
Structured Abstract 

Design/methodology/approach 

The site where this experiment  happens  is a major London hospital, serving over a million 
patients every year. In the experiment, the hospital’s snack and drink vending machines are 
redesigned. The impact on product sales are then  analysed  using robust statistical 
methods. 

Purpose 

The experiment introduces nutritional labelling, healthier products and product placement 
designs to the hospital vending machines, to promote healthy lifestyles. 

Findings 

Nutritional labelling has a statistically significant impact on product sales. Less of the 
unhealthiest products are sold. Healthier products and product placement designs have a 
larger impact but with less statistical significance. They require further testing. 

Research Implications 

Experts in  service  operations  can  use  this  experiment’s  regression modelling methods. 
The methods are ideal for measuring change over time in counting data sets in complex real 
world environments. 

Practical Implications 

There are suggestions for practical vending service change in this  research.  They are in line 
and add a practical example to Government policy guidance. 

Social implications 

People using the redesigned vending machines have more opportunity for healthy lifestyle 
choices.  

Originality/value 

The experiment provides statistical evidence in support of catering for healthier lifestyles. 
 

  



Introduction 
In a year, the vending machines in this hospital in this experiment sell nearly a ton of sugar, 
20 kg salt and 300 kg saturated fat. 
 
The photograph below shows one of the machines (Figure 1). The same kind of vending can 
be found across the UK and many countries. 
 

 
 
Figure 1 Photo taken by author (2018) 

The same kind of vending can be found across the UK and many countries.  
 
This high fat, salt and sugar vending is especially at odds with the hospital’s role as health-
care provider and research supports this. This kind of vending leads to an increased risk of 
preventable long-term diseases (Ermetici et al. 2016, Kelly et al. 2012, Maliderou et al. 2006, 
O'Hara and Haynes-Maslow 2015, Almeida et al. 2014, Gemmil and Cotugna 2005, Capacci 
et al. 2012, Chauliac and Hercberg 2012, Mesas et al. 2012, Muñoz-Pareja et al. 2013, 
Martin and Chauliac 2014).  
 
In response to the problem, the UK and American Governments encourage healthier 
lifestyle choices with policy on vending. The French Government has taken stronger action 
and banned vending in places such as schools (Phillips et al. 2003, ten Have et al. 2010, 



Terry-McElrath et al. 2014, Chauliac and Hercberg 2012, Capacci et al. 2012, Dubuisson et al. 
2012, Martin and Chauliac 2014).  
 
For hospitals and National Health Service (NHS) sites, the UK Government has issued special 
policy. It encourages healthier catering options. In particular, it suggests clear nutritional 
information and appropriate labelling (HFSP 2014, 5yfv 2014, WHO 2016, DoH 2014, 
Marmot 2010). While it can be applied to vending, there is no specific advice for vending 
machines.  
 
The vending market has responded to concerns by creating healthier vending product 
ranges.  
 
Another approach to the problem might be to harness common vending designs. They 
emphasise that products at eye level sell more (Figure 2).  
 

Figure 2 Vending display hotspots (Campbell 

These responses each encourage healthier lifestyle choices, rather than removing unhealthy 
ones altogether. They align with the UK Government policy. They also align to a popular 
service environment design called nudge theory. The theory is to create an environment 
where the designer’s desired choice is the easiest one to make (Thaler and Sunstein 2008, 
Sterman 2000 p.537, Lockton et al. 2010, 2008, RAE 2016, Nenonen and Sarasoja 2014, 
BIFM 2013, Martin and Guerin 2006, Coenen and von Felton 2014, Mclennan 2004). The 
Government has a Behavioural Insights Team dedicated to Nudging people to make 
healthier choices across a range of policy areas. 
 
Nutritional profiles can also help by revealing different nutritional values on each vending 
product. The Rayner (2005) model was developed and applied by the UK Government, the 
World Health Organisation and Australian and French Governments in healthy eating 
campaigns (ANSES, 2015; Jewell, 2008; Sloane, 2014). It is ideal for vending, as it provides a 
quick way to read nutritional score on the products. It was successfully applied in an NHS 
healthy eating vending initiative (Bolton NHS Foundation Trust, 2010). This is the first time, 



to the researcher’s knowledge, that the profile has been applied to vending and tested using 
robust statistical analysis. 
 

Hypothesis 
Point of sale design will reduce sales of the least healthy products, labelled red by 
introducing: 
 

● Nutritional labelling (Hypothesis 1) 
 

● Substitution of products for the industries healthier range (Hypothesis 2) 
 

● Placement of healthier products into hotspots (Hypothesis 3) 
 

Method 

Point of Sale Designs 
The experiment happens in a real world environment and so there is variability in the data. 
Machines might be in clinical, private, public or busy areas. Busy spaces might have two 
machines that split food and drink, while quieter locations only have one machine selling 
both food and drink. This complexity will require robust and adaptable interventions and 
methods of analysis. 
 
First, for nutritional labels, red amber or green nutrition stickers are given to each product. 
This type of labelling makes it possible to quickly and easily compare nutrition, as back of 
packet labels aren't visible in vending.  
 
Second, product replacement uses the healthier product range of the onsite vending 
company. This tests a market driven solution.   
 
Finally, the experiment places water into vending hotspots. Moving water closer to the eye 
level was the only option available in the experiment, due to service contract restrictions.  

Experimental Procedure 
The experiment measures product sales over 54 weeks, form 34 vending machines.  
 

● Hypothesis 1 Nutritional labelling is tested for between 12-24 weeks in 24 machines  
● Hypothesis 2 Substitution is tested for 42 weeks in 4 machines (due to contractual 

restrictions) 
● Hypothesis 3 Placement is tested for 42 weeks in 13 machines 

 
The population sampling scheme is random, in the sense that anyone with access to the site 
where a vending machine is located is able to use it.  
 
Posters are placed with the vending machines, explaining the experiment and providing 
contact details of people have questions.  



Statistical modelling  
The variability of the data in a real world environment means that mixed-effects multilevel 
regression is an ideal statistical method for the analysis. Mixed-effects is useful for 
categorical and continuous outcome measures, for multiple exposures and conditionals that 
can also be a mix of continuous and categorical. In this case, the measure was continuous 
and the outcomes were categorical. A mixed-effects approach also accounts for the 
outcome measures that are grouped within subjects and can be used on complex data and 
also where data is missing. For example if a machine was out of order. 
 
Exposures and conditional variables that are modelled in the analysis against the outcomes 
are described below. A number of conditional variables can be considered in the analysis, if 
machines are situated in a clinical space or in a staff space, busy or quiet area or public or 
private space: 
 
Exposures 
Any intervention 
Nutrition labels 
Healthier product range 
Moving water  
 
Conditionals 
Clinical space or not 
Location busy or quiet space 
Staff only or public space 
Was water sold at location or not 
 
Outcomes (given in %) 
Red labelled drink sold 
Red labelled food sold 
 
Preliminary tests for normality of distribution (Shapiro-wilk test) are used to confirm if the 
method is viable. Paired T-Tests are also carried out as an initial check on the data before 
modelling. 
 

Results  

Hypothesis 1: Customers will buy less of the red products, when the point of sale 
includes nutritional labels  
 
The sale of red food decreases by approximately 2.5% in machines where traffic light labels 
are installed compared to those that aren't changed, adjusting for the other factors. The P-
Value is 0.025 with a confidence interval between -4.60 and -0.30. 

The sale of red drinks also decreases by approximately 5% in machines where traffic light 
labels are installed compared to those that aren't changed, adjusting for the other factors. 
The P-Value is 0.005 with a confidence interval between -8.46 and -1.53. There is a small but 



significant reduction in red product sales when nutritional labelling of red amber green 
stickers is used.  

Hypothesis 2: Customers will buy less of the red products when the point of sale 
includes a healthier product range  
 
The sale of red foods reduces by 35.69% in machines where products are changed for the 
healthier product range compared to those that aren’t changed, adjusting for the other 
factors. The P-Value is >0.000 with a confidence interval between -42.42 and -28.96.  
 
The sale of red drinks reduces by just over 10% in machines have products changed for the 
healthier product range compared to those that aren't changed, adjusting for the other 
factors. The P-Value is >0.000 with a confidence interval between -15.78 and -4.98.  
 
There is a large and significant reduction in red product sales when products are substituted 
compared to nutritional labelling interventions.  
 

Hypothesis 3: Customers will buy less of the red products when the point of sale 
includes water closer to eye level  
 
The paired t-test results show that the sale of red drinks decrease by approximately 4% as a 
result moving water to eye level, with a P-value of 0.0027 with a confidence interval 
between -7.01 and -1.84. This indicates that there is a small but significant change due to 
product placement. This indication is not carried over in the regression.  

Different spaces in the hospital  
The regression analysis highlights significant differences in clinical VS non clinical and public 
VS non-public areas of the hospitals. In clinical spaces, the sale of red products is 5.74% 
lower than non-clinical spaces, adjusting for the other factors. The P-Value is 0.03 with a 
confidence interval between -10.90 and -0.57  
 

In busy spaces, the sale of red food is nearly 5% higher when compared to those that are in 
quieter areas, adjusting for the other factors. The P-Value is 0.048 with a confidence interval 
between 0.04 and 9.60.  
 

Discussion 
 
Nutritional labels make a small but statistically significant improvement, towards promoting 
healthier lifestyles. It is a low-cost intervention that could make a cumulative difference if 
applied across a large volume of vending machines.  
 
The nutritional labels are adapted from UK Government guidance, as there is no vending 
specific advice available. The approach uses the well-used Rayner (2005) nutritional profile. 
The red amber green adaptation may be especially effective in vending, as it’s not possible 
to read more complex back of packet information. The approach could also be used to set 



service standards. For example if only green or amber foods and drinks within a catering 
contractor’s product range were permitted in places such as hospitals.  
 
Using the vending company’s healthier product range reduces red product sales, far more 
than nutritional labelling. This is only a partial success, as sales drop significantly. Prices of 
healthier ranges are higher, which could be a contributing factor. It would be difficult to 
implement commercially viable changes without top down intervention that encourages 
fare prices and increased customer demand. 
 
Moving water more to eye level makes a large reduction in red drink sales. To check if this is 
statistically significant, further testing would be required, on a larger population sample. 
Often water is sold out or not available in the vending machines. This suggests that water is 
a popular choice. It also suggests that there should be government guidelines to ensure that 
vending machines stock water at all times.   
 
The best place in the hospital to promote healthy lifestyles is in busy areas. This is where 
testing is hardest. The vending company is reluctant to allow interventions here that might 
impact sales. This suggests that more top down intervention is required here too.  
 
The interventions have a large and significant impact on the sale of red food in clinical areas.  
This suggests that there is more demand for healthier food in clinical areas and that this 
should be catered for more in future.  
 

Conclusion  
 
Policy guidance advises clear labelling of nutrition (HFSP 2014, 5yfv 2014, WHO 2016, HFSP 
2014, DoH 2014, Marmot 2010). The results show that labelling yields a small but significant 
overall reduction in red product sales. They also suggest that Nudge policy approaches have 
to be scaled across many sites to create impact. In vending, this still leaves large 
concentrations of saturated fat, sugar and salt being sold where other catering options may 
not be available.  
 
The results suggest that there are more targeted, clear guidance may be required, top 
down. For example, policy might dictate that water should be available in all vending 
machines. Guidelines might ensure that healthy alternatives are available in all vending 
machines, or a ban placed on the least healthy products.  
 
The experiment highlights that selling high concentrations of fat, sugar and salt is a 
reputational risk to the NHS. The government advice can be adapted to promote healthier 
lifestyles. More significant action may be required, to build on the initial steps taken by 
Government. 
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