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Abstract: The transportation sector accounts for about a quarter of global greenhouse gas emissions.
Previous research suggests that major life events may be “windows of opportunity” for travel
behaviour change. Our scoping review examined the effects of seven events (transitions to secondary
school, post-secondary studies, labour market, marriage, parenthood, retirement, and relocation)
on travel behaviours. Five databases were searched (MEDLINE, APA PsycINFO, Web of Science,
SportDISCUS, and ProQuest Dissertations and Theses) and 80 articles met inclusion criteria. Relocation
was the most commonly examined event (with 51 studies). Findings illustrate that moving to compact
neighbourhoods (with shorter commute distance/travel time, greater walkability/access to destinations)
was associated with shifts towards sustainable travel modes (e.g., walking, cycling, and transit).
Relocation might be particularly conducive to implementing scalable sustainable transportation
interventions, as all six interventions with appropriate statistical power were effective. Entry into
the labour market was generally associated with increased car use and declines in sustainable
transportation. Qualitative studies suggested that attitudes towards cycling may become negative
during adolescence, while attitudes towards driving improve, highlighting a need for concerted
action. Evidence for other events was less consistent. Research in developing countries remain scarce
and further intervention research is needed to enhance quality of evidence.

Keywords: sustainable transport; commuting; transition periods; life-course approach; walking;
cycling; driving; physical activity

1. Introduction

In the Paris Agreement, the United Nations Framework Convention on Climate Change set the
target of limiting global heating to well below 2 ◦C above pre-industrial levels and to pursue efforts to
limit it to 1.5 ◦C [1]. The Intergovernmental Panel on Climate Change estimated that, in order to achieve
the target of 1.5 ◦C, global emissions of CO2 need to decrease by about 45 percent by 2030 relative
to 2010 levels [1]. The transportation sector has a key role to play in efforts to achieve this reduction,
because it is responsible for about a quarter of global greenhouse gas emissions [2,3]. Furthermore,
estimates suggest that worldwide emissions from the transportation sector have increased by 29%
between 2000 and 2016 [4]. Strategies to reduce emissions in the transportation sector can include
travel demand management, increasing the costs associated with private vehicle use (e.g., fuel, license,
insurance, etc.), investment in low-emission public transit systems, replacement of gasoline-powered
vehicles by electric vehicles, and replacement of motorized trips by active transportation (e.g., walking
and cycling) [5]. The latter strategy is increasingly regarded as a promising climate change mitigation
strategy that can simultaneously benefit population health and the economy [3,5–9].
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From a public health perspective, physical inactivity has been recognized as the fourth leading
risk factor for premature mortality worldwide and is associated with an estimated 5.2 million deaths
annually [10]. Conversely, engagement in sufficient amounts of physical activity (PA) is associated
with numerous benefits including reduced risk of obesity, diabetes, and cardiovascular diseases,
and better cardiorespiratory fitness and mental health [10,11]. However, PA is known to decline across
the lifespan [12,13], to such an extent that Sallis [13] referred to this as “the most consistent finding
in physical activity epidemiology”. This underscores a need for identifying types of PA that can be
sustained over time. Of particular interest, literature reviews have shown that the percentage of daily
PA accounted for by active transportation (AT) increases from childhood to adolescence [14,15]. Thus,
AT could become an increasingly important source of PA as individuals get older.

In this regard, a substantial body of evidence suggests that transport policies and practices
can increase PA, at least in the transport domain [16–19]. For example, Ogilvie [18] conducted a
natural experiment on the implementation of a rapid transit system in Cambridge, UK, and they
observed that exposure to the intervention was associated with an 80% increase in the proportion of
trips involving AT. Nevertheless, systematic reviews examining the effectiveness of AT interventions
have reported mixed findings, with some studies showing increases in AT and others showing no
effect [20–23]. This inconsistent evidence may be attributable to many issues including differences in
study design, type of intervention, use of behaviour change techniques, and inconsistent implementation
of interventions [20,21].

Another factor that may undermine the effectiveness of interventions is the importance of habits
as a key determinant of travel behaviours [24,25]. Although psychological constructs such as attitudes,
motivation, and self-efficacy might explain why individuals choose a particular travel mode for a given
purpose, travel behaviour can become a routine that no longer requires conscious deliberation and is
activated by habitual cues [25–27]. According to the habit discontinuity hypothesis, major life events
(e.g., entering the labour market, parenthood, retirement, etc.) may provide windows of opportunity
during which individuals may reconsider their travel behaviours and be more sensitive to behaviour
change interventions [28]. Similarly, changes in transport policies could have larger effects among
people experiencing major life events.

Some studies indeed reported that individuals are more likely to change their travel behaviours
following a major life event [24,29]. Researchers have also reported that as income and working status
increase, individuals are likely to purchase a car and, once they develop the habit of driving, they are
unlikely to give it up [30]. Following major life events, adults who traveled by car were deemed the
least likely to change travel mode [24,29]. These observations emphasize the need to focus on major life
events and to promote healthy habits early in life. Major life events may influence travel behaviours in
multiple interrelated ways such as changing the roles that individuals play within their family/social
network, the resources available for travel (e.g., car ownership), and the context in which travel takes
place [24].

To our knowledge, most previous literature reviews that have examined the effect of major life
events on travel behaviours have focused on a single life event (e.g., parenthood [31] or relocation [32])
and/or on a specific methodology such as biographical research [33]. Müggenburg et al. [33] defined life
events as “key events” if they have a significant meaning for individuals and lead them to reconsider
their travel behaviours, potentially leading to behaviour change. Defined this way, major life events can
include key transitional events across the lifespan and other context-changing events such as relocation.
In their systematic review, Ding et al. [32] noted that relocation presents a unique opportunity for
improving the evidence base regarding the impact of changes in built environment on PA, including
walking and cycling. However, a key limitation of previous reviews is that they almost exclusively
included observational studies, which limits causal inferences [31–33]. Given the growing number of
recent studies on major life events and travel behaviours, a scoping review examining multiple major
life events without restrictions about methodology appeared timely.
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In this context, our scoping review aimed to: (1) summarize previous research on the effects of major
life events on travel behaviour; (2) identify research gaps that could be addressed in future research;
and (3) provide recommendations for practitioners, policymakers, and researchers. Notwithstanding
the increasing amount of research in this area, there is wide heterogeneity in the specific life events
that have been investigated. We focused on the effects of seven major life events, namely the transition
from primary to secondary school, the beginning of post-secondary studies, entry on the labour
market, marriage, parenthood, relocation, and retirement. We selected these events because they
were identified as important sources of behaviour change in previous studies and reviews on AT and
PA [31–38] and/or there were theoretical reasons to believe that they could lead to travel behaviour
change. We conducted our review according to Arksey and O’Malley’s framework [39] and followed
the PRISMA-ScR reporting guidelines [40].

2. Materials and Methods

2.1. Search Strategy

MEDLINE, APA PsycINFO, Web of Science, and SportDISCUS were initially searched on 7 January,
2019, by a health sciences librarian. ProQuest Dissertations and Theses was searched on 29 January,
2019. To update the results, searches of all databases were run again on 14 April, 2020. Search terms
were identified through consultations between the lead author and the librarian and a scan of the
titles, abstracts, and subject headings of preliminary search results. To optimize the precision of the
searches while maintaining high sensitivity, the search string was revised multiple times in accordance
with feedback from the lead author. The search strategy was first developed for APA PsycINFO
(Figure 1) and then adapted for the other databases. When possible, subject headings from controlled
vocabularies (e.g., MeSH, Thesaurus of Psychological Index Terms) were used in the search. To increase
sensitivity, concepts were also entered in the search string as keywords, with truncation (e.g., chang*)
and proximity operators (e.g., adj3) when appropriate. Boolean operators connected subject headings
and keywords as shown in Figure 1. No limits were placed on publication type or date; however,
results were filtered to include only articles published in English or French.

The bibliographic information (e.g., title, abstract, authors, subject headings) for each search
result was imported into EndNote X8 for deduplication and review. A total of 3398 results were
returned from the five database searches in January 2019. An additional 479 records were retrieved
in April 2020. Moreover, 23 articles were identified by scanning reference lists of included articles
and a scoping review on major life events and PA [38], the lead author’s personal library, and Google
Scholar recommendations. After duplicates were removed, 3061 unique records remained for potential
inclusion in the study. Additional details about the protocol can be obtained by contacting the
lead author.

2.2. Inclusion and Exclusion Criteria

To be eligible for the review, studies had to include at least one of the abovementioned major
life events and to report travel behaviours before and after the major life event(s) examined either
prospectively or retrospectively. There were no restrictions on the type of measures of travel behaviours.
Quantitative, qualitative, and mixed methods designs were all eligible. The following criteria were used
to exclude papers that were deemed ineligible: (1) literature reviews, commentaries, and editorials;
(2) articles not published in English or French; (3) articles that did not focus on major life events;
(4) articles that did not include a measure of travel behaviour before and after one of the abovementioned
major life events; (5) articles that only examined travel in the context of tourism. The fourth criterion
ruled out cross-sectional studies, because they cannot establish temporal sequence [32]. The fifth
criterion was added after starting the screening of titles and abstracts and is justified given the review
focus on habitual travel behaviours.
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Figure 1. APA PsycINFO Search Strategy.

2.3. Screening Process

First, titles and abstracts of each article identified were screened independently in EndNote by
two research assistants trained by the lead author. Full-text copies of each article that passed the first
stage of screening were obtained and screened independently by two research assistants. In the second
stage, reasons for exclusion were collated in an Excel spreadsheet. Disagreements were resolved in
discussion with the lead author.

2.4. Data Extraction, Charting, and Synthesis

The lead author developed a data extraction form in Excel. Data extracted included: lead author,
publication year, country, study design, analytical sample size, measures of travel behaviour, follow-up
period, major life event examined, and main results. For the first ten articles, data extraction was done
independently by the lead author and two research assistants, who then met in person to discuss the
extracted data. Subsequently, data extraction was done independently by the lead author and one
research assistant. Any substantive disagreement was resolved by consensus. When information to
be extracted was missing, the lead author contacted the corresponding author of the original study
via email. We grouped included studies by the major life event(s) examined and present a narrative
summary of main findings for each major life event.
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3. Results

The flow of articles in the review process is depicted in Figure 2. Of the 3061 potentially relevant
articles identified, 2770 were excluded based on title and abstract, leaving a total of 291 articles for
full-text screening. Two hundred eleven full texts were excluded for the following reasons: ineligible
study design (n = 22), no eligible life event examined (n = 133), lack of data on travel behaviour before
and after the major life event (n = 98), or focus exclusively on tourism (n = 2). Many articles were
excluded for more than one reason. In addition, one paper was excluded because it was impossible
to disentangle findings for transportation and leisure cycling, and one was excluded because the
authors clustered major life events. Eighty articles were included in the review. Relocation was
the most commonly examined major life event with 51 articles, followed by parenthood (n = 23),
retirement (n = 23), beginning of secondary school (n = 12), entry into the labour market (n = 10),
beginning of post-secondary education (n = 8), and marriage (n = 2). Figure 3 illustrates the location of
studies, and Table S1 summarizes their characteristics. Almost all studies were exclusively conducted
in high-income countries based on the World Bank classification (n = 76; 95%), while three studies
were conducted in China (upper-middle-income), and one study included participants from both the
Philippines (lower-middle-income) and the UK. Germany (n = 14), the USA (n = 13), UK (n = 13),
and Australia (n = 11) were the countries in which the largest number of studies were conducted.
Most studies were quantitative (n = 66), followed by qualitative (n = 12) and mixed methods (n = 2).
Only eight studies included an intervention (three randomized controlled trials and five natural
experiments), and all of these focused specifically on relocation. Figure 4 shows that all included
studies were published after 2002 and most were published in the last decade. Sample size ranged
from 20 to 32151 participants, and follow-up period ranged from three months to 50 years.

One study identified participants’ travel behaviour using a combination of global positioning
systems and accelerometers [41]. All other studies used self-reported measures of travel behaviour
obtained via questionnaires, diaries, interviews, focus groups, life course calendars, and videos
submitted by participants. Studies operationalized the concept of travel behaviour in many different
ways including: mode share or prevalence (e.g., the proportion of trips accounted by a given mode of
transportation), daily or weekly time using a given travel mode (e.g., in minutes or hours), participants’
main/usual commuting mode, trip rates (e.g., number of trips/day using a given mode), trip entropy
(e.g., measures of heterogeneity of travel modes used), trip chains, etc. Other studies assessed
transportation PA in MET-hours per week, a common metric in kinesiology and public health that
considers intensity, frequency, and duration [42]. For example, walking at a typical speed represents
three metabolic equivalents (METs), because the energy expenditure is three times resting energy
expenditure. Walking for 30 min five times a week thus represents 7.5 MET-hours (5 * 0.5 h * 3
METs = 7.5). Furthermore, many studies grouped active (e.g., walking, cycling, etc.) and motorized
(e.g., car, transit, etc.) modes together for analyses. The following sections summarize the effect of each
major life event.
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3.1. Transition from Primary to Secondary School

As indicated in Table S2, eleven studies reported in twelve publications met inclusion criteria
for this event. Eight publications were quantitative [41,43–49] and four were qualitative [50–53].
The quantitative studies generally provided mixed findings. Two studies reported a significant
decline in prevalence of AT to/from school across the transition, which was associated with increased
home–school distance [44,47]. However, among students who continued to engage in AT, distance
increased, leading to an increased contribution of AT to PA [44,47]. Three Belgian studies reported
a significant increase in time spent engaging in AT [43,45,46]. Another Belgian study found that
the prevalence of AT to/from school remained stable, but fewer students engaged in AT to/from
other destinations in secondary school [49]. Marks et al. [48] reported a significant decline in
cycling frequency, but no change in walking to/from school among Australian children. Using a
combination of accelerometers and GPS, Remmers et al. [41] observed no change in transport-related
moderate-to-vigorous PA, an increase in light-intensity PA during school trips, and a decrease in
transport-related light-intensity PA on weekend days.

All qualitative studies were conducted in Australia, the UK, and the US, and they focused
predominantly on cycling. Despite its contribution to children’s independence, they reported a decline
in cycling [50,51,53] or an increase in motorized travel [52] across the transition. Participants identified
more barriers to cycling in adolescence including longer distance, concerns about traffic, greater
time constraints, need to carry heavy items, and the belief that other teenagers perceive cycling as
“uncool” [50,51,53].

3.2. Transition from Secondary School to Postsecondary Education

Only eight articles examined this transition, and findings were mixed (Table S3). This included
seven quantitative studies [54–60] and one qualitative study [52]. Two studies reported large declines
in time spent engaging in AT [54,60] and Deforche et al. [54] also observed a decline in motorized
travel. Similarly, Parra-Saldías et al. [56] reported a significant decline in the prevalence of AT to/from
school or university, but they also observed an increase in transit use. Conversely, in their descriptive
analysis, Rau and Manton [57] noted that the proportion of participants reporting an increase in
use of walking, cycling, and transit with the transition to postsecondary education far exceeded the
proportion of participants who reported a decrease. They reported the opposite pattern for car driving
and carpooling. Sharmeen et al. [59] reported an increase in travel time for subsistence activities
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(defined as work and studies) with the beginning of postsecondary studies using a liberal p < 0.10
threshold, but the transition had no effect on other types of activities. Using data from the German
Mobility Panel, Scheiner [58] reported no change in the frequency of any mode of transportation.
Finally, De Paepe et al. [55] found that, following the transition to university, students who lived in
university dorms had much higher rates of AT for school, grocery shopping, and “fun shopping” trips
than those who commuted to campus (implying longer trips). In the qualitative study [52], limited
details were provided about travel mode immediately before the transition.

3.3. Entry into the Labour Market

Of the ten studies that examined this transition (Table S4), two were qualitative [52,61] and the
remainder were quantitative [57,58,62–67]. Three studies reported statistically significant increases in
driving after entering the labour market [58,63,65]. Busch-Geertsema et al. [63] also observed that changes
in travel mode were associated with increased distance, different work requirements (e.g., flexibility and
dress code) and opportunities (changed car availability, parking availability, and access to public transit),
and changes in attitudes, subjective norm, and perceived behavioural control. Moreover, a series of
articles using national data from the German Mobility Panel indicated that entry into the labour market
was associated with declines in measures of multimodality (i.e., participants used fewer travel modes)
and increases in the number of trips per tour (i.e., greater use of trip chains) [65–67]. A descriptive
study also reported a large increase in driving accompanied by declines in walking, cycling, and driving
as passenger [57]. While Bopp and colleagues [62] did not examine changes in driving, their results
indicate a substantial decline in time spent engaging in AT. They identified a subgroup of participants
who maintained a higher level of AT. These participants reported more AT and vigorous PA in college
and lived closer to their workplace [62]. Finally, Oakil et al. [64] reported no shift between cycling and
other travel modes in the Netherlands.

In Jones’ [52] qualitative study, there was some evidence that entry into the labour market was
associated with increased driving in the cohorts of Boomer men and Echo women, but changes were
less clear in Boomer women and Echo men. Mbabazi [61] noted shifts from AT to transit (associated
with perceived distance) and from transit to driving (associated with increased financial resources,
access to a company car, and perceived ineffectiveness of public transit). Conversely, short distance
was described as an enabler of AT and having a direct route as an enabler of transit [61].

3.4. Marriage

As described in Table S5, only two quantitative studies assessed the effect of marriage on commute
mode [68] or distance [69], and the latter found no change. Döring et al. [68] observed that marriage
was associated with a substantial increase in car access, which was associated with switching to driving
during the year following marriage. This suggests that the effect of marriage could be mediated by car
ownership, but no mediation analysis was reported.

3.5. Parenthood

Twenty-two studies reported in 23 articles examined the effect of parenthood on travel behaviour
(Table S6). This included seven qualitative papers [50–52,61,70–72] and 16 quantitative papers [24,29,57,
58,64–69,73–78]. Some quantitative studies were only designed to assess the effect of childbirth within
the previous year [24,29], whereas qualitative studies provided a richer perspective from childbirth to
adolescence [50,51]. Among the quantitative papers, six reported no change in any measure of travel
behaviour [24,29,67–69,74], and one found increased odds of shifting from cycling to other modes
using a liberal p < 0.10 threshold [64]. The other studies reported highly heterogeneous findings.
Notably, a series of five studies using different measures of travel behaviour derived from the German
Mobility Panel data and different statistical methods obtained divergent results [58,65–67,77]. First,
Scheiner and Holz-Rau [58] observed an increase in walking and a decrease in cycling and car use as
passenger, but car use as driver and transit use did not change significantly. Scheiner [65] reported an
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increase in walking only in women and no changes in use of other travel modes. Scheiner [66] reported
a decrease in trip entropy in bivariate analyses, but no effect in multivariate analyses. Using path
analyses, Scheiner [77] reported that the birth of a first child had no direct effect on participants’ car
use, but it was associated with increased car use among their partner, suggesting that interactions
within households can influence travel behaviour. Rau and Manton [57] only used descriptive statistics
and found increases in walking and driving (either as driver or passenger) and decreases in cycling
and transit use. Similarly, McCarthy et al. [76] found an increase in frequent driving and decreases
in frequent use of transit and cycling. Gao et al. [75] focused specifically on changes in walking and
found a small, but significant, increase in transport walking (+1.54 min/day). De Haas et al. [73] used
latent transition analyses and found some changes in cluster membership, notably monomodal car use
was more stable over time (Table S6). Finally, Scheiner and Holz-Rau [78] reported a decrease in car
use and an increase in walking.

Among the qualitative studies, Bonham and Wilson [50,51] and Janke and Handy [70] focused
specifically on cycling and observed a decline with childbirth. However, many participants started to
cycle again when their children were older, which allowed them to teach cycling safety. Two studies
reported that parenthood had limited impacts on fathers’ travel behaviour [52,71]. Women interviewed
by Jones [52] reported an increase in walking with childbirth followed by a decrease after they returned
to work. Lanzendorf [71] noted a small decrease in the proportion of mothers who primarily used AT
or transit. Mbabazi [61] and Nakanishi and Black [72] both reported that childbirth was associated
with increased driving and decreased transit use, and many participants emphasized that transit did
not meet their needs.

3.6. Retirement

Twenty-two studies reported in 23 articles examined the effect of retirement on travel behaviour
(Table S7). This included six qualitative papers [50–52,72,79,80] and 17 quantitative papers [29,57,58,
65–67,73,77,81–89]. Of the quantitative studies, four reported significant declines in AT [76,82,83] or
walking for transport [89]. Sprod et al. [88] also reported a significant decline in motorized travel and
Siren et al. [86] reported a decline in driving frequency and annual mileage. Interestingly, Van Dyck [89]
found a larger decline in motorized transport among participants who had recently retired at baseline
compared to those who retired between baseline and the two-year follow-up, suggesting a lagged
effect. Laverty and colleagues [85] found that, after retiring, Londoners reported greater odds of
beginning or continuing to use transit. Kamruzzaman et al. [84] found that participants who retired
during the 2008 financial crisis were more likely to shift to walking and private motor vehicle use,
and they were less likely to shift to transit. Rau and Manton’s descriptive study [57] suggested a shift
towards sustainable modes, but only five participants were retired. Three large prospective studies
found that retirement had no effect on travel behaviour [65,82,83], and one found a small effect in only
one of eight models [67]. Scheiner and Holz-Rau [68] found no change in trip rates, but mentioned
that “in terms of modal shares it [retirement] is associated with less driving and more non-motorised
travel” (p. 179). Finally, Scheiner [66] reported a significant decline in trip entropy, especially in men,
indicating that retirees used fewer travel modes.

In four qualitative articles, interviewees mentioned that reduced time constraints associated
with retirement provided an opportunity to increase walking and/or cycling [50–52,79], but mode
shift varied between studies. In Bonham and Wilson’s [50,51] study of cycling trajectories among
Australian women, retirement was associated with increased cycling, which was described by some
participants as an opportunity to reduce their carbon footprint. Swedish retirees mentioned that
retirement made it easier to walk, and some participants mentioned walking and/or cycling as a
way to get out of the house, get fresh air and exercise, and maintain good health [79]. Finally,
English retirees mentioned that they deliberately included walking for transportation or recreation
in their routine; however, those who cycled for transportation reported a shift towards cycling for
recreation [52]. In Nakanishi and Black’s [72] study, the car remained the main travel mode for most
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interviewees, although some mentioned that they avoided travelling during peak hour or started to
use transit. Finally, in Plyushteva and Schwanen’s [80] study, women interviewees in London (UK) and
Manila (Philippines) both reported reduced mobility post-retirement, often due to increased perceived
vulnerability and declining eyesight and physical abilities. While Londoners took advantage of free
transit for older adults, retirees in Manila generally relied on family members for mobility due to the
cost of transit [80].

3.7. Relocation

About two thirds of included studies examined the effect of relocation (Table S8). This included two
mixed methods papers [90,91], seven qualitative papers [50–52,61,66,92,93] and forty-two quantitative
papers [17,24,28,29,57–59,64–69,73–75,78,85,93–117]. Twenty-four quantitative observational studies
focused on the direct effects of relocation and reported mixed findings [24,28,29,58,59,64–69,
73,74,78,85,96,100,103,108,109,112,113,116,117]. Of these, nine found no direct effect on travel
behaviour [28,58,65–68,74,78,96], and two found changes only when using a liberal significance
threshold of p < 0.1 [59,64]. Four studies found a higher likelihood of changes among movers compared
to non-movers [24,29,100,113]. Two studies focused only on transit and found higher use among movers
than non-movers [85,112]. Prillwitz et al. [69] reported a greater increase in commute distance among
movers than non-movers. Two Chinese studies found increased car use following relocation [109,117],
and one of these [109] also reported that relocation was associated with increased trip frequency,
total travel time, non-motorized travel time, and transit travel time. One study found a significant
increase in odds of walking for transportation [103]. In Rau and Manton’s [57] descriptive study,
the proportion of individuals who reported an increase in a given travel mode was generally similar to
the proportion reporting a decrease. Two studies used latent transition analyses and found modest
changes in membership of some clusters [73,108]. Finally, Yang et al. [116] restricted their sample to
participants who actively travelled at baseline. Following relocation to predominantly suburban areas,
only 38% of participants remained active travelers [116].

In contrast, many included studies provided evidence that changes in travel behaviour after
relocation were associated with specific environmental attributes (Table S8). Notably, when relocation
was associated with increased travel time, commute distance, or increased distance relative to the
central business district, AT generally decreased and car use increased [24,64,68,74,102,107,116,117].
The opposite was generally found when distance or travel time decreased [24,64,68,74]. Similarly,
studies reported that relocating towards less urban or less dense areas was associated with a decrease
in AT [74], walking [65,78], or transit use [78,98] or an increase in car use [74,78]. Conversely, relocating
towards denser or more urban areas was associated with increased AT [24,74,95], walking [58], transit
use [65], or decreased car use [74]. Furthermore, increases in neighbourhood walkability and associated
constructs (e.g., density, mixed land use, and access to destinations) was commonly associated with
increased walking [17,58,99,103,106], cycling [58,95], AT in general [24,105] and transit use [105],
and decreased driving [24,99,105,107].

Higher access to vehicles was a consistent correlate of increased driving post-relocation [68,78,98,
99,101,102,105,107,116,117]. Similarly, Clark et al. [24] noted that individuals who acquired a driver’s
license were over 16 times more likely to shift from non-car to car travel. Conversely, three studies
found that individuals who scored higher on measures of environmental concern or intention to protect
the environment were less likely to drive to work after relocation [24,28,115].

Two qualitative studies observed that, in adulthood, relocations to inner suburban areas were
associated with taking up or increasing cycling or walking, whereas relocations to outer suburban
or rural areas was associated with stopping or decreasing cycling or walking [50–52]. Bonham and
Wilson [50,51] also reported that, during childhood, moving to the city was associated with decreased
cycling, notably due to safety concerns. Jones and Ogilvie [92] reported that, in many participants’
stories, the main reason for moving home was to buy a first or a larger house, which typically involved
relocating further from the city centre, implying increased commute distance and a decline in cycling.
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When selecting travel mode after relocation, participants were motivated by convenience, cost, speed,
and reliability. PA was not a primary motivation for changing mode, but it was discussed as a reason
for maintaining AT [92]. In Zarabi and colleagues’ [93] study, all interviewees who used AT before
relocation reported an increase in distance leading to a shift towards motorized travel modes. However,
all participants who travelled by car at baseline continued to do so. In contrast, relocating to Davis,
California, which has an exceptionally high prevalence of cycling compared to the rest of the US,
was associated with increased cycling [70]. This finding was confirmed in a subsequent quantitative
study [104]. Some individuals moved to Davis specifically for the ability to cycle [70]. Self-selection
also emerged as a potential explanatory factor in Mbabazi’s [61] study wherein participants who
travelled by car at the time of the interview reported a large increase in car travel after moving to their
current residence. Conversely, participants who used alternative modes at the time of the interview
reported a decline in driving [61].

All eight intervention studies included in our review focused on relocation [90,91,94,97,110,111,114,115]
and four were published in 2019 [90,97,111,114]. Three interventions were randomized controlled trials
focusing on home relocation [94,97,111]. Bamberg [94] offered a one-day free transit ticket and an
information package to a subset of participants who relocated to Stuttgart, Germany. Among these
participants, transit use increased by 29% compared to only 7% among their control counterparts.
Consistent with Ajzen’s theory of planned behaviour [118], the effect of the intervention was mediated
by intention. Similarly, Ralph and Brown [111] examined the effect of providing a transit information
guide to incoming graduate students at the University of California, Los Angeles. The intervention was
effective only among students who relocated. In Bhattacharyya and colleagues’ [97] study, individuals
expecting to move in the next three months were randomly assigned to a “focalism” intervention
(designed to identify cognitive biases that individuals have towards certain characteristics of a house),
a visualization intervention (designed to help participants identify opportunities for change with
relocation), or a control group. The focalism intervention led to significant decreases in commuting
time and driving to visit family and friends, and increases in AT to work and to visit family and friends.

Natural experiments focused on changes in travel behaviour following workplace
relocation [91,114,115], university campus relocation [110], or moving to neighbourhoods with a car
restriction policy [90]. Walker et al. [110] studied the relocation of the World Wildlife Federation’s UK
Headquarters, which was accompanied by promotion of, and incentives for, train use. The intervention
resulted in a remarkable reduction in driving (from 55.0% to 22.6%) and an increase in train use (from
18.5% to 56.1%). Even among employees of a pro-environmental organization, greater environmental
concern increased odds of behaviour change. The natural experiments by Johansson et al. [90] and
von Behren et al. [114] were small pilot-studies and authors did not provide inferential statistics.
Rau et al. [91] observed that a workplace relocation from the inner city to the outskirts of Munich,
Germany led to an increase in car travel (from 46% to 71%) and completely eliminated walking and
cycling. Finally, Peer [110] found that relocation of an Austrian university campus closer to the city
centre was associated with increased cycling.

4. Discussion

Our scoping review examined the effect of major life events on travel behaviour. A total of
80 studies met our inclusion criteria and there was substantial heterogeneity in measures of travel
behaviour used, which made comparisons between studies difficult. Nevertheless, a substantial
proportion of studies showed that major life events were associated with changes in at least one
measure of travel behaviour. Given that previous evidence indicates that travel behaviour is highly
habitual [25–27], the frequent occurrence of changes in travel behaviour supports the view that major
life events represent a window of opportunity for travel behaviour change. Furthermore, our review
suggest that relocation might be a particularly salient time for implementing effective sustainable
transportation interventions.
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The transition from primary to secondary school was associated with a decline in the prevalence of
AT in predominantly English-speaking countries [44,47,50,51,53]. In these countries, qualitative studies
have reported an increase in negative attitudes towards walking and cycling [50,51,53,119], and media
campaigns promoting safe driving have even contributed to the stigmatization of cycling [120].
In continental European countries where cycling is much more prevalent and socially-normative [19],
included studies typically reported an increase in time spent cycling to/from school [38,40,41]. Future
interventions could harness this transition as an opportunity to promote AT and PA while addressing
negative views towards cycling. Traffic concerns should also be addressed to support children’s right
to a safe environment [121].

Few studies have examined the transition to postsecondary studies and their findings were
generally inconsistent. While screening articles for inclusion, we identified an article that examined the
transition from high school to either postsecondary studies or the labour market [122]. They found a
large decline in AT associated with increased distance, and a significant increase in transit use. Because
we could not disentangle the effect of these two transitions, the article was excluded. The beginning
of postsecondary studies may be associated with both relocation and increased decision-making
ability for youth in many domains, including travel behaviours. As such, it might be an opportune
time to deliver sustainable transportation interventions. For example, the intervention conducted by
Ralph and Brown [111] among incoming graduate students could be replicated with students starting
undergraduate studies.

Entry into the labour market was generally associated with increases in driving and/or declines
in AT or multimodality. Busch-Geertsema et al. [63] identified many predictors of travel behaviour
change including changes in distance, attitudes, subjective norm, perceived behavioural control,
dress codes, and the availability of cars, parking, and transit. Interventions could be developed to
prevent increased driving, particularly among new employees before they establish strong habits.
For instance, the availability and convenience of free parking is known to encourage driving to
work [123,124]. Workplaces that used a “carrots and sticks” approach involving reduced parking
availability while simultaneously offering public transit benefits, showers, and safe bicycle parking
have been more successful in encouraging sustainable transportation [124,125].

Interestingly, only two included studies examined the effect of marriage. Marriage was included
as a major life event based on previous reviews [34,35,37]. However, based on hindsight gleaned
while reviewing articles in this review, marriage per se may have a limited impact on travel behaviour
in couples already living together, as it may not involve change in commute distance and other
environmental characteristics [69].

Although one may hypothesize that parenthood would be associated with increased driving
at the expense of other travel modes, our review illustrates that this scenario is far from universal.
Indeed, about half of included studies showed no change in travel behaviour at the p < 0.05 threshold,
and multiple analyses from the well-powered German Mobility Panel revealed only modest changes
in some measures of travel behaviours. A potential reason for the lack of significant changes is
that there could be a time lag between parenthood and changes in driving [29,68]. For example,
car use could increase only a few years after childbirth when parents accompany their child to various
activities (e.g., childcare, school, sport, and leisure). A few quantitative and qualitative studies reported
increases in walking [52,65,75], especially in women, suggesting that parents may walk with their
children. In some qualitative studies, the inconvenience of using public transit with young children
and strollers was discussed by participants [61,72], and many interviewed mothers also mentioned
that they cycled less when they had young children [50,51]. Finally, some studies suggested that
parenthood tends to affect mothers’ travel behaviour to a greater extent than fathers’, reflecting
traditional gender roles [52,65,71]. Notwithstanding the heterogeneous findings, our review suggests
that promoting walking for transportation among new and future parents could be fruitful, if confirmed
in intervention studies.
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The effect of retirement on travel behaviour was variable with some quantitative studies reporting
declines in travel in general (e.g., reduced AT and vehicle miles travelled), whereas other studies found
no significant changes. Qualitative studies suggested that retirement was associated with reduced time
constraints, thus providing more opportunities for walking or cycling for transport or leisure [50–52,79].
Our review provides some evidence that changes in travel behaviour can also be supported by policy.
In England, adults over the age of 60 are eligible for a free transit pass since 2006, and two included
studies observed that this measure encourages transit ridership among retirees [80,85]. Plyushteva and
Schwanen [80] also concluded that mobility does not change abruptly with major life events (including
retirement); it appears to be commonly (re)negotiated within households and families. Few included
studies examined the role of reduced physical abilities and whether changes in travel behaviour varied
by type of occupation (e.g., blue- vs. white-collar), underscoring a need for future research.

Relocation was by far the most commonly examined event and all eight intervention studies
included in this review focused on relocation. Included studies suggest that relocation may prompt a
deliberate reflection about travel mode, and the direction of changes in travel behaviour are influenced
by factors at the individual (e.g., vehicle ownership, attitudes, habits), interpersonal (e.g., interactions
among households), built environment (e.g., commute distance, walkability, level of urbanization, etc.),
and policy (e.g., restrictions on car use) levels. Our results suggest that changes in built environment
attributes may be particularly salient for behaviour change following relocation. Specifically, moves that
resulted in shorter distance, greater walkability/access to destinations, and greater proximity to the city
centre were generally associated with increased use of sustainable travel modes and/or decreased car
use. These built environment attributes correspond to the “compact cities” model that is increasingly
promoted as a way to mitigate the contribution of the transportation sector to global CO2 emissions
while increasing PA [3,126–128]. Our results also extend previous literature by showing that relocation
can be an opportune time to deliver low-cost and potentially-scalable interventions to encourage
sustainable transportation [94,111,115]. Indeed, all six interventions that were not pilot studies resulted
in significant changes in travel behaviour [91,94,97,110,111,115].

4.1. Limitations of Included Studies

Comparison of results across studies remain difficult due to the wide array of measures of
travel behaviours. This limitation is compounded by the limited data provided by authors about the
psychometric properties of their measure(s). A previous systematic review found that measures for the
trip to/from school generally had good reliability and validity, but there was insufficient evidence about
the psychometric properties of measures of trips to/from other destinations [129]. Due to their habitual
nature, one may expect that trips to/from school or work can be recalled accurately, but less routine
trips may be more vulnerable to recall bias. Hence, researchers should use valid and reliable measures
of travel behaviours when possible, and develop new measures as needed. Moreover, including
both self-reported and device-based measures (e.g., global positioning systems) could help minimize
recall and social desirability biases while still collecting contextually relevant data. As noted in the
results section, there were large differences between studies in the operationalization of parenthood.
In addition, studies typically did not examine changes in travel behaviour during pregnancy.

There remains a clear lack of published studies investigating the effect of major life events on
travel behaviour in developing countries. Developing countries are currently experiencing a rapid
epidemiological transition characterized by rapid urbanization and motorization, economic growth,
and potential adverse changes in greenhouse gas emissions per capita and in the prevalence of physical
inactivity and chronic diseases [130–132]. For instance, Yang et al. [133] reported a sevenfold increase
in the proportion of Chinese schoolchildren commuting by motor vehicle between 1997 and 2011
(from 4.2% to 30.7%). Echoing these findings, the three Chinese studies included in our review
consistently indicated that relocation to suburban neighbourhoods was associated with increasing car
use [109,116,117].
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4.2. Strengths and Limitations of the Review

Strengths of our review included the systematic search of five databases representing multiple
academic disciplines (including the ProQuest database that captures grey literature), the consideration
of seven major life events across the lifespan, and the involvement of at least two reviewers for all
stages of screening and data extraction. The inclusion of qualitative studies also helped make sense of
the mixed findings reported in quantitative studies for most of the major life events.

However, we did not use an instrument to systematically assess the quality of each included
studies. This is consistent with the scoping review approach [39], and we believe that no single quality
assessment tool could have fairly assessed qualitative studies, observational studies, and randomized
controlled trials. However, we have discussed shortcomings of current evidence in general. Another
limitation is that there is no standard definition of major life events; hence, different authors could have
included different events. The decision to focus on seven major life events represented a pragmatic
trade-off between breadth and depth [39], and the selected events had been shown to be important in
PA and/or transportation research [17,31–38]. It is also worth noting that individuals do not necessarily
experience major life events in a linear fashion and events may co-occur such as relocation associated
with beginning post-secondary studies, entering the labour market, or parenthood. This can make it
difficult to attribute changes in travel behaviour to a single life event and few, if any, included studies
were designed to tease out co-occurrence of major life events. The review was restricted to articles
published in English or French, so it is possible that some relevant papers were excluded.

5. Conclusions

Our findings suggest that major life events are indeed “windows of opportunity” for travel
behaviour change given the large proportion of studies showing statistically significant changes.
However, the direction of changes in travel behaviour was highly variable, and it may depend
on a wide range of contextual factors. Thus, our findings highlight the need for studies on the
effects of major life events to measure a broader range of factors that can influence the direction of
changes. Researchers could draw on models such as the theory of planned behaviours [118] and/or
social-ecological models [6]. There is also a need for more intervention studies to provide clearer
evidence of causality and for more studies in developing countries.

The negative attitudes towards cycling identified in qualitative studies are concerning and suggest
a need for concerted action to address social norms. This could include social marketing campaigns
(perhaps engaging youth and “grassroots” organizations) to promote sustainable transportation,
while addressing barriers to cycling at the school environment, built environment, and policy levels.
Promoting sustainable transportation early in life seems critical as many studies found that driving
habits were the least likely to change with major life events. Finally, we found that factors commonly
associated with changes in travel mode with relocation (among other major life events) include shorter
distance, greater urbanization and walkability, and lower car ownership. These findings are consistent
with the broader literature on correlates of adults’ travel behaviour [126]. Conversely, issues such as
long distance, limited access to destinations, and poor transit service were associated with lower use of
sustainable transportation modes. Therefore, urban planners and policymakers should address such
indicators in an effort to facilitate healthy and sustainable travel behaviours.
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