with a government that has a primary duty to the latter, consider 
that public transport is in the charge of the government, yet is used as a platform to target 
people with commodities that damage their health (4). What is required, therefore, is a political 
realignment alongside the public and its health over the vested private interests of corporate 
profits. 
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