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Abstract 

Background & Aims: Dutch healthcare workers experience the highest workload and absenteeism 

rates compared to all other professions. This has been associated with a more unhealthy diet. Nudging 

strategies in the workplace have been shown to improve food choices. We studied the potential of a 

combination of evidence and practice-based nudging strategies; determined their feasibility in a real-

life setting; and explored their effectiveness on healthier purchases over a two-month period in a 

hospital workplace cafeteria. 

 

Methods: We conducted an explorative, prospective field study. Based on information gathered 

through a literature search and a qualitative field study, we selected the potentially most effective and 

feasible nudges. These were subsequently implemented in a commercial workplace cafeteria of a Dutch 

academic medical centre. The selected nudging strategies included product placement, increasing the 

ratio of healthy to unhealthy product options, and providing nutritional information and motivational 

statements. Data on the products purchased was collected using photographs of the lunch trays of 

healthcare workers, with the products then labelled and their nutritional value calculated. Effects were 

evaluated after one and two months. Chi-square analyses were used to analyse differences over time. 

 

Results: A total of 905 photographs of lunches were analysed (approximately 300 at each time point). 

The nudging strategies implemented resulted in a 41% increase in the purchase of whole-wheat 

products at the expense of non-whole-wheat products, between baseline and final measurement 

(p=0.012). The purchases of healthy and unhealthy bread fillings and beverages did not significantly 

change during the study period. 

 

Conclusion: This explorative study showed that a combination of three nudging strategies partly 

improved healthy food choices for lunch in a Dutch healthcare setting. These results may help guide 

other professionals to implement nudging strategies to improve employee food choices. Future 
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research should evaluate the effect over a longer period of time, thereby identifying the most effective 

combination of nudging strategies and investigate how these effect the health of hospital employees. 
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INTRODUCTION  

Nearly 44% of Dutch healthcare workers experienced high workloads in 2019. Moreover, employees 

in the healthcare sector had the highest absenteeism rates (1, 2). These work-related problems are 

associated with poorer individual wellbeing and could be either the cause or consequence of a less 

healthy nutritional intake (3, 4). Stress significantly alters eating behaviour by increasing the intake of 

calorie-dense and highly palatable foods, and it has also been linked to binge eating. In addition, shift 

work, which is done by many healthcare workers, is associated with a less healthy diet, both during 

shifts and on the following days (5). Consequently, healthcare workers are prone to have a suboptimal 

dietary intake, explaining part of their increased risk of overweight, obesity and comorbid conditions 

(4). Thus, supporting a healthier diet among healthcare workers at the workplace could prevent 

overweight, obesity and related diseases and thereby possibly prevent absenteeism.  

 

The work setting has been identified as a suitable place for dietary interventions, especially since people 

spend a large part of their day at work (6, 7). Moreover, eating outside home is related to a higher energy 

and fat intake (8, 9), the consumption of products with a higher energy density (10) and exceeding 

recommended portion sizes (11). Several studies have shown a beneficial effect on the health status of 

employees after dietary interventions in a diversity of work settings (12-14). In such settings, nudging 

strategies have proven to be a preferable form of intervention to influence healthy behaviour (15-17) as 

they encourage people to choose for the healthier options, without restricting them in their choices (18).  

 

Three types of nudges can be distinguished: cognitive (i.e. traffic light systems), affective (i.e. attractive 

packaging) and behavioural nudges (i.e. increasing availability of healthy choices) (19). These three 

types of nudges can be translated into implementation strategies, including changes in products, 

placement and promotion (20). Studies focusing on nudging interventions in work settings have shown 

positive effects on healthy nutritional choices, although the number of studies performed is limited, 

especially in the healthcare setting (12-14, 21, 22).   
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Since healthcare workers are more susceptible to an unhealthy dietary intake, it is important to help 

them improve their food choices during work time. Moreover, a lack of insight into the practical 

problems that can be encountered in the process of implementing such nudging strategies in real-life 

settings might hamper professionals from taking the step to making healthier food choices in their own 

healthcare setting.  

 

Therefore, the current study demonstrates how a combination of nudging strategies was implemented 

in a stepwise approach, determining their feasibility in a real-life setting and exploring their 

effectiveness on healthier purchases over a two-month period in a hospital workplace cafeteria.  

 

MATERIALS AND METHODS 

Study Design 

 

We conducted a pragmatic field study and an explorative, prospective study in the workplace cafeteria 

of the Erasmus Medical Center, Rotterdam, the Netherlands, which is a tertiary referral hospital. This 

study was conducted according to the guidelines laid down in the Declaration of Helsinki, and judged 

by the Dutch Medical Ethical Commission of Human Research (CCMO) as a non-medical scientific 

study. Verbal informed consent was obtained from all employees. Verbal consent was witnessed and 

formally recorded. 

 

Study Population  

 

The workplace cafeteria is open to all visitors, patients and healthcare workers of the academic hospital. 

This study only focused on healthcare workers at the hospital, who, moreover, visit the cafeteria more 

often and on a regular basis, as opposed to patients and visitors. Healthcare workers were eligible for 

inclusion if their employee badge was visible. 
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Literature search and qualitative field study 

First, in January 2019, we performed a literature search in Pubmed, including the following search 

terms: ((("Feeding Behavior/psychology"[Mesh] OR "Food Preferences"[Mesh]) AND "Health 

Promotion/methods"[mesh]) AND (("workplace"[All Fields]) OR cafeteria[all fields] OR canteen[all 

fields])) OR ("Feeding Behavior/psychology"[Mesh] OR "Food Preferences"[Mesh] AND 

("Nudging"[All Fields] OR Nudge[All Fields]) AND (("workplace"[All Fields]) OR cafeteria[all fields] 

OR canteen[all fields])). Additionally, studies were obtained via ResearchGate, Google Scholar and 

ScienceDirect. The results of this search are summarised in supplementary Table 1. 

 

Second, in February 2019, a field study among employees and catering staff was performed using semi-

structured interviews, to select the potentially most effective and feasible nudges from those found in 

the literature search. Healthcare workers who were having lunch at the workplace cafeteria were asked 

how their lunch choices were affected by certain elements. Based on the combination of these evidence-

based and practice-based findings, we selected eight potentially effective nudging strategies. 

Subsequently, a group discussion was organised with the caterer, including both managers and catering 

staff, to evaluate the feasibility of these findings, taking into account financial and logistical issues. 

Finally, four strategies were selected for the prospective study. 

 

Selected nudging strategies 

 

The four nudging strategies selected are listed below, categorised according to point of focus: 

 

1) Placement: healthy choices at the front, unhealthy choices at the back. Positioning healthy options at 

the front, so that they are easily accessible and visible, with unhealthier options more to the back, can 

nudge consumers to make healthier choices (19, 23-25). This first nudging strategy aimed to rearrange  

sandwiches, slices of plain bread, bread fillings and beverages. See Table 2 for criteria based on the 

Dutch Healthy Food Guidelines (26) for classifing these products as healthy or unhealthy. Sandwiches 
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were defined as bread already prepared with fillings, while plain bread included slices of bread, buns, 

baguettes and croissants without fillings.  

 

2) Product: whole-wheat bread ratio 75% vs non-whole-wheat bread 25%. According to the nudging 

strategies of Velema et al. (27), the majority of the products offered should be the healthier option in 

order to increase their purchase share. At the start of this study, 20% of the bread products offered were 

whole-wheat, versus 80% of non-whole-wheat. We aimed to change this to a ratio of 75% whole-wheat 

vs 25% non-whole-wheat. This required a change in the purchasing policy of the caterer, which they 

judged as feasible. 

 

3) Product: introducing a yoghurt bar. Yoghurt is a source of protein, calcium and vitamin B2 and B12 

and, accordingly, consuming healthy variants at lunch contributes to meeting the recommended intake 

of at least 300 grams of dairy per day (26). In the Netherlands, 25% of dairy products, including milk, 

cheese and yoghurt, are consumed at school or work during lunch (28). For the third nudging strategy, 

we advised to create a yoghurt bar, including low-fat yoghurt, quark and healthy toppings such as fresh 

fruit, unsalted nuts and seeds, in compliance with the dietary recommendations of the Dutch Healthy 

Food Guidelines.  

 

4) Promotion: providing information that is cognitively stimulating, and leading to the purchase of the 

healthy option. For the fourth nudging strategy, signage with information emphasising the health 

benefits of the products offered, as well as encouraging statements, were developed for sandwiches, 

slices of plain bread, bread fillings, salad boxes, beverages, dairy products and snacks. The signs were 

placed close to the corresponding products. Examples include: ‘Muesli contains a lot of fibre, B 

vitamins and less sugar compared to cruesli’; ‘Whole-wheat bread contains dietary fibre which lowers 

bad LDL cholesterol and the risk of diabetes type II’; and ‘Good job, Erasmus MC! You’ve eaten three 

times as much salad in the last three months’.  
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Data Collection 

 

We checked whether the caterer of the workplace cafeteria had adhered to the recommendations by 

randomly checking the availability, visibility and placing of food products and information signs 

approximately once a week.   

 

From October 2019 to December 2019, we collected data on purchases made in the hospital cafeteria. 

Photographs of serving trays were taken as a proxy for data on sales. While the healthcare workers were 

waiting to pay, they were asked whether they would agree to have their serving tray photographed 

anonymously.  

 

Data was collected during lunchtime at six time points: two measurements at baseline (T0), two 

measurements after one month (T1) and two final measurements after two months (T2). Each 

measurement time point included a Tuesday and a Friday, as it was hypothesized that sales at the 

beginning of the week may differ from those at the end. Taking into consideration that, on an average 

day, 600 purchases are made between 8.00 a.m. and 3.00 p.m., we aimed for a minimum of 150 

photographs per time point in order to collect a sufficient amount of data for a valid analysis.  

 

Statistical Analysis 

 

The workplace cafeteria also allowed customers to bring and consume their own food. Accordingly, 

photographs of the trays may have included both products purchased in the cafeteria and products from 

home. However, we only included products bought at the cafeteria in the analyses. The photographs 

taken were checked manually and every food product that had been purchased was documented. 

Subsequently, the number of purchases per food product was calculated and, based on the Dutch 

Healthy Food Guidelines, classified into healthy and unhealthy products or into whole-wheat and non-

whole-wheat bread (26) (Table 3). Bread products were included in the classification in two ways: bread 

already prepared with fillings (in the Netherlands defined as sandwiches) was classified as 
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healthy/unhealthy, and bread products excluding fillings were classified into three categories: whole-

wheat bread, brown bread and white bread.  

 

Chi-square analyses were performed to check for differences in the total amount of food products 

purchased between T0, T1 and T2. All tests were performed in IBM Statistics SPSS Version 25 and p-

values < 0.05 were considered statistically significant.  

 

RESULTS 

Qualitative study 

 

By means of a literature search, we found 21 relevant studies that had been performed in the United 

States (n = 10), Europe (n = 9), Australia (n = 1) and Asia (n = 1) between 2004 and 2018. The studies 

were mainly conducted at school and workplace cafeterias, of which 14% were situated in hospitals. 

Table 1 summarises essential information about the studies included. 

 

In our field study, 23 healthcare workers were interviewed during their lunch at the workplace cafeteria, 

including doctors (n = 5), nurses (n = 5), researchers (n = 5), medical students (n = 4) and other workers 

(n = 4). The participants had an average age of 34.2 years (range 20-60 years) and the majority were 

female (83%), in line with the fact that 72% of the hospital employees were women. One third bought 

their entire lunch at work that day and 22% visited the workplace cafeteria more than twice a week. The 

interviewees were asked what would assist them in making healthier choices for lunch, with their 

answers clustered into four options: (1) lower prices for healthy choices, (2) optimising the balance 

between unhealthy and healthy ingredients in prepared meals, (3) optimising presentation of healthy 

food (readily available, easy to take away) and (4) increasing the number of  tasty, satiating healthy 

dishes. Since pricing is not considered a nudging strategy, we identified the wishes classified into 

options 2, 3 and 4 as possible targets that could be influenced by means of a nudging strategy. However, 

option 4 proved not to be feasible for the caterer, since this would increase the workload of the staff, 

and it was therefore not further developed.   
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Feasibility 

 

Overall, the workplace cafeteria implemented the recommended strategies fairly well. The products 

were placed at the recommended location and the information signs were visible for the majority of the 

time (> 80%). The cafeteria served a weekly menu of dishes prepared onsite, which changed daily. This 

meant that not all sandwiches were available at all measurement time points. However, at least one of 

the three healthiest sandwiches was always available. The change to a ratio of 75:25 for whole-wheat 

to non-whole-wheat bread was only partially implemented due to the large stock of non-whole-wheat 

bread. A 50:50 distribution was achieved. Furthermore, supply problems resulted in the absence of 

whole-wheat bread sandwiches on the second final measurement day (T2, day 2). The recommended 

new positioning of beverages was partly implemented – only for water and dairy drinks, due to 

contractual agreements with the soft drink suppliers. With respect to the implementation of the yoghurt 

bar, the caterer at the cafeteria was overly enthusiastic and had already implemented it before baseline 

measurements were conducted. As a result, we were forced to exclude this strategy from the current 

study analyses. Finally, the caterer indicated that total profits were stable during the study period, 

suggesting that these strategies did not influence profitability and could therefore be continued for a 

longer period of time. 

 

Purchases of Healthy Food 

 

A total of 905 photographs of lunch trays were collected: 297 at baseline (T0), 305 after one month 

(T1) and 303 after two months (T2). Soup, slices of plain bread, beverages and sandwiches contributed 

to more than half of the products sold (52.6%, 53.3% and 51.9% for T0, T1 and T2 respectively; Table 

3). 

The percentage of healthy sandwiches purchased was 47.6%, 40.4% and 48.1% for T0, T1 and T2 

respectively, showing no significant change during the study period (p = 0.638). The purchases of 

whole-wheat slices of plain bread showed a non-significant increase from 16.9% to 24.3% between T0 
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and T2 (p = 0.112). When combining the data on sandwiches and slices of plain bread, the purchases 

of whole-wheat bread increased by 41% from 12.7% to 22.0% between T0 and T2, while a decrease of 

29% was found for non-whole-wheat bread (p = 0.012) (Table 4 and Figure 1). 

 

The ratio of healthy to unhealthy bread fillings did not change significantly during the study period 

(from 47.0% vs 53.0% respectively at baseline to 51.4% vs 48.6% after two months (p = 0.325); Table 

4). Although the absolute number of healthy beverages increased from 58 items to 76 items, the 

percentage of healthy beverages decreased from 86.6% to 83.8% during the study period (p = 0.109; 

Table 4), due to more purchases of beverages in total (Table 3).  

 

DISCUSSION 

Our explorative, prospective study was performed to examine whether introducing a combination of 

nudging strategies in a workplace cafeteria of an academic hospital would improve purchases of 

healthier food among healthcare professionals during lunchtime. After two months, the combination of 

three nudging strategies increased the purchase of whole-wheat bread significantly, at the expense of 

non-whole-wheat bread. The ratio of healthy to unhealthy bread fillings and beverages did not change 

significantly. 

 

The potentially higher intake of dietary fibre associated with an increased intake of whole-wheat bread 

might lead to higher levels of satiety and potentially to health improvements, since dietary fibre intake 

is associated with a lower risk of coronary heart disease, stroke, hypertension, diabetes, gastrointestinal 

diseases and obesity (29, 30). To determine whether our nudging strategies might have an actual impact 

on the health of the employees, a longer study is needed in which the complete daily dietary intake is 

taken into account.  

 

We found only one other study that was similar to ours with respect to setting, intervention and 

population. This study, conducted by Thorndike et al., focused on implementing both a traffic light 

system and a nudging intervention regarding product placement in a hospital cafeteria (31). The change 
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in product placement was successful for the sales of sandwiches, but the strongest effect was found for 

beverages. We did not find a positive effect of product placement on purchases of healthy beverages 

and sandwiches. One possible explanation for the difference in effect on healthy beverage sales is that 

our placement intervention could not be fully implemented, due to contractual obligations of the caterer, 

who was not allowed to place the soft drinks elsewhere. In addition, the study by Thorndike et al. was 

of a longer duration, which allowed them to include the long-term effects of the nudge. With respect to 

the effect on healthy sandwich purchases, Dutch lunch eating habits are different compared to other 

countries. In the Netherlands, sandwiches are often self-prepared, with customers buying slices of plain 

bread and fillings separately. As a result, the power to detect differences in the purchase of whole-wheat 

pre-prepared sandwiches might have been too low, while the combined data of whole-wheat sandwiches 

and whole-wheat plain bread was of significance.  

 

Our intervention targeting the promotion of healthy products by introducing signs providing nutritional 

information which combined cognitive and affective nudges did not result in higher purchases of 

healthy sandwiches or beverages on its own, but it may have enhanced the positive effects of other 

nudges for whole-wheat products. Previous studies on the introduction of informative signs have shown 

beneficial effects (32). Three out of the ten signs aimed at promoting whole-wheat products by 

emphasising the health effects of high fibre intake. Due to the pragmatic design of our study, it remains 

inconclusive whether this strategy was successful on its own or only in combination with the two other 

nudging strategies targeting whole-wheat product sales. As Velema et al. also concluded, implementing 

a combination of multiple strategies might have an aggregating effect (20). Although technically not a 

nudge, price has been shown to be a determining factor in purchasing behaviour (33). In our qualitative 

field study, the participants also indicated that a lower price would encourage them to buy healthier 

food. Unfortunately, the caterer was not in a position to offer discounts on healthy products, which 

would probably have helped their sale.  

 

We also encountered some practical challenges with respect to the real-life setting. For example, the 

changing weekly menus offered by the cafeteria affected the availability of healthy sandwiches. Not all 
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three healthy sandwich options were available on the measurement days. This might partly explain the 

non-significant change in healthy sandwich purchases. Furthermore, we could only make limited 

changes in the positioning of the drinks, as the caterer was bound by contracts with large multinational 

soft drink suppliers. In addition, a possible confounding factor was the free water tap available for 

customers, which we could not include in our measurements, so there may have been an increase in the 

use of water that was not reflected in actual water purchases. Finally, the pre-set target of changing the 

ratio of whole-wheat to non-whole-wheat bread from 20:80 to 75:25 had stagnated at a ratio of 50:50 

due to the large stock of non-whole-wheat bread and supply issues.  

 

Taken together, these practical hurdles may have diminished the possible effects of our nudging 

strategies on the purchases of healthy food in the workplace cafeteria in the short term. While it is 

essential to involve the caterer in all steps of the process, it is still possible to encounter practical 

problems related to conflicting interests (healthy food versus commercial interests). Accordingly, it 

takes time and perseverance to achieve significant changes. 

 

This study thus has some limitations. Multiple factors influenced the reproducibility in our study. 

However, we believe that identifying all these factors may help others involved in the process of 

implementing such nudging strategies in food outlets in a healthcare setting. This is why we followed 

a structured stepwise approach and described this in detail in our methodology section. We also gathered 

data anonymously and, as a consequence it was not possible to check for intra-individual differences 

over time, or to look for differences between for instance gender, social economic status and age. 

Moreover, we only assessed food purchased and not actual food intake, since we could not take into 

account food waste.  

 

Another limitation of the study was its relative short duration. A longer study period would have been 

preferable to cover seasonal effects, check the sustainability of the intervention and to be involved in 

new contractual agreements that would enable healthier marketing. However, comparable studies also 

only ranged between 12 and 17 weeks, suggesting that longer intervention studies are difficult to 
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manage in real-life settings (25, 34). Finally, we did not include a control group, making it impossible 

to check whether the observed changes were solely due to our intervention.  

 

One strength of this intervention was the real-life setting, making it possible to directly adjust and 

evaluate the implementation of our findings. Important in this respect was the close collaboration 

between the caterer and our research team. Compromises had to be made considering the different 

interests of the parties involved, resulting in the best possible and sustainable strategies for the particular 

workplace cafeteria. Furthermore, this collaboration raised awareness among the catering managers of 

the cafeteria of the importance and feasibility of providing more healthy food options. Surprisingly, 

during the intervention, they introduced other healthy products on their own initiative, such as cherry 

tomatoes and nuts that were easy to grab. Accordingly, although these could not be included in our 

analyses, there have been positive side effects of the study.  

 

In conclusion, the purchases of whole-wheat bread during lunchtime by hospital employees 

significantly increased after simultaneously introducing three nudging strategies (focusing on product, 

placement and promotion). This was at the expense of non-whole-wheat bread purchases, potentially 

leading to better health outcomes associated with increased fibre intake. Due to the real-life setting, the 

measured results for the purchase of healthy food in the hospital workplace cafeteria may have been 

underestimated.  

 

This pragmatic real life study can be seen as a step in the process of sustainably improving workplace 

food options, and thereby the work-related health risks of healthcare workers. It shows that significant 

beneficial effects on the healthcare workers' food purchases can already be achieved with small 

adjustments. It also reveals possible problems and opportunities encountered in the whole process of 

implementing such nudging strategies, and the importance of a close collaboration with stakeholders, 

as well as frequent evaluation moments. While we gave insights in steps that were undertaken in 

translating evidence from literature to feasible adjustments at the workplace, our approach can be used 

to guide other professionals when they also take the step to make the food choice a bit healthier within 
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their own healthcare setting. Future research should evaluate the different nudging strategies separate 

and combined, over a longer period of time, thereby identifying the most effective combination of 

nudging strategies, with the aim of finding ways of improving the lunch offer and increasing healthy 

purchases of healthcare workers. Furthermore, it is important to investigate whether such modifications 

actually improve the health of hospital employees, by assessing biomedical and/or psychosocial health. 
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TABLES AND FIGURE LEGENDS 

Table 1: Overview of studies found in the literature search  

Authors Country Study 

design 

Setting  Intervention Measurement Outcome  

Adams et 

al. (2005) 

(35) 

USA Cross-

sectional  

4 primary 

school 

cafeterias 

1 day at each 

school. Assessing 

the difference 

between self-

service salad bar 

and portioned 

fruit and 

vegetable 

servings 

Weighing the 

amount of fruit 

and vegetables 

Providing a self-

service salad bar is 

not associated with 

higher fruit and 

vegetable intake 

Auchincloss 

et al. (2013) 

(36) 

USA Cross-

sectional  

Full-

service 

restaurant 

Menu-labelling 

(displaying 

calories, sodium, 

fat and 

carbohydrates) 

Transaction 

receipts and 

surveys  

Menu-labelling 

was associated with 

improved food 

choices among 

some of the 

customers 

Brissette et 

al. (2013) 

(37) 

USA Cross-

sectional 

Fast food 

restaurants  

Introducing 

calorie 

information  

Interviewing 

customers and 

collecting 

receipts 

Introducing calorie 

information, 

purchase strategies 

and calorie 

awareness seems to 

help in choosing 

lower calorie 

products 

Bucher et 

al. (2016) 

(16) 

Internatio

nal 

Systematic 

review 

Field 

studies 

and 

laboratory  

Changing food 

positions 

Consumption 

and sales data 

16 of 18 studies 

showed positive 

effects after 

manipulating food 

position 

Chapman 

et al. (2012) 

(38) 

United 

Kingdom 

Intervention University 

canteen 

Study 1: 

Manipulating the 

location and 

availability 

Study 2: 

restricting types 

of bread 

Sales data Changes in 

availability and 

location could 

encourage people 

to buy the healthier 

options 

Chu et al. 

(2009) (21) 

USA Quasi-

experimenta

l 

Study 

dining 

centre  

Introducing 

nutritional labels 

Daily sales data  Mean energy (kcal) 

intake reduced, 

without lower 

overall sales 

Ensaff et al. 

(2015) (39) 

United 

Kingdom 

Intervention  School 

canteen  

6-week 

intervention in 

choice 

architecture on 

fruit, fruit salad, 

vegetarian daily 

meals and 

sandwiches 

Transactions  Introducing choice 

architecture 

increased the 

purchases of the 

preferred products  
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Foster et al. 

(2014) (40) 

USA RCT1 8 urban 

supermark

ets 

A 6-month, 

instore marketing 

intervention 

promoting sales 

of healthier 

options via 

placement, 

signage and 

product 

availability 

Weekly sales 

data  

Sales data of 

several healthier 

products increased 

after placement 

strategies 

Hanks et al. 

(2012) (41) 

USA Experimenta

l design 

School 

cafeteria 

16-week design, 

first 8 weeks 

baseline, second 

8 weeks 

intervention. 

Displaying 

healthier foods 

and flavoured 

milk.  

Purchase and 

consumption 

data  

A convenience line 

with healthier 

options encouraged 

students to choose 

the healthier 

options 

Van Kleef 

et al. (2012) 

(42) 

Nether-

lands 

Two-factor 

experimenta

l design 

Hospital 

staff 

restaurant 

Manipulating 

assortment and 

shelf layout via 

displays with 

healthy and 

unhealthy snacks 

near the checkout 

Daily sales data 

and 

questionnaire  

Increasing 

availability of 

healthy snacks and 

consenting access 

to unhealthy snacks 

is a promising 

strategy 

Mazza et al. 

(2018) (43) 

USA Unknown Hospital 

workplace 

cafeteria 

Introducing 

traffic light 

labelling in 

combination with 

other 

interventions 

Cash register 

receipts of 

beverages and 

chips  

Small but 

consistent higher 

purchases of 

healthier food 

Ogawa et 

al. (2011) 

(44) 

Japan Intervention Two 

supermark

ets 

Point-of-purchase 

information for 

vegetables for 60 

days 

Daily sales data  Point-of-purchase 

information could 

stimulate people to 

buy and perhaps 

consume more 

vegetables 

Pulos et al. 

(2010) (45) 

USA Unknown  Full-

service 

restaurants  

Adding 

nutritional 

information to 

menus 

Sales data 30 

days before and 

30 days after 

intervention 

Customers changed 

their choice and 

thereby lowered the 

overall calorie 

intake  

Steenhuis et 

al. (2004) 

(22) 

Netherla

nds  

Pre-test – 

post-test   

Workplac

e cafeteria 

Food labelling, 

increased 

availability and 

educational 

programme 

Self-

administered 

food frequency 

questionnaire. 

Sales data 

Overall no effect. 

Beneficial effect in 

those who believed 

they ate a high-fat 

diet. Sales data 

showed significant 

effects on desserts, 

but not on other 

products 

Turnwald 

et al. (2017) 

(46) 

USA Unknown  University 

cafeteria  

Labelling 

vegetables as 

flavourful, with 

Unknown  The purchases of 

vegetables 

increased 

Jo
urn

al 
Pre-

pro
of



21 
 

 
 

exciting and 

indulgent signs.  

significantly, while 

no alterations were 

made in 

preparations 

Thorndike 

et al. (2016) 

(31) 

USA RCT1 Hospital 

cafeteria 

3 intervention 

arms in a 

hospital. Green, 

yellow and red 

labelling of food 

products  

Sales data  Social norms and 

limited financial 

stimulus increased 

employees’ healthy 

food choices over 

the short-term 

Velema 

(2018) (25) 

Netherla

nds 

RCT1  30 

workplace 

cafeterias 

12-week 

intervention 

period. 14 

strategies were 

introduced at the 

same time based 

on product, price, 

placement and 

promotion 

3 collection 

methods: sales 

data, workplace 

cafeteria scan 

and online 

questionnaire  

Significantly 

positive effects in 3 

of 7 product 

groups: 

sandwiches, cheese 

as bread filling and 

fruit  

Vitale et al. 

(2018) (47) 

Italy  Intervention Workplac

e canteens 

of food 

companies 

Introducing 

Mediterranean 

diet via panels 

and flyers and by 

changing portion 

sizes 

Self-

administered 

24 hr recall 

questionnaires 

Significantly 

higher purchase of 

wholegrain cereals, 

legumes, white 

meat and fish. 

Significantly lower 

purchase of refined 

cereals, red and 

processed meat, 

eggs and cheese 

Vyth et al. 

(2011) (48) 

Netherla

nds 

RCT1 Workplac

e 

cafeterias 

Healthy logos 

assigned to 

healthy products 

Daily sales data 

for 9 weeks and 

questionnaires  

Intervention did not 

influence food 

choices 

de Wijk et 

al. (2016) 

(49) 

Netherla

nds 

Experimenta

l  

2 

supermark

ets  

Changing the 

locations of 

wholegrain 

bread, dark wheat 

bread, wheat 

bread, light wheat 

bread and white 

bread over 6 and 

4 weeks 

Sales data No effects were 

found on sales data 

after changing the 

locations of bread  

Wilson et 

al. (2015) 

(50) 

Australia  Experimenta

l  

University

-based 

research 

institute 

Salience nudge 

(signage) 

promoting a 

change in milk 

selection from 

full-cream 

to low-fat 

Daily milk 

selection 

recorded  

Salience nudging 

promoted a 

temporary increase 

in low-fat milk 

selection, but also 

increased selection 

of full-cream milk, 

suggesting that 

nudging was not 

effective in 

promoting healthier 

milk choices 
1 Randomized controlled trial 
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Table 2: Cut-off values for products  

Products  Cut-off values 

Sandwiches including filling1 DF: ≥ 1.3g/100g 

EN: 350 – 600 kcal  

SF: ≤ 9en% 

Slices of plain bread, baguettes, buns, 

croissants, crackers and sandwiches excluding 

filling 

Only whole-wheat  

Bread fillings – cheese1  AS: no added sugar  

SF: ≤ 12g/100g 

Sodium: ≤ 900g/100g 

TFA: no trans fatty acids  

Bread fillings – meat1  AS: ≤ 2.5g/100g 

SF: ≤ 4g/100g 

Sodium: ≤ 900mg/100g 

FTA: no added trans fatty acids  

Beverages – water1  AS: no added sugar  

SF: ≤ 1.0g/100g 

Sodium: ≤ 20mg/100ml 

TFA: ≤ 0.1g/100g 

Beverages – dairy drinks1 AS: no added sugar  

SF: ≤ 0.5g/100g 

Sodium: ≤ 100mg/100g 

TFA: no added trans fatty acids 

Beverages – soft drinks1 AS: no added sugar  

EN: ≤ 4kcal/100ml 

Sodium: ≤ 20mg/100g 

TFA: no added trans fatty acids 

AS: added sugar, DF: dietary fibre, EN: energy, SF: saturated fat, TFA: trans fatty acids 

1 Based on Dutch Healthy Food Guidelines (26) 
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Table 3: Products sold during lunch at the workplace cafeteria 

 T0  T1 T2 

Photographs (n)   297  305 303 

Soup 92 (14.3%) 105 (16.8%) 104 (15.8%) 

Slices of plain bread 89 (13.8%) 81 (13.0%) 107 (16.2%) 

Beverages 73 (11.4%) 90 (14.4%) 79 (12.0%) 

Sandwiches  84 (13.1%)  57 (9.1%) 52 (7.9%) 

Hot snacks 61 (9.5%) 67 (10.7%) 59 (8.9%) 

Bread fillings 66 (10.3%) 48 (7.7%) 69 (10.5%) 

Hot meals  45 (7.0%) 57 (9.1%) 70 (10.6%) 

Salad bar products  50 (7.8%) 49 (7.9%) 39 (5.9%)  

Salad boxes  44 (6.8%) 28 (4.5%)  39 (5.9%) 

Dressings 27 (4.2%) 30 (4.8%) 34 (5.2%) 

Dairy  10 (1.6%)  10 (1.6%) 6 (0.9%) 

Fruit  2 (0.3%)  2 (0.3%) 2 (0.3%) 

Total  643 624 660 

Data is shown as absolute values (%) 
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Table 4: Product purchases during the intervention 

 T0 T1 T2 p-value*  

Sandwiches  

 Healthy sandwiches 

 Unhealthy sandwiches  

 

40 (47.6%) 

44 (52.4%) 

 

23 (40.4%) 

34 (59.6%) 

 

25 (48.1%) 

27 (51.9%) 

0.638 

Sandwiches 

 Whole-wheat sandwiches  

 Brown sandwiches  

 White sandwiches  

 

7 (8.3%) 

10 (11.9%) 

67 (79.8%) 

 

9 (15.8%) 

5 (8.8%) 

43 (75.4%) 

 

9 (17.3%) 

6 (11.5%) 

37 (71.2%) 

0.533 

Slices of plain bread 

  Whole-wheat bread 

 Brown bread 

 White bread 

 

15 (16.9%) 

28 (31.5%) 

46 (51.7%) 

 

20 (24.7%) 

16 (19.8%) 

45 (55.6%) 

 

26 (24.3%) 

37 (34.6%) 

44 (41.1%) 

0.112 

Sandwiches and slices of plain 

bread together  

 Whole-wheat bread 

 Brown bread 

 White bread  

 

22 (12.7%) 

38 (22.0%) 

113 (65.3%) 

 

29 (21.0%) 

21 (12.5%) 

88 (63.8%) 

 

35 (22.0%) 

43 (27.0%) 

81 (50.9%) 

0.012 

Bread fillings 

 Healthy bread fillings 

 Unhealthy bread fillings 

 

31 (47.0%) 

35 (53.0%) 

 

18 (37.5%) 

30 (62.5%) 

 

36 (51.4%) 

34 (48.6%) 

0.325 

Beverages  

 Healthy beverages 

 Unhealthy beverages 

 

58 (86.6%) 

9 (13.4%) 

 

66 (74.2%) 

23 (25.8%) 

 

67 (83.8%) 

13 (16.3%) 

0.109 

Data is shown as absolutes values (%) 

*P-value is obtained by Chi-Square tests 

 

 

 

 

 

 

 

 

 

 

Figure 1: Ratio of whole-wheat, brown and white bread during the intervention 
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