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SUMMARY 
Attaining an educational degree is seen as a key to success in modern society. 

For many secondary and tertiary education students, the road to their degree 

is bumpy. This period is characterized by new and exciting experiences, but 

also by many challenges, ranging from dietary changes to study-related stress. 

Because students spend a large share of their time in the study environment, 

it may be useful to pay attention to how the physical study environment can 

help students cope with these challenges. This dissertation examined two 

possible strategies that may help to create a study environment that supports 

student health, well-being, and academic performance. Consequently, this 

dissertation has two parts, which I will summarize below. 

 PART 1 – STUDENT’S FRUIT AND VEGETABLE INTAKE 

The first strategy focused on changes in the food environment of 

tertiary education institutes that are aimed to promote the fruit and vegetable 

intake of students. Many tertiary education students do not meet the fruit 

and vegetable recommendations 1-4, which is concerning because low fruit and 

vegetable consumption has been associated with a higher risk of becoming 

overweight and developing diet-related chronic diseases 5. Previous studies 

have shown that the food environments of tertiary education institutes offer 

more unhealthy than healthy foods such as fruits and vegetables and that 

unhealthy options are less expensive 6-11. Increasing the availability and price 

reductions of fruits and vegetables in the study environment could potentially 

improve the fruit and vegetable intake of Dutch students.

In Chapter 2, I first examined the need for fruit and vegetable 

interventions in the study environment. With the use of questionnaires, 

I examined self-reported fruit and vegetable intake and associated 

demographic and lifestyle characteristics of Dutch tertiary education students 

(N = 717). Results of Chapter 2 showed that students’ fruit and vegetable 

intake was far below Dutch recommendations with only 28% of the students 

consuming at least two portions of fruit per day and only 7% consuming 

at least 250 grams of vegetables per day. Fruit intake was lower among 

students who were male, living independently, enrolled in a technical study, 

not adhering to physical activity guidelines, and heavy to excessive alcohol 

drinkers. Vegetable intake was lower among students who were non-Dutch, 

living with their parents, not adhering to physical activity guidelines, and 

moderate and heavy to excessive alcohol drinkers. These insights can be used 

to tailor future interventions to specific subgroups; however small explained 

variances (R2) found in the prediction models suggest that other factors may 

also play a role of students’ fruit and vegetable consumption. 

In Chapter 2, I also examined students’ perceptions of the current 

availability of fruits and vegetables in the study environment and possible 

future fruit and vegetable interventions. Students perceived that their 

university environment offers sufficient healthy foods and fruits and vegetables. 

Nevertheless, students also expected that that fruit and vegetable interventions 

in the study environment could encourage their fruit and vegetable intake. 

Students had the most faith in the proposed interventions of offering affordable 

fruits and vegetables in the university canteen or supermarket. This suggests 

that the price of fruits and vegetables may play a role in the fruit and vegetable 

consumption of students. To test this notion, I examined the effects of the 

provision of free fruits and vegetables at a tertiary education institute. 

In Chapter 3, I examined the effects of providing free fruit and snack 

vegetables in a produce stand located in the central hall of a specialized 

agricultural university of applied science on students’ self-reported fruit, 

snack vegetable, and total vegetable intake. In three real-life pre-posttest 

intervention studies, students’ reported higher snack vegetable intake after 

the provision of free fruit and snack vegetables than before the intervention. 

Small changes in fruit and total vegetable intake were found in the overall 

study population. This suggests that facilitating free fruits and vegetables was 

not enough to encourage all students to consume more fruits and vegetables. 

Nevertheless, students with initially low fruit and vegetable intake did report 
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In Chapter 5 and 6, I examined the effects of indoor nature 

interventions in university, secondary school, and secondary vocational school 

classrooms, and in a university study room on students’ mood, cognitive 

performance, health complains, and perceived environmental quality using 

quasi-experimental study designs. Classrooms and a study room with 

indoor nature were rated higher on perceived environmental quality (e.g. 

attractiveness, room rate, or comfort) than rooms without indoor nature. 

These outcomes were consistent even though various types of indoor nature 

were used and even though the quantity of indoor nature varied between 

the studies. Combined with the findings of Chapter 4, this suggests that 

students have a robust appreciation for adding indoor nature to the study 

environment. However, no convincing effects were found on student’s mood, 

cognitive performance or health complaints. Not finding convincing effects 

does not necessarily mean that students cannot benefit from indoor nature. It 

means that more efforts are needed to determine at what place, at what time, 

or among which students, indoor nature has the most benefits.

In Chapter 7, I conducted a systematic review on the effects of nature in 

the study environment (indoor and outdoor) of secondary and tertiary education 

students on their well-being, academic outcomes, and outcomes related to 

potential underlying pathways. This systematic review showed that, to date, there 

is limited evidence for the effects of nature in the study environment on students’ 

well-being, academic outcomes, or outcomes related to the potential underlying 

pathways. Current evidence is limited by the high risk of bias in the majority of 

studies, the diversity in their exposure measures and outcome measures, and 

the diversity in tools to measure similar constructs. Nevertheless, the systematic 

review revealed three promising leads. The first promising lead was that higher 

availability and use of campus green space was found to be associated with 

improved quality of life and perceived restoration among students. The second 

promising lead was that a higher amount of campus green space was associated 

with lower outdoor temperature. The third promising lead was the association 

between the integration of indoor nature and improved indoor climate.

higher consumption of fruit and snack vegetable intake after the intervention. 

Students with low habitual fruit and vegetable intake may therefore benefit 

from providing free fruits and vegetables in the study environment. 

 PART 2 – NATURE IN THE STUDY ENVIRONMENT

The second strategy focused on the availability and integration of nature 

at secondary and tertiary education institutes to support students’ health, well-

being, and academic outcomes. Many students experience stress, symptoms 

related to burnout or depression, or other mental health problems 12-16, which 

is a concern because it can negatively affect present and later-life quality of 

life 17, and it has been associated with lower academic performances 18-21 and 

dropout in the first two years of college 22. Previous systematic reviews and 

meta-analyses have concluded that exposure to nature in outdoor and indoor 

environments can be beneficial to human mental and physical health 23-32, or 

outcomes related to potential underlying pathways of reducing harm, restoring 

capacities and building capacities (pathways based on Markevych et al 33). In 

view of these promising effects, nature in the study environment may also 

positively influence students’ health and well-being.

In Chapter 4, I first examined the need for nature in the study 

environment. With the use of digitally enhanced photographs, I explored 

self-reported preference and perceived restoration likelihood for nature in the 

indoor and outdoor study environment among tertiary education students  

(N = 722). Students consistently preferred study spaces that included some type 

of nature to the same spaces without nature. Students also gave higher perceived 

restoration likelihood ratings to a university campus square with nature than 

the same campus square without nature. Preference and perceived restoration 

likelihood ratings of the study spaces with nature were not only much higher 

than the standard design of those spaces, but also higher than the same spaces 

that included colorful posters or colorful artifacts. This suggests that students 

would appreciate the integration of nature in the study environment.  
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 GENERAL CONCLUSIONS 

Findings of this dissertation suggest that there is a need for fruit and 

vegetable interventions, and the availability and integration of nature in 

the study environment. However, findings of this dissertation also showed 
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