APPENDIX A – Active transport modes and Mental Health outcomes
Each study is categorised per outcome and design. Per each study, this file will describe the authors’ name and year, the country, the original study, the exposure factor and outcomes with related measures, intervention details in case of experimental design, and the final results about the relationship between the variables in the exam. We also cared to explain when there might have been confusion between the name of exposure/outcome and the measure used. Some info may be repeated since each study might encompass more than one outcome, as listed in Table 1; however, we aimed for a detailed and comprehensive information set.
1. Mental Health and Mental Well-Being
CROSS-SECTIONAL:
[bookmark: _Hlk127866763]In 2001, Ohta and colleagues conducted a survey questionnaire as part of a worksite mental health promotion in Kyushu (Japan). The study, published in 2007, investigated the association between walking or cycling to work (Do you walk or cycle to work? + Duration) and people’s mental health, measured through the General Health Questionnaire-28 (GHQ; Goldberg, 1978). Furthermore, the results demonstrate that commuting on foot or by bike significantly benefits mental health, but this was significant only in men.
[bookmark: _Hlk125958632][bookmark: _Hlk127867578]In 2011, Hansson and colleagues evaluated the relationship between commuting mode (How do you usually get to work?”), time (“How long does it take to get to work?”), and health outcomes. These were perceived sleep quality, everyday stress, exhaustion, mental health, self-rated health, and sickness absence. The General Health Questionnaire -12 (GHQ; Goldberg et al., 1997) was used to evaluate mental health. Mental health was not significantly associated with commuting. However, the authors highlight the “healthy commuter effect” that explains the bias where car commuters might face poor health conditions or more stressful situations; this could mean that unhealthy people are less likely to start or continue to commute actively. 
In 2013, Humphreys and colleagues examined the relationship between active commuting (frequency+duration) and mental well-being. Although the outcome is called mental “well-being”, the measure is still the Mental Component Score (MCS) from the SF-8 (Ware et al., 2001). Surprisingly, this study showed no relationship between these variables. Data came from the Commuting and Health in Cambridge study (Ogilvie et al., 2010).
In 2016, Chng and colleagues used data from wave two of Understanding Society - UK Household Longitudinal Study (2010/2011; previously known as British Household Panel Survey BPHS) to examine the relationship between what they called subjective well-being and commute mode (“How do you usually get to your place of work?”). Subjective well-being was assessed by measuring life satisfaction and “mental distress” with the General Health Questionnaire -12 (GHQ; Goldberg et al., 1997). However, no commute mode was associated with significant changes in GHQ scores. 
The same year, Mason and colleagues (2016) examined the relationship between physical activity domains (household, occupational, active travel, leisure and sport, and family activities) and mental health and well-being. The study was conducted in Glasgow, Scotland, as part of the GoWell Research and Learning Programme (2011). It is the only study separating mental health, measured with the Mental Component Score (MCS) from SF-12 (Ware et al., 2002), and positive mental well-being, measured with the Warwick-Edinburgh Mental Well-being Scale (WEMWBS; Tennant et al., 2007). The survey asked participants to “Rank 5 PA domains in order of how much you do each of them’”. The results recorded higher levels of both mental outcomes significantly related to active travel physical activity.
[bookmark: _Hlk125959191]In 2020, Clark and colleagues used data from six waves of the Understanding Society - UK Household Longitudinal Study (2009/10 – 2014/15; University of Essex, 2016) (previously known as British Household Panel Survey BPHS) to analyse the impact of commuting in terms of duration and mode on what they called subjective well-being, measuring self-reported health, exhaustion and mental health (GHQ-12; Goldberg et al., 1997). The results reported a non-significant association between mental health scores and active travel modes. The only significant result in commuting mode was that people travelling by bus reported poorer mental health than car drivers for every additional commuting minute.
LONGITUDINAL:
In 2006, Lampinen and colleagues examined the role of mobility status as a predictor of mental well-being. The original project was an eight-year follow-up study called the Evergreen project among older adults (aged 65-84) in Jyvaskyla, Finland (Heikkinen, 1998). Mobility status was defined as “the capability to climb stairs or walk two kilometres non-stop” (Guralnik et al., 1993). The summary of the following factors gave the mental well-being score: 
· Depressive symptoms: The Revised Beck’s Depression Inquiry (RBDI, Raitasalo, 1995)
· Anxiety: from fairly relaxed to continually anxious and distressed; question part of the RBDI
· Loneliness: ‘Do you think you are lonely?’
· Self-rated mental vigour: ‘How would you describe your self-rated mental vigour at the moment?’ 
· Meaning in life: ‘Right now, how meaningful do you consider your life?’
At baseline (1988), better mobility was associated with better mental well-being. At follow-up (1996), both baseline mental well-being and better mobility status predicted higher scores in mental well-being. 
In 2014, Martin, Goryakin and Suhrcke (Martin, Goryakin, & Suhrcke, 2014) conducted a study to counterprove Humphreys’ results (Humphreys et al., 2013). Using data from the British Household Panel Survey (BHPS, 18 waves from 1991/2 to 2008/9; Taylor et al., 2001), the authors explored the relationship between active travel (“What usually is your means of travel to work?’) and psychological well-being. Despite the name, the instrument used to measure the outcome was the General Health Questionnaire-12 (GHQ; Goldberg et al., 1997). After adjusting for confounding factors like work, residence and health status, they found a significant association between GHQ-12 scores and active travel and public transport compared to car travel. Lastly, switching from car to active travel was related to improved well-being. It was also associated with a reduced likelihood of experiencing two specific psychological symptoms than car drivers (as the GHQ-12 reports, “being constantly under strain or unable to concentrate”).
In 2016, Mytton and colleagues conducted a longitudinal study built on Humphreys’s cross-sectional evidence (2013). The authors analysed data from the Commuting and Health in Cambridge study (Ogilvie et al., 2010) to explore longitudinal associations of maintenance and changes in active commuting, physical and mental well-being, and sickness absence. Weekly time spent walking or cycling to work was recorded on a 7-day travel diary in terms of frequency (number of trips) and duration of each trip. Maintenance of walking or cycling to work was assessed as ‘weekly walking/cycling time>0min at both baseline and follow-up. Mental well-being was measured with the Mental Component Score-8 (MCS from SF-8, Ware et al., 2001). Commuters maintaining cycling as travel behaviour reported better mental well-being at follow-up - no significant associations between any change in cycling and MCS. Also, no significant associations were observed for walking. 
[bookmark: _Hlk127864579]In 2018, the authors working on the Physical Activity through Sustainable Transport Approaches project (PASTA project, Gerike et al., 2016) analysed the data collected between 2014 and 2016 to evaluate the association between transport modes (“How often do you currently use each of the following methods of travel to get to and from places?”) and health and social contact measures in seven European cities (Avila-Palencia et al., 2018). The authors evaluated the impact of single and multiple transport modes on the outcomes. Perceived stress, vitality and mental health were components of overall mental health outcomes. The Mental Health Inventory (MHI; the 5-item mental health scale of SF-36; Ware et al., 1993) scores reported that cycling was associated with higher mental health than other transport modes in unimodal and multimodal trips.
In 2020, Kroesen and De Vos examined the “health commuter effect” mentioned above (Hansson et al., 2011). The authors used data from 10 waves (2007-2017) of the Longitudinal Internet studies for the Social Sciences (LISS; www.lissdata.nl) panel, representing the Dutch population. They measured the effect of active travel on mental health and vice versa. First, active travelling was assessed with one question “If you look back on the past 7 days, how many of those days did you spend at least 10’ walking?”. In addition, mental health was measured with the Mental Health Inventory-5 (MHI-5; Berwick et al., 1991). The analysis discovered that active travel significantly impacts mental health, while the opposite direction was not statistically significant. However, this study only asked about active travelling as walking without specifying between leisure and utilitarian purposes.
QUASI-EXPERIMENTAL:
In 2017, Page and Nilsson conducted a quasi-experimental study implementing a behaviour-changing intervention in a UK-based workplace (Page & Nilsson, 2017). Participants were invited to change their commute behaviour to work using electrically assisted bikes (e-bikes). It was a quasi-experimental design since the authors allowed participants to borrow and use an e-bike for up to 5 months, as and when they pleased. Both qualitative and quantitative data were collected. Specifically, a weekly diary was used to record the commute to the workplace, noting the frequency and duration of the active trips. Also, the study used the General Health Questionnaire-12 (GHQ; Goldberg et al., 1997) as “an indicator of physical health” (even if it is a mental health/illness instrument). At the end of the intervention, the active transport group reported significantly higher GHQ-12 scores than the passive travel group. 
In 2021, Jacob and colleagues analysed data from seven Understanding Society - UK Household Longitudinal Study waves from 2009 to 2016. Asking about the travel mode (‘How do you usually get to your place of work?’), the large sample was stratified into ‘treated’ for those who changed commute mode and ‘controls’ for those who did not. Specifically, SF-12 (Ware et al., 1996) was the health measure summarising mental (MCS - Mental Component Score) and physical scores. The main results indicate a significant increase in physical and mental health for commuters who switch from car to active travel, especially women. Conversely, a decline in reported mental health is registered for those who changed from active to public transport. Notable impacts on health or satisfaction did not accompany car and public transport changes. 
 2. Quality of Life
CROSS-SECTIONAL:
In 2009, Cerin and colleagues measured the relationship between four physical activity domains (leisure, household, occupational, and transport) using the IPAQ (Craig et al., 2003) and mental well-being. Despite a different terminology, the outcome was measured using the SF-12 (Ware et al., 1996). Data came from the Physical Activity in Localities and Community Environments (PLACE) study, Adelaide, Australia. Transport physical activity was unrelated to mental well-being in all demographic groups. However, all physical activity domains showed significant group differences according to age and gender.
[bookmark: _Hlk127873992]In 2010, Jurakić and colleagues performed one of the first studies about the relationship between different physical activity domains (job-related, domestic, transportation, leisure-time) using the IPAQ (Craig et al., 2003) and health-related quality of life (HRQoL) in a sample of Croatian inhabitants. HRQoL was assessed using the SF-36 (Ware & Gandek, 1998). After adjusting for confounding factors related to physical activity and HRQoL (size of settlement, age, educational level, cigarette and alcohol consumption, BMI) (Vuillemin et al., 2005; Trost et al., 2002), the authors described an inverse relationship between transportation physical activity and HRQoL. Moreover, they suggested that future research should assess domain-specific PA effects on this outcome. 
[bookmark: _Hlk125960601]In 2012, Pucci and colleagues conducted a similar analysis in a sample from Brazil. They evaluated the relationship between leisure-time or transport physical activity (active commuting) with quality of life domains (physical, social relations, environmental and psychological). Active commuting was only related to walking and measured using the IPAQ (Craig et al., 2003). Quality of life was assessed using the short form of the World Health Organisation Quality of Life questionnaire in Portuguese (WHOQoL-BREF; 26 items; The WHOQoL Group, 1998; Fleck et al., 2000). The results showed that transport physical activity had a linear relationship with the physical domain of quality of life and only in men. 
In 2013, Gómez and colleagues narrowed previous results by studying the relationship between Health-Related Quality of Life (HRQoL) and two physical activity domains (leisure-time and transport) in women residents in Colombia. HRQoL was assessed using the SF-8 (QualityMetrics, 2008), and transport physical activity was related to walking for transportation (WT; IPAQ - Craig et al., 2003). WT and both mental and physical dimensions of HRQoL showed a negative relationship, so the more women used walking to transport, the less they rated their quality of life. 
In 2019, Scarabottolo and colleagues implemented a cross-sectional study to investigate the relationship between physical activity domains (work/occupational, leisure-time and transport, sports/gym) and HRQoL in older adults in Brazil. Interestingly, transportation physical activity was considered within the same domain as leisure-time physical activity (four items to examine “leisure-time, corresponding to activities in the off-work time and regarding active commuting by cycling or walking”; Baecke Questionnaire, 1982). This probably happened because of the sample’s age (over 60 years old) and their life habits. HRQoL was measured using the SF-36 (Ware et al., 1993). Overall, higher levels of physical activity were associated with better HRQoL. In particular, no significant association was found between being highly active in the leisure-time domain or during active travel and HRQoL.
In 2022, Cobbold and colleagues broadened these results. They examined the impact of multimodal trips on people’s well-being in Sydney, Australia. Data were collected from the Sydney Travel and Health Study (STAHS; Rissel et al., 2013). The travel behaviour was recorded online through a 7-day diary, and a smartphone application was available for the participants; however, its usage was optional. They asked people to record activity type, origin, destination, departure/arrival time, mode, and, importantly, if the trips were multimodal, recording each leg of active travel taken. They specified that quality of life was considered an indicator of “individual travellers’ general health and wellbeing” to sum up previously studied outcomes (such as travel satisfaction and subjective well-being). Quality of life was assessed using the short version of the World Health Organisation Quality of Life questionnaire validated in an Australian sample (WHOQoL-BREF; The WHOQoL Group, 1998; Murphy et al., 2000). The most common transport mode was walking, followed by private motor vehicles. All the public transport and nearly half of the walking trips were multimodal. Bicycle trips were unimodal, virtually always. The sample reported better quality of life scores when taking unimodal active travel trips. The same result was recorded for multimodal public transport and either walking or cycling trips, compared to unimodal private motor trips. 
LONGITUDINAL:
[bookmark: _Hlk128129410]In 2022, Scarabottolo and colleagues replicated the cross-sectional study from 2019 over two years. Overall, the sample increased their domain. It was the first and only study we found where ‘locomotion’ is used for active travel. In particular, increased leisure/locomotion physical activity was associated with lower functional capacity scores and improved vitality and mental health, specific domains of HRQoL measured by the SF-36 (Ware et al., 1993). In conclusion, the authors suggested that practising leisure/locomotion physical activity might positively impact some aspects of quality of life, specifically mental health and vitality, and negatively influence others (decreased functional capacity).
CONTROLLED-TRIAL:
[bookmark: _Hlk127879654]In 2008, de Geus and colleagues implemented the first non-randomised controlled study about the effect of cycling to work on mental health outcomes and quality of life. This study examined the influence of a 1-year lifestyle intervention (cycling to work) on HRQoL, other than the cardiovascular-heart disease (CHD) risk, in adults living in Flanders, Belgium. The sample was divided according to home-work distance (the control group lived closer than 2km). In addition, participants recorded their trip on a 7-day diary, specifying the bouts/week and the duration. The intervention group subjects were asked to cycle to work at least three times/week; the control group subjects were requested not to change their living habits. Other than at baseline, the study included two follow-up measurements at 6 and 12 months. This study also used CicloMaster, a German distance recorder. In addition, HRQoL was assessed using the SF-36 (Ware et al., 1993). Overall, the authors concluded that cycling to work would likely improve HRQoL and positively influence CHD risk factors. 
RCT:
[bookmark: _Int_IqlxrveP]In 2000, Mutrie and colleagues, for the first time, presented an RCT wondering if active commuting could improve quality of life. They implemented a cognitive-behavioural intervention (pre-tested written and visual interactive materials) to increase active commuting behaviour and, secondarily, evaluate if this increase could impact the quality of life levels measured through the SF-36 (Ware et al., 1993). Participants received a baseline questionnaire measuring demographic variables, stage of behaviour change, and 7-day recall physical activity (SPAQ; Lowther et al., 1999). Follow-up questionnaires were administered after 3, 6, 9, and 12 months from baseline. Firstly, the intervention was successful, and the intervention group increased their active commuting levels. Also, after three months, those who had increased their active mobility levels tended to improve both physical and psychological aspects of their quality of life (vitality, emotional health, mental health, and body pain). The authors concluded that it was modest evidence of the impact on quality of life, but more sensitive measures were required to explore these dynamics better.   
Two years later, Mutrie and colleagues (2002) implemented a self-help intervention to promote active commuting and evaluated if this could be associated with overall health benefits. Once again, the study protocol was an RCT; the sample was adults from workplaces in Glasgow, Scotland. Using the same instrument pack implemented in the previous experiment, they noted that, after six months, the intervention group increased their walking levels almost twice the control group. Additionally, the intervention group significantly improved their scores in reported Mental health, Vitality and General Health subscales of SF-36 between baseline and six months. So, the authors concluded that walking as a means of transport could improve the overall quality of life. However, the intervention was not successful in increasing bicycling.
[bookmark: _Hlk127873891]In 2008, Baker and colleagues evaluated the impact of a 12-weeks consultation and pedometer-based walking intervention (“Walking for Well-being in the West, WWW study”; Fitzsimons et al., 2008) on step counts and health-related outcomes as part of the Scottish Physical Activity Research Collaboration (SPARColl). The tools used to measure walking were the pedometer Omron HJ-109E Step-O-Meter (Omron Healthcare UK Ltd) counting steps/day and the IPAQ (Craig et al., 2003). Participants also recorded the duration of their trips (walking time). Affect and quality of life were the health-related outcomes included. The latter was measured with the Euroqol EQ-5D instrument (The Euroqol Group, 1990). The intervention succeeded: control group subjects displayed no significant change in steps/day over time, while intervention group subjects had an increase that exceeded the expected/recommended goal. However, there was no significant effect on any quality of life score.
In 2020, as part of the GISMO (Geographical Information Support for healthy Mobility; Reich et al., 2020), Neumeier and colleagues evaluated the impact of active commuting on HRQoL and absence days from work in Salzburg, Austria. HRQoL was defined as “how well a person functions in one’s life and his or her perceived well-being in physical, mental and social domains of health” (Hays & Reeve, 2010). Web-based travel diary provided data for the distance, duration, and frequency of participants’ daily commuting trips. Additionally, they were asked to wear fitness watches, Polar M200 (also measuring location and heart rate; Loidl et al., 2020), for two weeks at the beginning and end of the intervention to validate data collected through the diaries. Sick-leave days were included in the study because they were considered a “major economic burden in many economies” (OECD, 2010). The intervention group was asked to actively commute to work for 12 months, while the control group was asked not to change their habits. Also, the intervention group was divided into IG-C for those who cycled to work and IG-PT for those who used public transport (which also included walking), according to home-work distance, personal preference and available infrastructures. HRQoL was measured using the German version of the SF-36 (Bullinger et al., 1995), and the sick-days number was provided by the employer referring to the year before the study. The intervention group showed significant positive changes in every subcomponent and total SF-36 scores compared to controls. Overall, active travel intervention showed a significant positive effect on the quality of life; specifically, IG-C had greater, more significant changes than IG-PT, although IG-C and IG-PT had no significant differences at baseline. Lastly, only IG-PT showed a significant decrease in sick-leave days. 
3. Affect 
CROSS-SECTIONAL: 
In 2007, Gatersleben and Uzzell measured the affective appraisal connected to mobility modes (measuring their usage frequency) as “sources of positive and negative affect when people use different travel modes”. Affect measure consisted of a 5-point Likert-type scale based on Russell and Lanius’s two-dimensional model of affect (1984). The results showed that walking and cycling were considered relaxing and exciting modes (positive affects), while car commuters were the most stressed ones (negative affects). 
[bookmark: _Hlk125954616]In 2010, Rasciute and Downward used data from the Taking Part Survey (since 2005, DCMS, England). The survey collected data about 67 sports activities, recording participation in the last 12 months and the previous four weeks, the frequency and the duration of each activity. One of them was cycling for utilitarian purposes. ‘Happiness’ (positive affect) was employed as a synonym of well-being: “Taking all things together, how happy would you say you are?”. However, while walking had a statistically significant positive effect on positive affect, cycling for “utilitarian” purposes had a non-significant impact on happiness scores. 
In 2014, the Office for National Statistics (ONS, UK) examined the relationship between time and mode used to commute to work (“Do you work from home?”; “What is the travel time in minutes from home to work, one way?”)  and ‘personal well-being’, defined as composed of happiness, anxiety, life satisfaction and worthiness. The results suggested that AT had a stronger relationship with the affective component (happiness, anxiety and life satisfaction) of personal WB. In addition, the survey asked, “Overall, how happy did you feel yesterday?”. In general, commuters to work were less happy than non-commuters. Moreover, those who used public transport (bus or train) had the lowest happiness levels; active travelling (walking and cycling) was associated with lower happiness levels than private vehicles, especially for commuting more than 15 minutes. 
In 2015, Morris and Guerra defined affect as a synonym of “mood”, both constructs related to “individual well-being”. This concept was measured by reporting happiness, sadness, tiredness, pain and stress levels on a scale of 0-6 (the paper does not note the items). The survey investigated only what travel mode participants used. The results showed that travel has little impact on the overall affect state, and the relationship with travel mode tends to be not statistically significant. However, cycling users are the happiest travellers.
In 2017, Lancèe and colleagues analysed commuters’ mood. The authors defined “mood” as the “affective component of total subjective well-being” or “the affective component of happiness”. Data were collected using the Dutch ‘Happiness Indicator’ (“GeluksWijzer”; Burger & Veenhoven, 2016). A Day Reconstruction Method (DRM; Kahneman et al., 2004) asked people to record “how happy they had felt during activities the previous day”. In addition, the survey asked what time of the day people commuted, using what mode, and with whom (or alone). Public transport was associated with the lowest happiness, while bike use with the highest. Hence, a significant positive relationship existed between active travel and positive affect.
In 2019, Kaplan and colleagues implemented a study evaluating the relationship between bike use, positive mood, and positive self-concepts. The investigation measured bicycle use recurrence (Aarts et al., 1997) as an indicator of cycling travel habits. Self-concepts and mood were considered the eudaimonic and hedonic dimensions of cycling. Positive mood was measured with a scale adapted from the Profile Mood State Scale (Shacham, 1983): positive mood states are associated with happiness and vigour, while negative ones are associated with tension and anxiety. The results highlighted a positive relationship between cycling, self-concepts and positive mood. Consequently, the authors concluded that cycling “generally contributes to personal WB”.
In 2019, Brainard and colleagues (Brainard et al., 2019) published the results of a cross-sectional analysis of data from the Adult Lives Survey 2016/2017 (Ipsos Mori, 2018) of people aged 16-104 years living in England. Active travelling was investigated by asking how many days, in the last 28 days, they did “…any walking (or cycling) primarily to get from place to place (e.g., walking to work), rather than for health or recreation” of a minimum 10 minutes duration and the trip duration. Moreover, part of the sample received questions about “mood traits”. These questions investigated happiness (positive affect), anxiety, sense of worth (eudaimonia), life satisfaction, and personal effectiveness (self-efficacy) using the same items previously listed by the ONS study (ONS, 2014). The results showed that affect was not significantly related to active travel, either walking or cycling.   
In 2021, Lira and Paez investigated subjective well-being (OECD, 2013) in terms of how “people’s affective reactions to their experiences” changed regarding different means of transport in Santiago, Chile. Travel was assessed by asking, “What is your primary mode of travel for your regular commute?”. The reactions were assessed with the following values: freedom, enjoyment, happiness, poverty, luxury, and status. The item asked, “Please indicate the mode(s) of transport that you relate to the following feelings and concepts” for each value. The respondent would also name their regular mode(s) of transport. The authors wanted to examine the “consonance” (given by their affective reaction) between the ideal mode and the actual travel mode. Alignment between the two was a sign of better subjective well-being. At the same time, “dissonance” (Schwanen & Mokhtarian, 2004) would be detrimental, especially for those who are “forced” to use active mobility modes (De Vos, 2018). The results showed that public transport users had the highest dissonance, while active travellers had the lowest. Also, the former was mainly associated with poverty; the latter was associated with freedom, enjoyment, and happiness. The private motor vehicle was most associated with Luxury and Status.
LONGITUDINAL:
In 2019, Glasgow and colleagues implemented an innovative study with a population of adults in the USA (Glasgow et al., 2019). Given the transient nature of mood, they wanted to overgo bias related to retrospective data and record mood states while the activity was ongoing. So, they used an experience sampling methodology (ESM) where participants were asked to record the details soon after the trip. The tools used were the smartphone app “Daynamica” to record the journeys (Mode+Frequency+Duration+Purpose+Activities) and the Travel Mood Scale (Glasgow et al., 2018). They explored the impact of activities during the journey, the purpose of the trip, and the environment types. Regarding travel mode, they found that active travel was associated with higher levels of positive mood than motorised vehicles. 
QUASI-EXPERIMENTAL:
In 2017, Page and Nilsson conducted a quasi-experimental study implementing a behaviour-changing intervention in a UK-based workplace. Participants were invited to change their commute behaviour to work using electrically assisted bikes (e-bikes). It was a quasi-experimental design since the authors allowed participants to borrow and use an e-bike for up to 5 months, as and when they pleased. Both qualitative and quantitative data were collected. Specifically, a weekly diary was used to record the commute to the workplace, noting the frequency and duration of the active trips. Also, participants were given a diary to record the commute’s impact on their affect (e.g., feeling tired and energized). Overall, the results indicated a positive change in reported affect from pre to mid-intervention among the active travel group, associated with changing from passive to active commuting mode. 
RCT:
In 2008, Baker and colleagues evaluated the impact of a 12-weeks consultation and pedometer-based walking intervention (“Walking for Well-being in the West, WWW study”) on step counts and health-related outcomes as part of the Scottish Physical Activity Research Collaboration (SPARColl). Affect and quality of life were the health-related outcomes included. The former was measured with the Positive and Negative Affect Schedule (PANAS; Watson et al., 1988), which is a self-report measure of positive (interested, alert) and negative (distressed, upset) feelings and emotions. The intervention succeeded: the control group displayed no significant change in steps/day over time, while the intervention group had an increase that exceeded the expected/recommended goal. However, the only significant result was a small to medium increase in positive affect reported by the intervention group. 
4. Eudaimonia 
CROSS-SECTIONAL:
[bookmark: _Hlk127781850]In 2014, the Office for National Statistics (ONS, UK) examined the relationship between time and mode used to commute to work (“Do you work from home?”; “What is the travel time in minutes from home to work, one way?”) and ‘personal well-being’, defined as composed of happiness, anxiety, life satisfaction and life worthiness, meaning a sense of purpose in life. The survey asked, “Overall, to what extent do you feel the things you do in your life are worthwhile?”  Those who commute generally rated their daily activities less worthwhile than non-commuters. Moreover, public and active transport had lower scores than those who commuted using a private vehicle, especially for commuting longer than 15 minutes. After controlling for other individual characteristics, the analysis showed a clear negative association between commuting and personal well-being, although the results showed a stronger relationship with the hedonic component of personal WB. 
In 2019, Kaplan and colleagues implemented a study evaluating the relationship between bike use, positive mood, and positive self-concepts. The investigation measured bicycle use recurrence (Aarts et al., 1997) as an indicator of cycling travel habits. Self-concepts and mood were considered the eudaimonic and hedonic dimensions of cycling. The authors measured cycling self-concepts through statements based on four dimensions: physical, social, emotional (psychological) and contextual ability (self-efficacy) (Fleming & Courtney, 1984). The results highlighted a positive relationship between cycling, self-concepts and positive mood. Consequently, the authors concluded that cycling “generally contributes to personal WB”.
In 2019, Brainard and colleagues (Brainard et al., 2019) published the results of a cross-sectional analysis of data from the Adult Lives Survey 2016/2017 (Ipsos Mori, 2018) of people aged 16-104 years living in England. Active travelling was investigated by asking how many days, in the last 28 days, they did “…any walking (or cycling) primarily to get from place to place (e.g. walking to work), rather than for health or recreation” f a minimum 10 minutes duration and the trip duration. Moreover, part of the sample received questions about “mood traits”. These questions investigated happiness (affect), anxiety, eudaimonia (sense of worth), life satisfaction, and self-efficacy (personal effectiveness) using the same items previously listed by the ONS paper (ONS, 2014). The results showed that eudaimonia was not significantly related to active travel, either walking or cycling.   
In 2021, Liu and colleagues performed a similar investigation. They examined the commuting experience (travel behaviours in terms of daily commute mode choice) and aspects of hedonic (pleasure, happiness, satisfaction) and eudaimonic (a sense of purpose/meaning in life) well-being in Heze, China. Eudaimonic WB was assessed using the Flourishing Scale (Diener et al., 2010). The results indicated that hedonic well-being positively correlates with the journey experience and eudaimonia; however, eudaimonia and the journey experience were not directly related. The authors concluded that commuting experience is still indirectly related to eudaimonic well-being since both variables directly correlate with hedonic well-being. 
QUASI-EXPERIMENTAL:
In 2017, Page and Nilsson conducted a quasi-experimental study implementing a behaviour-changing intervention in a UK-based workplace. Participants were invited to change their commute behaviour to work using electrically assisted bikes (e-bikes). It was a quasi-experimental design since the authors allowed participants to borrow and use an e-bike for up to 5 months, as and when they pleased. Both qualitative and quantitative data were collected. Specifically, a weekly diary was used to record the commute to the workplace, noting the frequency and duration of the active trips. Also, the study measured personal well-being as a summary score of the Flourishing Scale (Diener et al., 2009), the General Health Questionnaire-12 (Goldberg et al., 1997) and personal affects recorded in a diary. The results showed a positive but non-significant association between active modes and flourishing scale scores.  
5. Life Satisfaction
CROSS-SECTIONAL:
In 2014, the Office for National Statistics (ONS, UK) examined the relationship between time and mode used to commute to work (“Do you work from home?”; “What is the travel time in minutes from home to work, one way?”) and ‘personal well-being’ as composed of happiness, anxiety, life satisfaction and worthiness. In addition, the survey asked, “Overall, how satisfied are you with your life nowadays?”. In general, commuters to work were less satisfied than non-commuters. Moreover, those who used public transport (bus or train) had the lowest life satisfaction levels; active travelling (walking and cycling) was associated with lower life satisfaction levels than private vehicles, especially for commuting more than 15 minutes.
In 2016, Chng and colleagues used data from wave two of Understanding Society (UKHLS; 2010/2011). Commuting was investigated through one item (“How do you usually get to your place of work?”). Life satisfaction was measured using the global single-item question, “How dissatisfied or satisfied are you with your life overall?” (Chng et al., 2016). Although public transport was the most common travel mode, only walking was associated significantly with higher life satisfaction. 
In 2017, Sener and Lee analysed the El Paso Survey (Sener et al., 2017) data. The survey investigated life satisfaction as the mental component of overall well-being. Terms like mental health, well-being, happiness and life satisfaction were used as synonyms and measured “how satisfied they are with their life”. The results reported a moderate positive association between active travel (measuring the frequency) and life satisfaction. However, life satisfaction levels decreased for older subjects. The authors hypothesized that this moderation might be due to the demanding physical effort required by active transportation, particularly cycling.
In 2018, McCarthy and Habib estimated the relationship between life satisfaction and travel behaviour using data from the Nova Scotia Travel Activity survey (NovaTRAC, Canada 2016). The survey contained a 24-hours activity diary (n° of trips, mode, distance, duration) and questions on health and attitudes towards transportation. The authors explained how life satisfaction could be interpreted as the cognitive aspect of subjective-wellbeing (also made of an affective component, named “happiness”). These authors measured life satisfaction by asking, “How would you describe your usual attitude towards life?” as a “global measure to explore how experiences or behaviour in the travel domain influence overall life satisfaction” (McCarthy & Habib, 2018). Responses scaled from “indifferent” to “happy and interested”. The results reinforce the evidence that active travel positively impacts life satisfaction.
In 2019, Brainard and colleagues (Brainard et al., 2019) published the results of a cross-sectional analysis of data from the Adult Lives Survey 2016/2017 (Ipsos Mori, 2018) of people aged 16-104 years living in England. Active travelling was investigated by asking how many days, in the last 28 days, they did “…any walking (or cycling) primarily to get from place to place (e.g., walking to work), rather than for health or recreation” of a minimum 10 minutes duration and the trip duration. Part of the sample received questions about “mood traits”. These questions investigated happiness (affect), anxiety, eudaimonia (sense of worth), life satisfaction (“On a scale of 0–10, where 0 is not at all satisfied and ten is completely satisfied, overall, how satisfied are you with your life nowadays?”), and self-efficacy (personal effectiveness) using the items previously listed by the ONS analysis (ONS, 2014). The results showed that life satisfaction was not significantly related to active travel, either walking or cycling.   
In 2020, Clark and colleagues used data from six waves of the Understanding Society (2009/10 – 2014/15; UKHLS, previously titled BHPS; University of Essex, 2016) to analyse the impact of commuting in terms of time (duration) and mode on subjective well-being, measuring multiple outcomes. Life satisfaction (“How dissatisfied or satisfied are you with your life overall?”) did not report notable differences in commute time/mode associations. However, it might be interesting to notice that the authors also explored Satisfaction with leisure-time availability (“How dissatisfied or satisfied are you with the amount of leisure time you have?”), discovering that only walking to work was associated with increased leisure-time satisfaction. Authors suggested that commuting could negatively impact overall life satisfaction if other benefits (job satisfaction or leisure-time availability) are compromised.
[bookmark: _Hlk127789965]In 2021, Wang and colleagues analysed cross-sectional data from two waves of the China Labor-force Dynamics Survey (CLDS, 2014 – 2016). Moreover, they called this methodology quasi-longitudinal. The study had two main parts: the first related to the impact of commuting behaviour (and haze pollution) on people’s life satisfaction, and the second on the moderating effect of haze pollution on the relationship between commute behaviour and life satisfaction. First, interviewers investigated life satisfaction: “How satisfied are you with your life on the whole?” and commuting behaviour referred to time and mode. The results showed a significant positive relationship with life satisfaction for active travel more than “transit” (car and public transport). 
QUASI-EXPERIMENTAL:
[bookmark: _Hlk125957251]In 2021, Jacob and colleagues analysed data from seven waves of the UK Household Longitudinal Survey (UKHLS) from 2009 to 2016. Asking about the travel mode (‘How do you usually get to your place of work?’), the large sample was stratified into ‘treated’ for those who changed commute mode over time and ‘controls’ for those who did not. The primary outcomes were overall health and self-reported satisfaction with health. Specifically, the UKHLS assessed life satisfaction by asking, “How satisfied do you feel with your overall life?”. The main results indicate that mode changes from public transport to active travel are associated with better satisfaction. However, transitions between car and public transport are not accompanied by notable impacts on satisfaction.
6. Travel Satisfaction 
[bookmark: _Hlk127168914]Before including travel satisfaction in the scoping review, we wanted proof of its correlation with other mental health outcomes. Previous evidence has shown that travel satisfaction is connected to life satisfaction (Gatersleben & Uzzell, 2007) and emotional well-being (Olsson et al., 2013). Hence, the work commute may influence subjective well-being’s cognitive and affective components (Ettema et al., 2010). In Sweden, Ettema and colleagues (2011) developed the Satisfaction with Travel Scale (STS) that embraces the following:
· A cognitive evaluation of the quality of travel
· An affective evaluation of feelings during travel ranging from stressed to relaxed
· An affective evaluation of feelings during travel ranging from bored to excited.
[bookmark: _Hlk127168992][bookmark: _Hlk127168782]In 2017, Smith contributed to the study of the travel-to-work experience by discussing commute well-being. Smith defined this concept as a “multi-item measure of how one feels about the commute to work and its associated factors”. The study was conducted in Oregon, USA, with four travel modes: walking, cycling, public transport and car. Survey questions were developed using an adapted version of the STS (Ettema et al., 2010), innovatively adding an indicator of enjoyment. This paper confirmed that Commute Well-Being Scale reliably measures commute satisfaction. The same year, Friman and colleagues expanded this knowledge by studying the satisfaction with any daily travel (work, school, leisure, shopping trips) and its relationship with life satisfaction (cognitive component) and emotional well-being (affective component), again in Sweden (Friman et al., 2017). Again, the following measures were used:
· STS to measure travel satisfaction (Ettema et al., 2011)
· Swedish Core Affect Scale to measure emotional well-being (SCAS; Vastfjall et al., 2002)
· Satisfaction with Life Scale to measure life satisfaction (Diener et al., 1985). 
[bookmark: _Hlk127169175]The results showed that travel satisfaction was positively correlated with both well-being outcomes, directly and indirectly. Therefore, in 2021, Liu and colleagues enlarged the investigation, including the eudaimonic well-being (sense of purpose/meaning in life), other than the hedonic (pleasure, happiness, satisfaction) in Heze, China (Liu et al., 2021). The factors investigated were:
· Commuting experience, “the activity of regularly travelling to work” (Collins English Dictionary), excluding social purposes, such as shopping or visiting friends, measured with the Journey Experience Scale (JES, Hickman et al., 2013)
· Hedonic well-being, measured with the STS (Ettema et al., 2011) 
· Eudaimonic well-being, measured using the Flourishing Scale (Diener et al., 2010)
The results indicated that commuting experience was positively associated with hedonia (as previously claimed) and that hedonic and eudaimonic well-being were positively correlated. However, no direct association was found between commuting experience and eudaimonia. The authors concluded that despite commuting experience was not directly related to eudaimonic WB, the two variables may be indirectly associated since they are directly connected to hedonic WB. 
To sum up, travel satisfaction is positively correlated to life satisfaction and positive affect, while negatively with negative affect; no significant relationship has been found with eudaimonia. The paragraphs below will explain what is known about active mobility modes and the potential travel satisfaction relationship.
CROSS-SECTIONAL:
In 2014, St-Louis and colleagues investigated the different levels of commuting satisfaction in six modes of transportation (walking, cycling, car, bus, metro, and train) in Montrèal, Canada. The survey asked for the description of participants’ commuting on a typical cold, snowy day and a warm, dry day, specifying the mode used and time spent on the mode. Additionally, the survey asked the respondents to rate their agreement on a scale of 1-5 with aspects of satisfaction with a given mode. 
· Walking: travel time, comfort, safety from traffic, safety from crime, and unwanted attention.
· Cycling: same as walking + quality of cycling pathways.
· Driving: same as walking + cost.
· Bus, metro, train: travel time, consistency of travel time, comfort, safety from crime, unwanted attention, cost, time to reach the destination, waiting time.
Overall trip satisfaction was derived by the sum of every aspect per each mode expressed as a percentage. They found that walking, cycling, and train users were significantly more satisfied than bus, metro and car users. 
In 2017, Smith validated the Commute Well-Being Scale, adapted from the Satisfaction with Travel Scale (STS; Ettema et al., 2010) and analysed how this outcome varies with four travel modes (walking, cycling, public transport, and car) in Oregon, USA. Participants filled out a web-based survey where they reported commute mode and duration. Additionally, the distance was assessed using ArcGIS to geocode residential and work locations. Cycling to work had the highest commute well-being, followed by walking, relatively unaffected by traffic congestion compared to bus and car users. 
The same year, Friman and colleagues (2017) expanded this knowledge by studying satisfaction with any daily travel (work, school, leisure, shopping trips) in Sweden, using the Satisfaction with Travel Scale (STS; Ettema et al., 2011). Again, active travel had a direct association with travel satisfaction; also, life satisfaction and emotional well-being were directly related to travel satisfaction. Additionally, these results suggested that active travel benefits overgo the travel domain (not accounted for by the satisfaction with travel or the commute well-being alone). Lastly, active travel and car use resulted in more satisfaction than public transport. 
In 2019, Singleton continued the study of subjective travel well-being in Oregon, USA (Smith, 2017). The study investigated the most recent commute from home to work (mode and duration). The author asked, “Are there specific subjective well-being constructs where walking and cycling rate are higher or lower than other modes? Are trip or traveller more predictive of travel subjective well-being ratings?”. The author used the following measures:
· Satisfaction with Travel Scale (Ettema et al., 2011)
· Travel Affect. “First, think about yourself and your most recent commute to work, then indicate how you felt”, followed by ten items from I-PANAS-SF (Thompson, 2007) (upset, hostile, alert, ashamed, inspired, nervous, determined, attentive, afraid, active) + ten items from psychology and travel literature (excited, strong, vulnerable, proud, angry, bold, frustrated, timid, calm, stressed). The final model had a four-factor structure of travel PANA (Distress and Fear vs Attentiveness and Enjoyment).
· Travel Eudaimonia. They created new items and questions (view paper). The final model identified four constructs (Security, Autonomy, Confidence, and Health) as eudaimonic concepts associated with travel behaviour. 
Walking and cycling reported higher physical and mental health scores, confidence, positive affect, and overall hedonic well-being. Nonetheless, cycling scored the highest in distress and fear and lowest in security. The authors suggested a multidimensional measure of travel well-being, including eudaimonia measures, and that active travel could have vital benefits. 
In 2021, Liu and colleagues took Singleton’s suggestion and included eudaimonic well-being (sense of purpose/meaning in life), other than hedonic well-being (pleasure, happiness, satisfaction), in studying the commuting experience in Heze, China. They examined the commuting experience (travel behaviours in terms of daily commute mode choice). Travel satisfaction was measured with the Satisfaction with Travel Scale (STS; Ettema et al., 2011). Again, public transport, walking and cycling were reported to be more likely to increase well-being components other than improving the quality of the commuting experience overall. 
The same year, Fan and colleagues (2021) published another study on this topic in Beijing, China. The travel characteristics (purpose, mode, duration, perceived trip duration, time of the day, day of the week, arrival flexibility, travel companion, and activities during travelling) were examined through a web-based survey. In addition, the authors used the term “travel happiness” measured with the Satisfaction with Travel Scale (Ettema et al., 2011) and analysed what travel modes could be related to this outcome. Overall, active travel users were reported to be the happiest travellers, followed by car drivers and public transport users. Also, walking had higher travel happiness scores than cycling.
	7. Stress
CROSS-SECTIONAL:
In 2011, Hansson and colleagues measured Everyday stress (“Do you feel stressed in your everyday life?”) related to active travelling investigated as commuting mode (How do you usually get to work?”), time (“How long does it take to get to work?”). They found a non-significant association between stress and active commuting. Moreover, they hypothesised a “healthy commuter effect” where car commuters might face more stressful situations, so healthy people are more likely to start commuting actively. 
In 2017, Avila-Palencia and colleagues implemented a study to examine the relationship between sole cycling and perceived stress in Barcelona, Spain, as part of the Transportation, Air Pollution and Physical Activities Travel Survey (TAPAS, 2008). The authors measured cycling frequency in days. They also measured people’s propensity to cycle (willingness; “they would consider cycling a mode of transport”). The outcome measure was the Perceived Stress Scale (PSS-4; Cohen et al., 1983). The results showed that bicycle commuters had a significantly lower risk of being stressed than non-bicycle commuters, even after adjusting for confounding individual and environmental factors. 
[bookmark: _Hlk127950854]In 2018, Mattisson and colleagues investigated the relationship between commute mode choice and physical and mental health in Scania, Sweden. Their question was if and how people’s travel mode choice is influenced by health status to investigate the “healthy commuter effect” outlined by Hansson and colleagues (2011). Participants were asked, “How do you usually travel to work?”. The authors measured many health status-related aspects: vitality/exhaustion, long-term illness, walking difficulties, obesity and everyday stress. Asking “Do you feel stressed in your everyday life?” the results showed a negative association with active travel. Also, public transport users were the ones who reported “stressed often” the most. 
[bookmark: _Hlk127951329]In 2020, Sattler and colleagues implemented an innovative study. They created a design where the relationship between commute mode and perceived stress was measured up to three days after the end of the trip. This study is part of the ‘Healthy On The way’ (HOTway) study in Graz, Austria. The authors adopted seven statements from the Perceived Stress Questionnaire (PSQ; Levenstein et al., 1993) and the Perceived Stress Scale (PSS-4; Cohen et al., 1983). The scales were filled before the commuting (baseline stress) and after the commuting (referring back to how they felt during the commute; commute stress). The results indicated that active commuting was associated with lower perceived commuting stress than passive commuters (car, motorbike, public transport). 
LONGITUDINAL:
In 2018, the authors working on the Physical Activity through Sustainable Transport Approaches project (PASTA project, Gerike et al., 2016) analysed the data collected between 2014 and 2016 to evaluate the association between transport modes (“How often do you currently use each of the following methods of travel to get to and from places?”) and health and social contact measures in seven European cities (Avila-Palencia et al., 2018). The authors evaluated the impact of single and multiple transport modes on the outcomes. Perceived stress, vitality and mental health were components of overall mental health outcomes (Avila-Palencia, et al., 2018). Stress levels were measured using the Perceived Stress Scale (PSS-4; Cohen et al., 1983) as a mental health outcome. They found that bicycle use was the transport mode associated with the lowest stress levels. 
8. Depressive symptoms	
[bookmark: _Hlk127951557]In 2020, Marques and colleagues published a review on the relationship between active commuting and depression among adults (Marques et al., 2020). The authors identified seven articles published up to 2019; only two showed that those with higher levels of active travelling were less likely to develop depressive symptoms. One of these two papers is described below (Knott et al., 2018). In the other five studies, no significant relationship was found. Also, there was no experimental evidence.
CROSS-SECTIONAL:
In 2010, Bergland and colleagues investigated a sample of older adults (age 55-79) to understand the relationship between outdoor walking ability (Telephone Survey ‘What is the longest distance you can walk without a pause?’; “active” if walking≥1km) and their self-esteem, coping and health status. This study was part of the NorLAG (Norway; Solem, 2003). Depression was measured with the Center for Epidemiologic Studies Scale (CES-D; Radloff, 1977), included in the overall health status. However, depression scores did not have a significant relationship with outdoor mobility.
In 2021, Muñiz and colleagues used data from the 2014 European Health Survey in Spain (EHSS-2014; INE, 2015). People were categorised as active travellers if they responded at least three times per week to the question, “How many days do you walk or use the bike to make trips?”. Depressive symptoms were measured by asking the participants about the presence of symptoms or diagnoses of depression in the previous 12 months. The results showed that travel-related physical activity reduced the likelihood of depression. 
LONGITUDINAL:
In 2018, Knott and colleagues analysed data from the UK Biobank collected between 2006 and 2016 (Biobank, 2007). Active travel was assessed in terms of mode, frequency and distance. The severity of depressive symptoms was determined through the two-item Patient Health Questionnaire (PHQ-2, Kroenke et al., 2003), showing that non-clinical commuters aged 40-75 reported less severe symptoms at follow-up after changing inactive to active mode compared to those who did not.  
[bookmark: _Hlk127954047]In 2019, Yang and colleagues examined the impact of daily transport on depression using an agent-based model (ABM, Nianogo & Arah, 2015; data from US Census 2017; 65-85 years old sample). Depression was operationalised using the Center for Epidemiologic Studies Depression Scale-8 (CESDS-8; West et al., 2014). The authors investigated the impact of three scenarios: improving walkability and safety in the neighbourhood, decreasing bus fares and waiting time, and adding new lines and bus stops. The study concluded that improving walkability and safety had almost no effect on depression prevalence while enhancing public transport services (second and third scenarios) would be the most effective intervention to reduce depression prevalence. 
9. Anxiety
CROSS-SECTIONAL:
[bookmark: _Hlk127956050]In 2010, Bergland and colleagues investigated a sample of older adults (age 55-79) to understand the relationship between outdoor walking ability (Telephone Survey ‘What is the longest distance you can walk without a pause?’; “active” if walking≥1km) and their self-esteem, coping and health status. This study was part of the NorLAG (Norway; Solem, 2003). Anxiety was included in the overall health status and measured with the Hopkins Symptoms Check List (HSCL; Parloff, Kelman and Frank, 1954). However, they found no relationship between anxiety scores and outdoor mobility.
[bookmark: _Hlk127956167][bookmark: _Hlk127955958]In 2014, the Office for National Statistics (ONS, UK) examined the relationship between time and mode used to commute to work (“Do you work from home?”; “What is the travel time in minutes from home to work, one way?”) and ‘personal well-being’, defined as composed of happiness, anxiety, life satisfaction and worthiness. The survey asked, “Overall, how anxious did you feel yesterday?”. In general, commuters to work were more anxious than non-commuters. Moreover, respondents who travelled by public transport (specifically trains) had the highest anxiety levels. Other commute modes’ impacts were mediated by commuting time: cycling and walking for more than 15 minutes was associated with higher anxiety levels. 
In 2019, Brainard and colleagues (Brainard et al., 2019) published the results of a cross-sectional analysis of data from the Adult Lives Survey 2016/2017 (Ipsos Mori, 2018) of people aged 16-104 years living in England. Active travelling was investigated by asking how many days, in the last 28 days, they did “…any walking (or cycling) primarily to get from place to place (e.g., walking to work), rather than for health or recreation” of a minimum 10 minutes duration and the trip duration. Moreover, part of the sample received questions about “mood traits”. These questions investigated happiness (affect), anxiety, sense of worth (eudaimonia), life satisfaction, and personal effectiveness (self-efficacy) using the same items previously listed by the ONS paper (ONS, 2014). The results showed that anxiety was not significantly related to active travel, either walking or cycling.   
10. Loneliness
CROSS-SECTIONAL:
[bookmark: _Hlk127957133]In 2012, Smith measured loneliness levels using the UCLA Loneliness Scale (Version 3 Russell, 1996; Austin, 1983). It was an interpretative phenomenological analysis. Travel habits were discussed through narrative data using the “Daily Life Interview” (Smith, 2012). The author found that loneliness increased due to “disrupted engagement with others”, and one of the reasons was reduced mobility: some participants (aged 74-98) stopped driving a car, and the loss of transportation interfered with social connections maintenance. Since the primary coping strategy acted by the sample was reaching others to recover social connections, Smith suggested that it is vital to be mindful of these people’s transportation needs.
LONGITUDINAL:
[bookmark: _Hlk127958085]In 2018, the authors working on the Physical Activity through Sustainable Transport Approaches project (PASTA project, Gerike et al., 2016) analysed the data collected between 2014 and 2016 to evaluate the association between transport modes (“How often do you currently use each of the following methods of travel to get to and from places?”) and health and social contact measures in seven European cities (Avila-Palencia et al., 2018). In addition, the authors evaluated the impact of single and multiple transport modes on the outcomes. The UCLA Loneliness Scale (Russell, 1996) was one of the social contact measures used. The results highlighted that cycling in multimodal trips and car use were associated with lower loneliness feelings than other transport modes. On the other hand, motorbike, e-bike, and public transport modes had non-significant and inconclusive results.   
11. Social Support
CROSS-SECTIONAL:
In 2011, Smith used the “Daily Life Interview” (Smith 2012) to collect information about the sample’s ongoing connections with friends and family. Travel habits were also discussed through narrative data using the “Daily Life Interview” (Smith, 2012). It was an interpretative phenomenological analysis. The author found that social contacts decreased due to “disrupted engagement with others”, and one of the reasons was reduced mobility: some participants (aged 74-98) stopped driving a car, and the loss of transportation interfered with social connections maintenance. Since the primary coping strategy acted by the sample was reaching others to recover social connections, Smith suggested that it is vital to be mindful of these people’s transportation needs. 
LONGITUDINAL:
In 2018, Avila-Palencia and colleagues (Avila-Palencia, et al., 2018) measured social contacts about active travel modes for the first time. The subjects were asked, “How often do you currently use each of the following methods of travel to get to and from places?”. In addition, the authors evaluated the impact of single and multiple transport modes on the outcomes. The social contact measure was the single item, “How often do you have contact with your friends and/or family?”. The results showed a significant positive association between walking in multimodal trips and increased social contacts, thus more frequent contact with friends/family for those who used walking as a means of transport, compared to other transport modes.
12. Self-Efficacy 
CROSS-SECTIONAL:
In 2010, Bergland and colleagues studied outdoor walking mobility as the instrumental ability to move by foot for any trip outside the home (Telephone Survey ‘What is the longest distance you can walk without a pause?’; “active” if walking for more than 1 km) and its relationship with what they called “coping”. This outcome was measured using the Personal Mastery Scale, which measures “one aspect of psychological coping resources, Mastery, or Self-Efficacy” (Pearlin and Schooler, 1978). The results showed better self-efficacy scores for those with good outdoor walking mobility (walking for 1km or more).
In 2010, Molina-García and colleagues investigated the relationship between commuting to university (‘How often do you use each of the following ways to go to and from the university?’) and psychosocial (and environmental) factors in a sample of 518 students. One of the psychosocial constructs was physical self-efficacy, rated through the Physical Self-Efficacy subscale of the Perceived Physical Activity (PPA) scale (Ryckman et al., 1982). The analysis showed a significant correlation between active commuting to university and self-efficacy. 
In 2016, Belangér-Gravel and colleagues analysed the results from two cross-sectional population-based surveys, T1 (2009) and T2 (2010). The measures came from a natural experiment in Montréal, Canada, where a public bike-sharing program was implemented (BIXI – Bicycle-taXI). The participants were asked, “Have you ever used PBSP?”. Self-efficacy in using the program was assessed with a 1-item question “How confident are you in your capability of using BIXI if you chose to do so?”. The authors observed increased self-efficacy levels; consequently, they affirmed that implementing a similar program increases active travelling, which is significantly connected to higher self-efficacy. 
In 2019, Brainard and colleagues (Brainard et al., 2019) published the results of a cross-sectional analysis of data from the Adult Lives Survey 2016/2017 of people aged 16-104 years living in England. First, active travelling was investigated by asking how many days, in the last 28 days, they did “…any walking (or cycling) primarily to get from place to place (e.g., walking to work), rather than for health or recreation” of a minimum 10 minutes duration and the trip duration. Moreover, part of the sample received questions about “mood traits”. These questions investigated happiness (affect), anxiety, sense of worth (eudaimonia), life satisfaction, and personal effectiveness (self-efficacy) using the same items previously listed by the ONS paper (ONS, 2014). The results showed that self-efficacy (“To what extent do you agree with the statement: I can achieve most of the goals I set myself?” from (1) Strongly agree to (5) Strongly disagree) was the only “mood trait” significantly connected with walking; none was related to cycling.   
	13. Sleep
CROSS-SECTIONAL:
In 2011, Hansson and colleagues measured commuting to work mode (How do you usually get to work?”), time (“How long does it take to get to work?”), concerning many health outcomes. One was perceived sleep quality, measured with the item “Do you think you get enough sleep to feel rested?”. The two variables showed no significant relationship; however, they stated that it was close to being significant (p=0.06). Although they observed no significant association between commuting time and mode and any health outcome, they described the “healthy commuter effect”, so people facing illness and stress might be less prone to start or continue commuting actively.
In 2018, Foley and colleagues examined data from the 2014/2015 United Kingdom Harmonised European Time Use Survey (Gershuny & Sullivan, 2017). The survey provided a “time-use” diary with a “Where” section where people could indicate if they had travelled on foot or by bike. Sleep was measured with minutes/day, and the scores showed that travelling on foot or by bike was associated with lower sleep duration. However, active travel also reduced screen time, a positive result. Since shorter or longer sleep duration could be detrimental to people’s health, interpreting these results was difficult for the authors without considering baseline health levels. 
In 2018, Vancampfort and colleagues analysed data from the World Health Organization’s Study on Global Ageing and adult health (SAGE; Kowal et al., 2012) (China, Ghana, India, Mexico, Russia, South Africa). Active travel, in terms of walking and cycling, was assessed through the GPAQ (Bull et al., 2009), asking individuals about the usual way to “travel to and from places (e.g., getting to work, to shopping, to the market, to place of worship etc.)”. Active travel time was calculated according to how many days per week (frequency) and how long per day (duration) people would walk or bicycle continuously for at least 10 minutes to get to and from places. In addition, the 1-item question “Overall in the last 30 days, how much of a problem did you have with sleeping, such as falling asleep, waking up frequently during the night or waking up too early in the morning?” measured sleep quality. Results showed that people with the lowest active travel levels also had worse sleep quality. Furthermore, the authors highlighted that sleep was not a significant mediator in the relationship between low levels of active travel and chronic physical conditions. 

14. Vitality, exhaustion, fatigue, and strain
CROSS-SECTIONAL:
In 2011, Hansson and colleagues measured commuting to work mode (“How do you usually get to work?”), time (“How long does it take to get to work?”) and exhaustion in terms of “low vitality” using the Vitality scale from the Sweden version of the SF-36 (Sullivan, Karlsson, & Ware, 1995). They found that exhaustion was one of the health outcomes most clearly associated with commuting; specifically, active travelling had a negative relationship with exhaustion, so people who walk or cycle would report higher vitality scores. However, this relationship was only “close to be statistically significant” (p= 0.30).
In 2018, another team of experts repeated these measures in Sweden (Mattisson, et al., 2018), reporting a non-significant relationship between active transport modes and vitality levels. 
In 2020, Clark and colleagues used data from six waves of the Understanding Society (2009/10 – 2014/15; UKHLS, previously titled BHPS; University of Essex, 2016) to analyse the impact of commuting in terms of time (duration) and mode on subjective well-being, measuring multiple outcomes. One was strain, measured with the single item “Have you recently (last few weeks) felt constantly under strain?”. Those who walked to work showed lower strain levels than car drivers. 
LONGITUDINAL:
In 2018, Avila-Palencia and colleagues (Avila-Palencia et al., 2018) measured social contacts about active travel modes for the first time. The subjects were asked, “How often do you currently use each of the following methods of travel to get to and from places?”. In addition, the authors evaluated the impact of single and multiple transport modes on the outcomes. They measured vitality (SF-36 – Vitality Scale) (Ware et al., 1993) as a mental health outcome and found a significant positive relationship between cycling, walking, both unimodal and multimodal trips, and vitality scores.
	15. Self-reported health
CROSS-SECTIONAL:
In 2010, Bergland and colleagues studied outdoor walking mobility as the instrumental ability to move by foot for any trip outside the home (Telephone Survey ‘What is the longest distance you can walk without a pause?’; “active” if walking for more than 1 km) and its relationship with health status. One outcome contributing to the overall health status was self-rated or self-reported health and examined by asking, “How do you judge your own general state of health?”. The authors found that being able to walk for at least 1 km or more had significantly higher scores in self-reported health. Furthermore, considering the other health outcomes, self-reported health had the most significant association with the dependent variable.  
In 2010, Rasciute and Downward used data from the Taking Part Survey (since 2005, DCMS, England). The survey collected data about 67 sports activities, recording participation in the last 12 months and the previous four weeks, the frequency, and the duration of each activity. One of them was cycling for utilitarian purposes. The authors were interested in understanding the impact of these sports activities on health and happiness as two different but related constructs (confirmed by the results of their analysis). Therefore, self-reported health was assessed with a single item, “How is your health in general? (very good, good, fair, bad, very bad)”. Both walking and cycling for “utilitarian” or transport purposes had a statistically significant positive relationship on people’s self-reported health.
In 2011, Hansson and colleagues measured commuting to work mode (How do you usually get to work?”), time (“How long does it take to get to work?”), concerning many health outcomes. One was self-reported health, measured with 1 item “How do you feel right now, physically and psychologically, considering your health and your well-being?” (Eriksson, Undén, & Elofsson, 2001). They also investigated sickness absence days. Although they observed no significant association between commuting time and mode and any health outcome, they described the “healthy commuter effect”, so people facing illness and stress might be less prone to start or continue commuting actively.
In 2013, Humphreys and colleagues examined the relationship between active commuting (frequency+duration) and physical well-being. The measure used was the Physical Component Score (PCS) from the SF-8 (Ware et al., 2001). The results showed that greater time spent travelling actively was related to higher physical well-being levels. Data came from the Commuting and Health in Cambridge study (Ogilvie et al., 2010).
In 2016, Mason and colleagues examined the relationship between physical activity domains (household, occupational, active travel, leisure and sport, and family activities) and mental and physical health. The study was conducted in Glasgow, Scotland, as part of the GoWell Research and Learning Programme (2011). They measured physical health using the Physical Component Score (PCS) from the SF-12 (Ware et al., 1996) and the item “In general, would you say your health is good, very good, excellent?”. In addition, the survey asked participants to “Rank 5 PA domains in order of how much you do each of them’”. The results recorded no significant relationship between the PCS scores and any domain of PA. However, people practising active travel were likelier to report their health as good or excellent.
In 2017, Sener and Lee analysed the El Paso Survey (Sener et al., 2017) data. The survey measured self-reported health levels (“How would you rate your health?”) and discovered a noticeable relationship with life satisfaction and BMI scores, positive with the former and negative with the latter. In addition, the survey investigated the frequency of different transportation modes. The descriptive analysis confirmed that cyclists had the highest levels of self-reported health. Nonetheless, the regression model claimed a non-significant relationship between self-reported health (or BMI) and walking or cycling.  
In 2018, Mattisson and colleagues highlighted the importance of health status in choosing the commute mode. They investigated people’s health with various outcomes, some related to mental health like stress and vitality, others to physical health like long-standing illness (“Do you have a long-standing health condition, discomfort after an accident, disability or other long term health condition?”), walking difficulties (“Are you, due to your current health condition, limited in any of the following activities?” one was taking a walk), and BMI as an indicator of obesity. Participants were asked, “How do you usually travel to work?”. All these measures were self-reported. The authors found a significant negative relationship between active travel modes and all these outcomes, and the correlation with the physical health outcomes was stronger than the one with the mental health factors.
In 2020, Clark and colleagues used data from six waves of the Understanding Society (2009/10 – 2014/15; UKHLS, previously titled BHPS; University of Essex, 2016) to analyse the impact of commuting in terms of time (duration) and mode on subjective well-being, measuring multiple outcomes. One of them was self-reported health. The single-question item asked, “In general, would you say your health is? (from poor to excellent)”. They concluded that, compared to car drivers, cyclists had higher self-reported health, while bus users showed lower scores.
In 2021, Muñiz and colleagues used data from the 2014 European Health Survey in Spain (EHSS-2014; INE, 2015). People were categorised as active travellers if they responded at least three times per week to the question, “How many days do you walk or use the bike to make trips?”. Self-perceived health was part of the health status, together with depression. Self-Assessed Health (SAH) was measured by asking participants, “In the last twelve months, would you say your health has been very good, good, fair, bad, or very bad?”. The results showed that travel-related physical activity was significantly related to better self-perceived health.
LONGITUDINAL:
In 2016, Mytton and colleagues conducted a longitudinal study built on Humphreys’s cross-sectional evidence (2013). The authors analysed data from the Commuting and Health in Cambridge study (Ogilvie et al., 2010) to explore longitudinal associations of maintenance and changes in active commuting, physical and mental well-being, and sickness absence as health status indicators. The measures used were the Physical Component Score (PCS) from the SF-8 (Ware et al., 2001) and the self-reported frequency and duration of each transportation mode and trip. Commuters maintaining cycling as travel behaviour reported better physical well-being at follow-up - no significant associations between any change in cycling and MCS. Also, no significant associations were observed for walking.
In 2018, Avila-Palencia and colleagues (Avila-Palencia et al., 2018) measured social contacts about active travel modes for the first time. The subjects were asked, “How often do you currently use each of the following methods of travel to get to and from places?”. The authors evaluated the impact of single and multiple transport modes on the outcomes. Self-perceived health was measured by asking, “In general, how would you say your health is?” from the SF-36 (Ware et al., 1992). The authors found that walking and cycling, in both unimodal and multimodal trips, reported better self-perceived health over time; car and public transport users showed poorer levels.
QUASI-EXPERIMENTAL:
In 2021, Jacob and colleagues analysed data from seven Understanding Society - UK Household Longitudinal Study waves from 2009 to 2016. Asking about the travel mode (‘How do you usually get to your place of work?’), the large sample was stratified into ‘treated’ for those who changed commute mode and ‘controls’ for those who did not. Specifically, SF-12 (Ware et al., 1996) was the health measure summarising mental (SF12-MCS) and physical (SF12-PCS) scores. The main results indicate a significant increase in physical and mental health for commuters who switch from car to active travel, especially women. Conversely, a decline in reported physical health is registered for both sexes when changing from active transport modes to car driving. Notable impacts on health or satisfaction did not accompany car and public transport changes. 

