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Abstract

Travel is an important activity enabling everyday life, as well as a
recognised factor for the wellbeing of people. This study examined
how experienced travel barriers and their effect on access to
important destinations influenced subjective wellbeing (SWB). The
study comprised a survey of 772 people living in two suburban areas
of Tampere, Finland. The survey included questions about everyday
travel, travel barriers, and their effect on access to destinations. SWB
was measured using the Personal Wellbeing Index (PWI). Responses
were analysed by comparing PWI scores with travel barriers and
access to destinations using one way ANOVA. Results indicate a
significant connection between several experienced barriers and
SWB. Some travel barriers were associated with a worrying decline
to critically low level of SWB, which raised questions about
transport equity and connections between travel and wellbeing in the
context of Finnish transport system.

Keywords: Subjective wellbeing, Personal Wellbeing Index, travel
behaviout, travel barriers, Finland,
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1. Introduction

Travel is an activity with intrinsic value that enables a person to
participate in their desired activities (Choo et al., 2005; Mokhtarian
and Salomon, 2001). The relationship between travel and subjective
wellbeing (SWB) has been investigated extensively from a diverse
range of perspectives including commuting (Chatterjee et al., 2020;
Tao et al., 2022), social exclusion (Delbosc and Currie, 2011),
transport poverty (Awaworyi Churchill and Smyth, 2019), mental
health (Liu et al., 2022), residential location (De Vos et al., 2013),
built environment (Mouratidis, 2021), travel modes and travel mode
shift (Ettema et al., 2016), and mobility of older people (Nordbakke
and Schwanen, 2014).

SWB describes the level of wellbeing an individual experiences by
subjectively evaluating their life in that moment (Diener and Ryan,
2009). Diener (1984) defined SWB as an experience of the individual
which consists of negative and positive matters. SWB measures
typically include an extensive evaluation of aspects of a person’s life
to emphasis an integrated judgement of the person's life.

The importance of wellbeing lies in the multifaceted effects it has on
a person, which can in turn affect the whole society. As an example,
wellbeing has been linked with various aspects of health such as,
mortality (Chida and Steptoe, 2008), coronary heart diseases
(Kubzansky and Kawachi, 2000), healthy behaviours (Lyubomirsky
et al., 2005), and has been shown to be a protective factor for health
(Ostir et al., 2001; Steptoe et al., 2015). Other relevant example of
the importance of wellbeing can be found in the connection with
working life, as wellbeing has been connected to productivity of the
workers (Oswald et al., 2015), job satisfaction (Bowling et al., 2010),
and income (De Neve and Oswald, 2012; Ferrer-i-Carbonell, 2005).
The national economy is an important area that is affected by health
(Suhrcke et al, 2006) and work life (Schaufeli, 2018), further
highlighting the importance of wellbeing, in addition to its intrinsic
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value in people’s life. These benefits are of such significance and
importance that wellbeing is noted within the Sustainable
Development goals of the United Nations (2023). In this study we
examined how different travel bartiers and their effect on access to
different important destinations affect SWB.

The Personal Wellbeing Index (PWI) is one of many ways of
measuring SWB (International Wellbeing Group, 2013). PWI was
developed by Cummins (1995) to find a “gold standard” for
measuring SWB by surveying respondent’s satisfaction in different
areas of their lives. The PWI studies respondent’s satisfaction with
life with a validated set of questions regarding different aspects of
their life (International Wellbeing Group, 2013).

It has been established that normative range of the PWI is from 49
(70%) to 56 (80%) in Northern European countries (Cummins,
1998; Cummins et al., 2003). Most people within the normative
range can maintain their life satisfaction, however the ability to
maintain life satisfaction has been predicted to change when the
PWI scores fall below the normative range, indicating a shift of
control in life satisfaction maintenance from internal mechanisms to
external circumstances (Cummins, 2003). Cummins (2003) implies
based on these finding that the relationship between objective life
conditions and life satisfaction may be heavily influenced by the level
of life satisfaction and therefore by the level of SWB. Furthermore,
when compared to the Depression, Anxiety and Stress Scale, PWI
scores below 44.2 (63.2%) are connected to moderate depression
score, and scores below 41 (58.5%) to severe depression (Cummins
et al., 2012). Although it is outside the scope of this study to
speculate if respondents were suffering from depression, the
connection with lowered PWI and depressive inclinations is a
reinforcing factor to examine with importance the decreased SWB
within respondents who experienced certain barriers to travel.

The survey was conducted in two suburbs of Tampere, Finland:
Kaleva and Hervanta. Tampere is one of the fastest growing cities in
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Finland (Tilastokeskus, 2023) and in recent times has seen notable
investments in infrastructure, such as the new tram system which
improved the public transit system of Kaleva and Hervanta.
Furthermore, the city of Tampere has included wellbeing as a
measure in the city strategy (City of Tampere, 2023). Results from a
recent survey of the well-being amongst Tampere’s residents show
that in general residents are satisfied with transport connections and
routes (City of Tampere, 2023). However, the study did not consider
the reasons behind these experiences.

This paper seeks to investigate: How experienced travel barriers are
connected to SWB? and how are identified barriers related to access
to destinations important to wellbeing? The gap in the knowledge
that this study is contributing to is the connection of the travel
barriers and SWB in an urban Finnish context. The findings of this
study have the potential to demonstrate the connection between
SWB and the travel barriers in Tampere. Furthermore, the findings
have potential to guide similar reflection in comparable
environments in Finland and other Notdic countries.

2. Method
2.1 Procedure

The analysis presented in this manuscript is derived from a survey
conducted between March and September 2022 in the suburbs of
Hervanta and Kaleva in Tampere, Finland (§j6gren and Tiikkaja,
2022). A representative sample of 4,000 persons, aged 18 or older,
was drawn from the Finnish Digital and Population Data Services
Agency’s Population Information System. The sample was stratified
by age and gender with only native Finnish speakers included in the
sample. No persons with a marketing ban were included in the
sample.

An invitation letter and accompanying documents were sent to
respondents in mid-March 2022 (Sjégren and Tiikkaja, 2022). The
letter included a cover letter, explanatory statement, instructions on
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how to answer the survey, a paper copy of the survey, a return
envelope, and a privacy notice. Participants could answer the survey
online or by returning the completed paper copy of the survey. No
incentives were offered for participating the study. In total, 772
respondents completed sufficient questions to be included in the
analysis. A summary of self-reported demographics for the
participants are presented in Table 1. The institutional ethics
committee deemed the project low risk, as such ethical approval was
not required for the study.

Variable n %
Gender (n=756) Female 400 529
Male 347 459

Non-binary or do not want to answer 9 1.2

Age (n="768) 18-29 209 271
30-44 167 217
45-64 172 23

65-74 147 19.1

75+ 73 9.5
Employment (n=771) Full-time 272 353
Part-time or work occasionally 47 6.1

Unemployed, laid off or on sick leave 14 58

Stay home parent 12 1.6
Student 139 18.0
Part-time pension or retired 244 317

Other 13 1.7
Household size (n = 768) 1 343 445
2 317 411

3 50 6.5

4 or more 58 7.5
Household income (n= 750) Less than 10,000 euros 83 11.1
10,000 - 20,000 euros 160 213
20,001 - 40,000 euros 199 265
40,001 - 60,000 etros 145 193
60,001 - 80,000 euros 82 109
Over 80,000 euros 81 10.8
Driver's licence (n = 768) Yes 611 79.6
No 157 204
Public transport ticket (n = 770) Yes 700 909
No 70 9.1

Table 1: Denographic characteristics.
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2.2 Materials

The survey comprised questions on demographic characteristics,
travel barriers, difficulties reaching destinations due to barriers, and
subjective wellbeing. Travel barriers were measured on a four-point
scale (1 — not a barrier, 2 — a small barrier, 3 — a moderate barriers, 4
— a substantial barrier), while their effect on accessing destinations
were measured on a three-point scale (1 — does not complicate, 2 —
complicates a little, 3 — complicates a lot). SWB was measured using
the Personal Wellbeing Index (PWI) (International Wellbeing
Group, 2013). The PWI consists of seven items with total scores
calculated by summing the seven items. Each item was measured on
an 11-point scale from 0 to 10 (International Wellbeing Group,
2013). This results in an overall score with maximum of 70.
Summary statistics for the PWI items are presented in Table 2.

Ttem M sD
Cronbach’s Alpha (.905)
Standard of living 7.57 1.86
Health 7.15 214
Achieving in life 747 2.03
Personal relationships 7.58 2.02
Safety 7.83 1.82
Community 7.03 2.00
Future security 7.03 2.13

Table 2: Personal Wellbeing Index item scores.

2.3 Analysis

All analyses were conducted using IBM SPSS 28. Descriptive
statistics are presented for survey questions including demographics,
SWB, and travel barriers. Cronbach’s alpha was used to assess the
reliability of the PWI items. One way ANOVA was used to identify
statistically significant differences between SWB, demographic,
barriers to travel, and destinations with effect size measured using
eta-squared (n2). Tukey HSD was used to conduct post-hoc testing.
Statistical significance was evaluated with alpha () set to 0.05.
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3. Results

A comparison of SWB from the PWI by demographic characteristics
is presented in Table 3. Statistically significant differences in self-
reported SWB were identified based on employment, household
size, household income, and having a driver licence. No significant
differences were identified for SWB by age, gender and having
access to public transport.

When considering employment, the highest levels of SWB were
reported by stay-at-home parents, followed by those in full-time
work. Unemployed respondents had significantly lower rates of
SWB compared to other employment categories. Regarding
household size, persons living in single person households had
significantly lower rates of SWB compared to all other groups, with
no significant differences in SWB reported amongst other household
sizes. SWB was also found to increase with household income, with
significant differences observed between households based on
income level. Finally, having a driver’s licence was associated with
higher levels of SWB.

Next, travel barriers were assessed, including analysing if there were
significant differences in self-reported SWB by travel barrier (Table
4). The barriers were measured on 4-point scale evaluating if the
item causes no-barrier (1), slight barrier (2), moderate bartier (3), or
substantial barrier (4).

Participants identified insufficient options for car parking, and a lack
of cycling infrastructure as the greatest travel barriers (mean scores
of 2.19 and 2.10 respectively). These were followed by insufficient
bicycle parking options, insufficient public transport, and long travel
distances. However, overall participants reported low scores for each
of the travel barrier items. For each item, participants’ self-reported
SWB scores were assessed using one-way ANOVA. Significant
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differences in SWB were reported for most items except for
insufficient options for car parking and insufficient options for
storing and parking bicycles. This was an interesting finding as these
items were identified as some of the greatest travel barriers. The
largest differences were identified for cost, with significantly lower
rates of SWB for those who felt cost was a travel barrier.
Differences in SWB were also observed when considering distance
to destinations, illness or disability and accessibility.

Variable M SD F P n2
Gender (n= Female 51.50 10.78 1175 .309 .003
756) Male 51.85 11.80
Non-binary or do not want to answer 46.11 8.72
Age(n= 18-29 51.81 10.07 .969 424 .005
768) 30-44 5051 1178
4564 52.80 1077
65-74 51.92 1127
75+ 51.16 1227
Employment Full-time 53.87 9.00 11.70 <.001 084
(n=771) Part-time or work occasionally 51.21 9.59
Unemployed, laid off or on sick leave 39.80 14.66
Stay home parent 57.08 5.79
Student 52.00 9.63
Part-time pension or retired 51.11 12.13
Other 48.23 18.52
Household 1 48.95 1253 12.78 <001 .048
size (n=768) 2 53.89 9.65
3 54.10 9.50
4 or more 53.47 8.30
Household Less than 10,000 euros 48.05 14.15 9.91 <.001 062
income (n= 10,000 - 20,000 euros 48.92 12.70
750) 20,001 - 40,000 euros 50.50 11.50
40,001 - 60,000 euros 53.68 8.14
60,001 - 80,000 euros 55.00 8.23
Over 80,000 euros 56.37 7.66
Driver's Yes 52.55 10.26 19.78 <001 025
licence (n= No 48.14 13.85
768)
Public Yes 51.60 11.34 0.141 .708 .000
transport 52.13 9.81
ticket (n= No
770)

Table 3: Total PW1 scores stratified by demographics.
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Ttems ltem scores PWI
M SD F P 12

Cost (n="763) 161 080 2868 <001 102

Destinations are located far from my home (n=757) 1.75 087 1944 <001 072

Travel time (n=759) 1.73 087 6.64 <.001 .026

Accessibility (n=750) 123 058 1015 <001  .039

Tliness or disability (n=756) 129 069 1599 <001 .060

Insufficient public transport connections (n=752) 1.77 095 4.61 .003 .018

Finding information about public transport timetables 158 0.90 7.32 <.001 .028

and routes (n=759)

Difficulty to order a taxi (n=745) 1.54 0.92 3.79 010 015

Taxi availability and certainty to get a taxi (n=741) 1.65 094 456 004 018

No car (n=373) 173 094 7.18 <001  .055

No driving licence (n=245) 1.56 094 2.66 049 .032

Insecurity in travel (n=754) 1.35  0.67 9.17 <.001 .035

Insufficient options for car parking (n=720) 219 110 1.61 186 007

Lack of pavements and bicycle ways or insufficient 210 101 393 008 015
maintenance (n=754)

Insufficient options for storing and parking a bicycle 1.75 095 0.86 469 .004

(n=727)

Table 4: Travel barrier items and differences in total PW1.

Figure 1 further explores the travel barriers, by showing mean PWI
scores of the four barrier levels. The normative range of SWB as
specified by Cummins is also shown as vertical lines (PWI scores 49
and 56) (Cummins, 1998; Cummins et al., 2003). It is noted that for
some travel barrier items there are relatively low sample sizes in
some groups within the item’s answer. Nevertheless, notable
decreases are important to consider, despite affecting only a small
proportion of respondents.

As expected, the mean PWI score for the respondents who did not
experience a barrier was in the normative range for each item.
Similarly, mean PWI scores for the respondents who experienced
slight barriers were in the normative range for all items except those
related to accessibility, and illness or disability. For respondents who
experienced moderate travel barriers, mean scores were below the
normative range for cost, travel time, accessibility, illness or
disability, finding information about public transport timetables and
routes, not having a car, not having a driving licence, and insecurity
in travel, with similar patterns found for respondents who
experience substantial travel barriers. Post-hoc testing confirmed
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significant differences in PWI when comparing to respondents
experiencing no barrier with the respondents experiencing moderate
of sustainable barriers for cost, accessibility, illness or disability, not
having a car, not having a driver’s license, and insecurity in travel.
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Figure 1: PWI means in the travel barrier items between different answer
options.

Finally, participants were asked to identify if there were locations
and activities that were more difficult to engage in due to the travel
barriers. These items were evaluated on a scale of 1 to 3 evaluating if
the respondent experienced no barrier (1), slight barrier (2), or
moderate/substantial barrier (3) to access the destinations important
for their wellbeing,.

Opverall, the majority of respondents noted that travel barriers do not
cause them difficulties when accessing destinations. The greatest
effects that barriers had to access destinations were associated with
destinations related to recreational activities including visiting
summer cottages or nature activities or visiting friends and relatives.
However, there were also some respondents who reported
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difficulties in accepting jobs, commuting, and accessing retail and
medical services. Considering wellbeing, again those who did not
experienced difficulties tended to report higher levels of SWB, with
statistically significant differences identified for most activities
except for taking children to day care.

Ttems Item scores PWI
M SD F P n2
Accepting a job (n = 487) 135 0.60 10.73 <.001 042
Work trips or travel to study place (n=524) 137 0.61 6.40 .002 024
Taking kids to day care (n=281) 115 043 006 994 .000
Going to grocery store (n =743) 117 0.44 8.32 <.001 022
Going to other stores (n=746) 1.35 0.59 15.19 <.001 .039
Using post services (n =740) 119 047 9.73 <001 026
Going to pharmacy (n=745) 114 041 12.88 <001 034
Going to health centre or child health centre (n=737) 1.20 048 16.34 <.001 043
Visiting friends and relatives (n="735) 158 071 13.90 <.001 037
Participating in interesting hobbies (n =706) 145 0.64 11.60 <001 032
Going to the cinema, theatre, museums or concerts (n=717) ~ 1.33 0.59 1193 <.001 032
Visiting summer cottage or nature attractions (n=683) 1.65 0.78 13.35 <.001 .039

Table 5: Item means evaluating access to destinations affected by travel barriers
and PW1.
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Figure 2: Item means evaluating access to destinations affected by travel barriers
and personal wellbeing index

Figure 2 presents the mean PWI for each answer option within the
items of Table 5. For each item, mean PWI was in the normative
range among the respondents who did not experience travel barriers
that affected their access to destinations. Those who experienced
slight barriers with going to grocery store, usage of post services, and
going to a health centre or a child health centre had a mean PWI
below the normative range. For those experiencing
moderate/substantial bartiers to access their destinations, only the
items Visiting summer cottage or nature attractions (M = 49.20, SD
= 1291, N = 129), and Taking kids to day care (M = 52.63, SD =
14.49, N = 8) had mean PWI within the normative range. The
lowest mean PWIs within these items was among those who
experienced moderate/substantial barrier for going to health centre
or child health centre (M = 42.04, SD = 17.37, N = 25), going to
pharmacy (M = 43.37, SD = 18.92, N = 19). Other notable low
mean PWI results were connected to moderate/substantial barriers
to accessing grocery store (M = 45.53, SD = 17.24, N = 19), going
to other stores (M = 45.36, SD = 14.74, N = 45), and using post
services (M = 45.74, SD = 16.31, N = 27). Post-hoc tests confirmed
significant differences between every item, expect taking kids to day-
care, when compared to those who reported no barriers.

4. Discussion

The transport system can influence SWB through access to
important activities, physical mobility, and physical infrastructure
(Delbosc, 2012). As personal characteristics will influence how
people define their expectations for a good life, SWB can be
impacted if barriers prevent people from meeting their expectations
(Delbosc, 2012). Satisfaction with daily travel and daily activities has
been shown to have an influence on SWB (Bergstad et al.,, 2011).
Improving SWB can have an impact on individuals and society as a
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whole, as SWB can have an effect on health, social issues,
employment, education, and environment (Maccagnan et al., 2019).
Also, these issues are acknowledged in the Sustainable Growth
Programme for Finland as a point of interest and national aim, with
the programme’s general objectives being productivity growth,
raising the employment rate, faster access to care, and progress in
equality (Finnish Government, 2021).

According to our study, employment, driver’s licence, household
size and household income are significantly connected with PWI
results. According to the mean PWI scores within each category it
can be interpreted that being unemployed, laid off, or on a sick leave
may have a critical effect on SWB. The findings indicate that
household income is also connected to SWB. This result may be
connected to household size, as single person households had
notably lower mean PWI compared to households with two or more
residents. Because SWB is a complex subjective experience, it is
important to be aware of the effects of demographic factors when
interpreting the results, as they may affect or explain the connections
with the PWI results of the other items.

Results of this study displayed the connections that travel barriers
had on SWB. The only barriers that were non-significant were
insufficient options for car parking and storing and parking a bicycle.
Cost was the travel barrier with highest effect size, and the
respondents experiencing cost as a substantial barrier had the lowest
mean PWI of 39.08, which is a PWI score as low as people with
severe depression (Cummins et al., 2012). Other notable findings
were the considerable decline in mean PWI among the respondents
who experienced accessibility, illness, or disability as a travel barrier.
Insecurity in travel, and not owning a car had a connection with
lower mean PWI as well.

Access to destinations affected by travel barriers had a significant
connection to PWI results, with the exception of taking kids to day
care not being significant. Respondents experiencing slight barriers
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towards going to grocery store, pharmacy, post services, or health
centres reported mean PWI below the normative range, but the
reported mean PWI was in the normative range for respondents
experiencing slight barriers with other access to destination items.
Results found that experiencing moderate or substantial barriers
with access to different destinations decreases the mean PWI near to
the lower limit of normative range, or considerably below it.
Especially experiencing moderate or substantial barriers towards
going to health centre or child health centre, pharmacy, grocery
store, other stores, or post services had a relationship to the
respondents reporting low PWI results. The common factor
between the items that had the lowest mean PWI scores, may be the
essential nature of the services and the lack of voluntariness to use
them when in need.

PWTI total of 44.2 has been connected to moderate depression scores
(Cummins et al., 2012). However, it could be argued that it is not
responsible to unambiguously reference the findings of Cummins et
al. (2012) as a flawless instrumentation to identify depressed
individuals, as the research is quite limited. Especially since the
results of this study finding a connection between low mean PWI
and the experienced barriers had a relatively low sample size and
high standard deviation in many instances. Despite this limitation,
the noteworthy decreases in SWB as an effect of travel barriers or
other travel related circumstances is a topic of great importance and
deserves more attention and further research in the future.

This study highlights connections between experienced travel
barriers and how they affect access to important destinations, which
may lead to issues with transport equity (Litman, 2022) and
fluctuation in SWB. Barriers that could be connected to these
conditions are for example not having a car, destinations being
located far from home, cost, travel time, insecurity in travel,
accessibility, illness or disability, and the barriers to access
destination presented in the study. These connections may imply
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that people who experience substantial or moderate barriers from
certain travel barriers, or for accessing important destinations, may
be exposed to the risk of declining SWB. Stanley et al. (2011) had a
similar finding by presenting the indirect association of improved
mobility as a mean to improve wellbeing by reducing the risk of
social exclusion. Also, Currie et al. (2010) presented strong links
between wellbeing and social exclusion, and a link between transport

disadvantage and the travel poverty construct which led to lower
ratings of SWB.

Measures to affect equity and wellbeing in transport are varied.
Measures can be aimed towards spatial planning (Church et al.,
2000), public transit (Stanley and Lucas, 2008), and fiscal factors
(Litman, 2022). Although, the decline of SWB affected only a
fraction of respondents, it is important to acknowledge the
consequences, as they may cause serious negative outcomes to the
person themselves and to the society in multiple different ways.
Nevertheless, the study contributes important information about the
transport related declining of SWB among the citizens of Tampere,
Finland.

Potential limitations of the study include having the sample framed
to two areas without notable shortages in services, and all
respondents being Finnish speakers. When interpreting the decline
of PWI results of those who experienced barriers, potential
limitations can be noted as some of the sample sizes within
independent answer options were relatively low in comparison to the
rest of the sample, and the standard deviation is relatively high
within some cases.

As a conclusion, this study demonstrated a connection between
SWB and travel barriers and how they affect access to destinations.
Connections between certain experienced travel barriers and access
to destinations affected by travel barriers with the decline of SWB
were significant, and therefore answers the research question by
demonstrating this connection among the residents of Hervanta and
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Kaleva, which may also be applicable to other similar areas, such as
Finland in general, Nordic countries, or other high-income
countries.
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7. Appendix

Appendixc 1: Responses by the level of barrier with sample size, mean, and
standard deviation.
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