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Travel behaviour and health
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12.1	 INTRODUCTION

The health impacts of the transport system are a topic of growing importance in both research 
and policy making. These impacts first of all apply to people in their role of travellers, but in 
addition the health of non-travellers is influenced by the travel behaviour of other people, an 
important reason being the exposure to pollutants and noise. The growing interest in the links 
between travel behaviour and health are partly the result of the increasing focus on cycling 
(and also walking) in research and policy. This interest is due to the simple reason that cycling 
(and walking) are forms of exercise, and they are thus healthy. Several cities worldwide have 
implemented cycling policies, examples being New York, Portland, London, and Paris. In 
addition, the increased interest in the relationship between travel and health is due to the 
growing concerns about the effects of urban air pollution on public health.

This chapter aims to give an overview of the health impacts of the transport system. We 
start by discussing the links between travel behaviour and health of travellers (Section 12.2), 
followed by the links between travel behaviour and health of non-travellers (Section 12.3). 
Section 12.4 summarizes the most important conclusions. Because some of the health effects 
depend on environmental pressure and safety, we refer to Chapters 10 (environment) and 11 
(safety) for factors influencing environmental pressure and safety levels, and in this chapter, 
we only pay limited attention to these factors. Because health and well-being effects are 
strongly related, as we will explain below, we also discuss the dominant well-being effects of 
the transport system.

12.2	 A CONCEPTUAL MODEL FOR THE LINKS 
BETWEEN TRAVEL BEHAVIOUR AND HEALTH

The WHO defines health as ‘a state of complete physical, mental and social well-being and not 
merely the absence of disease or infirmity’ (WHO, 2020). We adopt this definition but apply 
a demarcation: we exclude the social dimension, the reason being that the social dimension is 
only indirectly related to the links between travel behaviour and health. Next, we distinguish 
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between a mental and physical component of health. Both are interrelated, but distinguishing 
both allows us to better conceptualize the links between travel behaviour and well-being on 
the one hand, and physical health on the other hand. In line with generally used terminology, 
we use the term ‘health’ to denote physical health, and ‘subjective well-being’ to denote mental 
well-being. Subjective well-being and mental health are related. However, whereas mental 
health studies focus on symptoms of mental illness, such as anxiety or depression, well-being 
studies focus on a wider spectrum of mental states, which also differentiate between people 
without symptoms of mental illness.

We conceptualize that the following travel-related components impact the health of 
travellers:

1.	 Level of physical activity
2.	 Air pollution intake
3.	 Casualties/injuries
4.	 Subjective well-being

These factors are interrelated; for instance, walking and cycling may result in increased sub-
jective well-being (Olsson et al., 2013), but may also lead to crashes/falls. Incident risks could 
be a reason for people to reduce or eliminate their walk or cycle trips (see Lee et al., 2015). In 
addition, high concentrations of pollutants may deter people from cycling or walking.

Figure 12.1 presents a conceptual model for the dominant links between travel behaviour 
and health of the traveller. It relates to the conceptual model explaining the structure for 
a large part of this book, Figure 2.1 (‘A conceptual framework for the book: How the transport 
system shapes travel behaviour and impacts accessibility, the environment, safety, health, 
and well-being’), but contrary to that figure, Figure 12.1 is a figure at the individual level. 
‘Travel behaviour’ is the individualized factor of the ‘volume’ factor in the core of Figure 2.1. 
‘Residential choice’ is a subcategory of the ‘locations’ factor, and ‘personal characteristics’ are 
major drivers for the ‘needs and desires’ of people. Figure 12.1 shows that the health effects of 
travel result from physical activity (component A in Figure 12.1), exposure to and intake of air 
pollutants (B), and involvement in casualties/collisions/falls (C). These health effects are well 
documented, see for example, Handy (2014) or Cohen et al. (2014). In addition, we assume 
that health and subjective well-being (D) are related, but the causality is debatable. Subjective 
well-being is commonly defined as a combination of a person’s assessment of his/her quality 
of life and satisfaction with life, and his/her affective state, as the net effect of positive and 
negative emotions (Ettema et al., 2010). Studies of subjective well-being show health to be 
the most important determinant of life satisfaction (e.g., Walasek et al., 2019). On the other 
hand, we argue that a sufficient level of satisfaction with life and a good mood are beneficial 
to one’s physical health. Diener and Chan (2011) and Diener et al. (2017) extensively review 
empirical longitudinal studies in this area, concluding that an individual’s current affective 
state influences physiological health indicators measured afterwards such as blood pressure, 
inflammatory activity or immune functioning. In addition, they report many long-term 
longitudinal studies showing the impact of subjective well-being on longevity and developing 
diseases several years to decades later.
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The conceptual model includes the dominant, but not all, relationships between factors 
important for the relationships between travel behaviour and health. Three examples high-
light other factors that are excluded from the conceptual model. First, health also depends on 
genetics and other behaviours, like smoking and drinking. Second, high levels of accessibility 
may positively influence well-being, whereas social exclusion (the fact that people cannot 
adequately participate in society because of too low levels of access to destinations) could 
negatively influence well-being. For the links between health, transport, and social exclusion 
we refer to Mackett and Thoreau (2015). Third, the final impact of casualties and the health 
impacts of exposure to pollutants also depends on access to (Bauer et al., 2020) and the quality 
of the health care system. Because of the scope of this chapter and to reduce complexity such 
factors are not included in our conceptual model, nor discussed further in this chapter.

The conceptual model includes numbered lines for the direct relationships between (factors 
influencing) travel behaviour and health. In addition, dashed lines represent relationships rel-
evant for the understanding of causalities, but these lines do not represent direct relationships 
between travel behaviour and health – we do not further discuss these in this chapter. It is good 
to realize that the conceptual model we present is not the only conceptual model available in 
this area. For another model see, for example, Glazener et al. (2021).

12.2.1	 Dominant First Order Relationship

We next discuss the dominant direct relationships between travel behaviour and health (bold 
lines in Figure 12.1), in other words:

1.	 From travel behaviour to physical activity (arrow 1)
2.	 From travel behaviour to pollution intake (arrow 2)
3.	 From travel behaviour to casualties (arrow 3)
4.	 From travel behaviour to subjective well-being (arrow 4)

These relationships are ‘first order’ relationships because travel behaviour influences health via 
these routes. We call all other relationships in Figure 12.1 ‘second order’ relationships. There is 
much more research on first order effects than on the second order effects.

Travel behaviour and physical activity (arrow 1)
For health reasons, adults should be moderately physically active (MPA) for 150 minutes or 
vigorously physically active (VPA) for 75 minutes every week. They can also combine the two 
pro rata (US Department of Health and Human Services, 2019; UK Department of Health and 
Social Care, 2019). Walking and cycling can contribute to meeting these requirements (Handy, 
2014), especially when it is part of people’s daily routines. The time and intensity of walking 
and cycling depends on the chosen destinations (distances) and routes and the frequency of 
walking and cycling trips.

Travel behaviour and air pollution intake (arrow 2)
The exposure to air pollution applies to all categories of travellers, ranging from drivers and 
passengers of cars and other motorized vehicles, people cycling and walking, and people 
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travelling by underground. Concentrations of pollutants are highest on the roads, and they 
decrease as distance from the road increases (Janssen et al., 2002), so drivers and passengers 
of motorized vehicles are exposed to relatively high concentrations. Based on an overview of 
literature, van Wee (2007) concluded that concentrations of pollutants in vehicles are between 
1.5 and over 10 times higher than in the ambient air. Concentrations of pollutants depend 
on the density of traffic and technical characteristics of vehicles (strongly related to year of 
manufacturing vehicles and engine/fuel type) and the distance between the recipient and these 
sources. For the importance of this distance for cyclists we refer to Schepers et al. (2015). In 
addition, ambient factors such as the morphology of the built environment, trees, and weather 
(temperature, wind speed) influence the dispersion of pollutants and consequently concen-
trations and exposure. Although cyclists are exposed to lower concentrations than drivers, 

Note: bold lines represent dominant impacts of travel behaviour on health aspects. 
Numbered lines represent the direct relationships between (factors influencing) travel 
behaviour and health. Dashed lines represent other relationships between boxes in the 
model.
Source: adapted from van Wee and Ettema (2016)

Figure 12.1	 Conceptual model for the relationships between travel behaviour and 
health
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because of the larger distance between cyclists and polluting vehicles (Mitsakou et al., 2021), 
cyclists inhale more air than car drivers, because they are physical active (van Wee, 2007). In 
Figure 12.1 this effect is conceptualized via the arrow from ‘physical activity’ to ‘air pollution 
intake’. In addition, the exposure to pollutants of cyclists and pedestrians depends on travel 
speed. The higher the speed, the higher the breathing rates, and the higher the pollution 
inhaled per unit of time (Nyhan et al., 2014). However, for a given trip higher speeds also 
imply shorter travel times, and thus a shorter duration of exposure. The latter effect generally 
prevails, leading to less exposure when cycling or walking faster (McNabola et al., 2007).

People travelling by underground are often exposed to high concentrations of PM originat-
ing from mechanical friction process (wheel on rail, brakes); see Şahin et al. (2012) for a study 
on particles containing Fe (iron) and Cu (copper) in six subway stations in Istanbul, and 
Cheng and Yan (2011) for a study on particulate matter (PM) concentrations in underground 
environments in Tampei.

Negative health effects due to the exposure of pollutants include cardiovascular diseases, eye 
and throat irritation, respiratory health problems (asthma, lung damage), high blood pressure, 
neurological disorders and cancer, and brain and kidney damage, amongst others see Handy 
(2014) for a detailed overview of health effects of pollution. The extent to which these effects 
occur depends not only on the duration and accumulation of exposure, but also on personal 
characteristics. For instance, infants, the elderly, and pregnant women are more sensitive to 
certain pollutants (Lee et al., 2021). In addition, one’s health status, resulting from certain 
behaviours such as smoking, obesity, and diabetes has an impact on the health effects resulting 
from exposure.

Travel behaviour and casualties (arrow 3)
Travelling goes together with incident risk. Risks relate to fatalities and injuries. No mode is 
100% risk free. Risk factors are mode-specific and for road-related modes they vary between 
road types (see Chapter 11 of this book). It is important to realize that risk factors are highly 
context specific, and probably even more so for cycling than for driving, because cycling is very 
common in some countries (such as Denmark and the Netherlands) but not in others (such 
as the USA), resulting in large differences in cycling infrastructure, experience of cyclists, and 
the behaviour of drivers of motorized vehicles. In addition, it is not at all straightforward to 
estimate the risks and incident rates of additional cycling (and probably also walking), for 
several reasons. Firstly, higher cycling levels result in lower risk factors (the so-called ‘safety in 
numbers’ effect – see Elvik and Goel (2019) for a meta-analysis of many quantitative studies 
exploring this phenomenon). Secondly, for decisions on policy options competing trips should 
be compared. In other words, comparisons should not be based on aggregate average risk 
factors. People do not substitute a long interurban car trip of, for example, 75 kilometres for 
a cycling trip. But they might be inclined to substitute a 3-kilometre urban trip. In that latter 
case the comparison should be based on risk factors for urban roads only. Thirdly, in many 
countries there is a lack of data on cycling behaviour (Handy et al., 2014). Fourthly, cycling 
is poorly included in mainstream transport models, even in countries with a strong cycling 
tradition like Denmark and the Netherlands, limiting the usability of models for ex ante eval-
uations of candidate policy options. Finally, the mode specific risk factors are influenced by 
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different risk-taking behaviours dependent on gender and age, and the different gender and 
age characteristics of users of different travel modes (Mindell et al., 2012).

Travel behaviour and subjective well-being (arrow 4)
The effect of travel on subjective well-being may materialize in different ways. Firstly, the 
experience of travel itself and the interaction with the physical and social environment during 
travel may influence one’s mood and well-being. Secondly, access to travel facilitates partici-
pation in meaningful activities that foster subjective well-being (Ettema et al., 2010; Churchill 
and Smyth, 2019). Both effects will be discussed here.

The travel environment to which one is exposed has an impact on one’s mood, as a result 
of direct emotional responses. In case of repeated trips (such as commuting) the aggregation 
of these responses has an impact on one’s overall subjective well-being (e.g., Stutzer and Frey, 
2008). These effects have been shown first and foremost in relation to different travel modes 
(e.g., Olsson et al., 2013; Abenoza et al., 2017; Friman et al., 2017). A consistent finding across 
different geographies is that active travel modes (walking, cycling) are associated with higher 
levels of satisfaction and well-being than car and public transport, and that public transport 
is associated with the lowest level of well-being (Ye and Titheridge, 2017; Olsson et al., 2013; 
St-Louis et al., 2014). The effect of different public transport modes is not consistent, and it 
appears to depend on the context and the quality of local public transport. For instance, Lunke 
(2020) found in Oslo that subway users had the highest travel satisfaction, followed by tram, 
then train and bus scored lowest. Abenoza et al. (2017) found for Stockholm that bus users 
had the highest satisfaction, followed by train, metro, and tram. Potential explanations for 
the positive effect of using active modes on well-being include the involved physical activity 
(Ekkekakis et al., 2008), the higher level of interaction with the environment (Gatersleben and 
Uzzell, 2007), the experience of autonomy and mastery (Ettema and Smajic, 2015; Ziegler and 
Schwanen, 2011), and the options active modes offer for social interactions in one’s neigh-
bourhood (Ziegler and Schwanen, 2011).

The effect of car driving on well-being via one’s mood depends on driving circumstances. 
Longer duration (e.g., long commutes) and congestion lead to more stress and lower levels of 
subjective well-being (Novaco et al., 1990). In addition, road characteristics have an impact on 
the well-being effects of driving (Ettema et al., 2013). The use of public transport is consistently 
associated with lower satisfaction and lower subjective well-being across geographies (Olsson 
et al., 2013; St-Louis et al., 2014). Factors that lead to lower satisfaction and well-being while 
using public transport include critical incidents, such as delays or unpleasant interaction with 
co-travellers or staff (Friman and Gärling, 2001). More general factors that influence travel sat-
isfaction and well-being across modes include longer trip durations, crowding and congestion.

Travel may also influence well-being in an indirect way, by facilitating participation in 
meaningful or pleasant activities that contribute to life goals (Pychyl and Little, 1998; Oishi et 
al., 1999). Levels of access to important destinations for a person and the potential to travel 
(‘motility’) therefore influence well-being (not conceptualized in Figure 12.1, but explicitly 
conceptualized in Figure 2.1) (Mokhtarian, 2019). Lack of transport options may lead to 
reduced participation in activities and access to relevant activities (Lucas, 2012). Various 
studies indicate that insufficient transport options are associated with less involvement in 
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social, cultural, and economic activities and lower subjective well-being (Lucas, 2012; Delbosc 
and Currie, 2011). Well-being also depends on characteristics of the environment, as explained 
above (arrow 4) and as conceptualized and explained in Chapter 2, for example, because of the 
attractiveness of the environment, or noise levels.

12.2.2	 Second Order Relationships

In addition to these first order relationships between travel behaviour and health, Figure 12.1 
show that several second order relationships exist:

1.	 Socio-economic and demographic characteristics and travel behaviour (arrows 5, 6, 7)
2.	 Physical activity: walking and cycling versus physical activity that is not related to travel 

(arrow 8)
3.	 Subjective well-being and the use of active modes (arrow 10)
4.	 Health and travel behaviour (arrow 11)
5.	 Self-selection effects (arrows 5 and 9)

Socio-economic and demographic variables (arrows 5, 6, 7)
The importance of socio-economic and demographic variables for travel behaviour (arrow 5) 
is generally recognized, examples being age, education level, gender, and household charac-
teristics (see Chapter 16). In addition, as conceptualized via arrow 6, demographic variables 
can also influence the impact of physical activity, crashes/falls and pollution on health. In 
other words, health impacts may be moderated by personal characteristics, and these effects 
are studied much less than the direct health effects of travel behaviour. For example, a fall 
from a bicycle may have more impact on someone who is 85 years old than on a 14-year old. 
As another example, individuals who are overweight or have diabetes profit more from being 
physically active than other groups (Bauman, 2004).

The effects of socio-demographic characteristics on travel-related health outcomes may 
be contradictory, depending on the four mechanisms as conceptualized by arrows 1–4. For 
instance, whereas the elderly may benefit the most from physical activities such as walking and 
cycling, they are also more vulnerable to crashes/falls (and will be more seriously injured) and 
more sensitive to pollution. Note that personal characteristics such as age and gender can also 
influence non-travel related physical activity (arrow 7) and its impact on health, as well as the 
impact of well-being on health.

Interaction of travel-related physical activity and other physical activity 
(arrow 8)
Walking and cycling are not the only two forms of physical activity (Figure 12.1), and there-
fore people may substitute other physical activities, such as going to the gym, with walking or 
cycling. This will reduce the additional health benefits of walking and cycling. On the other 
hand, it is also possible that because people who walk or cycle may feel fitter, they engage 
more in other forms of physical activity. We hypothesize that both effects occur, probably 
for different (groups of) people. The scarce studies in this area differ with respect to their 
results. Forsyth et al. (2008) and Troped et al. (2010) conclude that differences in spatial 
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setting influence the amount of transport and leisure walking, but overall physical activity is 
not affected. Brown et al. (2015) found that the introduction of a light rail system in Salt Lake 
City resulted in an increase of physical activity in access and egress travel, and that also the 
total level of physical activity (PA) increased. Saelens et al. (2014: 854) found that ‘transit users 
had more daily overall physical activity and more total walking than did non-transit users but 
did not differ on either non-transit-related walking or non-walking physical activity’. Clearly, 
more research is needed to better understand the relationships between travel related and 
other forms of physical activity. From a policy point of view, it is very important to know to 
what extent transport policies that result in more walking and cycling have additional health 
benefits.

Causality of subjective well-being and the use of active modes (arrow 10)
While the use of active travel is mostly assumed to lead to higher travel satisfaction and higher 
subjective well-being, it can also be argued that people with a higher subjective well-being are 
more likely to use active modes (arrow 10). While this has, to the authors’ knowledge, not been 
investigated in the context of travel, some studies have addressed the relationship between 
subjective well-being and physical activity in general. Although most studies focus on the effect 
of physical activity on mood and mental health (e.g., Wood et al., 2013; Paluska and Schwenk 
2000), only a few have investigated the reversed causality. Baruth et al. (2011) investigated the 
impact of subjective well-being on the effect of a physical activity intervention programme, 
and found that those with higher subjective well-being were more likely to increase their levels 
of physical activity. Other studies (e.g., Standage et al., 2012) suggest that the causality might 
work both ways. The effect of active travel on subjective well-being should therefore be treated 
carefully, since ignoring the bi-directional causality would lead to an overestimation of the 
well-being effects of active travel.

Health and travel behaviour (arrow 11)
Travel behaviour not only influences health via the multiple routes conceptualized in Figure 
12.1, but health also influences travel behaviour. For example, people with a lower health level 
might walk and cycle more to improve their health, but it is also possible that their lower health 
level results in lower levels of walking and cycling. De Haas et al. (2021) found that the latter 
effect dominates, at least for cycling: people with a higher body mass index (BMI) cycle less 
than average.

Self-selection effects (arrows 5 and 9)
Related to the causality discussion above, we next address self-selection effects (which are 
also covered in Chapter 5). People often self-select in several respects. We limit ourselves to 
self-selection that is related to attitudes, and therefore first generally discuss the importance of 
attitudes in travel behaviour modelling. Above we already discussed that socio-economic and 
demographic variables influence travel behaviour (arrow 5). In addition, people’s attitudes 
influence their travel behaviour. Regardless of age, gender, income etc., some people have 
a preference to travel by car, public transport or bike, or they prefer to walk. From the perspec-
tive of health, it is important to realize that attitudes not only influence mode choice (e.g., Lyu 
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and Forsyth, 2021), but also the way people make use of modes, an example being the question 
if people use information and communication (ICT) devices while driving (increasing risk 
factors) (Buhler et al., 2021).

We now limit ourselves to the role of attitudes for self-selection. Arrow 9 conceptualizes that 
people may self-select with respect to residential location, a phenomenon called ‘residential 
self-selection’ (RSS) – see Chapter 5. For example, people who like travelling by active modes 
(because of a pro-environmental attitude, or for health reasons), may self-select residential 
areas that support the use of these modes. Ettema and Nieuwenhuis (2015) conclude that 
differences in the cycling frequency of people living in different neighbourhoods were partly 
explained by cycling preferences of people, and these cycling preferences influenced RSS. On 
the other hand, Van Dyck et al. (2011) conclude that walking behaviour of people living in 
different neighbourhoods in Ghent was primarily the result of neighbourhood walkability, not 
so much of walking preferences related RSS. Finally, Handy et al. (2006) found that walking 
related RSS only limitedly explains differences in walking frequency across neighbourhoods in 
Northern California. They also noted a substantial independent effect of the built environment 
on walking frequency. For a review of the literature on the effect of the built environment on 
walking, cycling and physical activity, we refer to Smith et al. (2017).

It could also be that (perceived) health of people influences their residential choice (this 
is not explicitly conceptualized in Figure 12.1). For instance, a person with lung disease may 
choose a residential location so that they are not exposed to high concentrations of pollutants 
of traffic (or other sources) (Anselin and Le Gallo, 2006). Or people who are sensitive to noise 
might select a dwelling in a quiet area. Research in this area is scarce and inconclusive (see, for 
example, Wardman and Bristow, 2004; Van Praag and Baarsma, 2001; Nijland et al., 2007).

To conclude, it is important to realize that self-selection effects should be better understood 
for assessing the relationships between travel behaviour and health.

12.3	 TRAVEL BEHAVIOUR AND THE HEALTH OF 
NON-TRAVELLERS

We now broaden our scope to address the health of non-travellers. Travel behaviour of people 
does not only influence the health of the traveller, but also others, both other travellers and 
non-travellers. These are called ‘external effects’ or ‘externalities’ in economic literature (see 
Chapter 13). Because we discussed the relationships of all travellers in Section 12.2, we here 
limit ourselves to the non-traveller. Figure 12.2 conceptualizes health impacts of non-travellers.

Figure 12.2 shows that travel behaviour of people has an impact on the health of others first 
of all via nearby or ‘local’ effects (noise, air pollution, risks, and ‘barrier effects’ (e.g., crossing 
ability) are the dominant effects) (arrow 1). Risks of non-travellers, such as the risks of being 
affected by a crashed aeroplane or exploding lorry carrying fuels, are relatively rare events. 
People living or having daily activities (office, school) near trafficked roads are exposed to 
noise and pollution, as well as experience the consequences of lower levels of liveability (see 
also Figure 2.1). Traffic also contributes to larger scale air pollution in the form of smog 
(not explicitly included in Figure 12.2, to keep it simple), but in Organisation for Economic 
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Co-operation and Development (OECD) countries smog is less of a problem than a few 
decades ago. In addition, people travelling and infrastructure in general result in barrier 
effects: the more traffic, the more difficult it is to cross streets. And major infrastructures like 
motorways, other main roads, or railways have limited options to cross at all. Secondly trans-
port contributes to climate change, mainly due to CO2 emissions (see Chapter 10) and climate 
change will have a range of health-related effects (e.g., Patz et al., 2005), such as extremely hot 
temperatures, exposure to flood risks, and the spread of diseases (arrow 2). Next, the transport 
system and travel behaviour of people in the long run induces land-use changes – see the 
literature on land-use and transport interaction (e.g., Wegener and Fürst, 1999, and Chapter 
5 of this book). For example, if more people travel by car (as opposed to other modes), then 
shops, companies, and services value car accessibility higher and next might prefer to be placed 
at locations that are accessible by car (arrow 3). For example, a shift of activities (employment, 
schools, shops, etc.) to locations accessible by car might result in social exclusion of those not 
having access to a car, decreasing the well-being of those people, and their health. Land use 

Source: van Wee (2018).

Figure 12.2	 A conceptual model for the dominant relationships between travel 
behaviour and health of others than the non-travellers
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changes also influence the proximity of green space and reduce the potential health benefits 
from being close to green space (arrow 4).

To conclude, travel behaviour influences health of non-travellers via many complex mecha-
nisms. Although the conceptual model is not as complex as the model for health of travellers, it 
is difficult to include all mechanisms in empirical research, possibly resulting in biased results.

12.4	 CONCLUSIONS

The main conclusions from this chapter are:

1.	 Health is a topic of growing importance in transport research and in policy making.
2.	 Superficially, the impact of travel behaviour on health of travellers seems straightforward, 

and the argument is related to the level of physical activity (walking and cycling), air pollu-
tion intake, casualties, and subjective well-being. However, the relationships between travel 
behaviour and health are complex. Travel behaviour influences health via multiple direct 
and indirect routes, and feedbacks and self-selection effects are all evident. In addition, 
travel behaviour not only influences the health of the traveller, but also of non-travellers, 
such as people exposed to pollution and noise. The complex nature of the links between 
travel behaviour and health suggest that researchers should consider advanced research 
methods.

The second conclusion raises three further recommendations for future research:

3.	 Because of these complex relationships it is difficult to assess the quantitative impacts of 
travel behaviour on health. It is not impossible to include all mechanisms included in our 
conceptual models, and therefore research can easily draw ‘wrong’ conclusions. Research 
into the area of health and travel should preferably make the conceptual structure of var-
iables (not) included explicit, and it should also discuss the importance of not including 
important relationships.

4.	 Because it is difficult to quantify the effects of travel behaviour on health, it is problematic 
to include health effects in ex ante assessments of candidate policies, such as cost–benefit 
analyses (CBAs) and multi-criteria analyses (MCAs), especially if quantitative effects are 
needed, such as in case of CBA (see Chapter 15).

5.	 Several relationships between travel behaviour and health are still poorly understood, and 
consequently much additional research is needed before health effects can be included in 
ex ante evaluations of candidate transport policy options. Important topics include the 
interactions between travel behaviour and other physical activity, the complex relationship 
between cycling and health, and self-selection effects.

NOTE

1.	  This chapter is partly based on van Wee and Ettema (2016) and van Wee (2018).
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