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Abstract
Background: Innovative approaches are required to move beyond individual approaches to behaviour change and
develop more appropriate insights for the complex challenge of increasing population levels of activity. Recent research
has drawn on social practice theory to describe the recursive and relational character of active living but to date most
evidence is limited to small-scale qualitative research studies. To ‘upscale’ insights from individual contexts, we pooled
data from five qualitative studies and used machine learning software to explore gendered patterns in the context of
active travel.
Methods: We drew on 280 transcripts from five research projects conducted in the UK, including studies of a range of
populations, travel modes and settings, to conduct unsupervised ‘topic modelling analysis’. Text analytics software,
Leximancer, was used in the first phase of the analysis to produce inter-topic distance maps to illustrate inter-related
‘concepts’. The outputs from this first phase guided a second researcher-led interpretive analysis of text excerpts to infer
meaning from the computer-generated outputs.
Results: Guided by social practice theory, we identified ‘interrelated’ and ‘relating’ practices across the pooled datasets.
For this study we particularly focused on respondents’ commutes, travelling to and from work, and on differentiated
experiences by gender. Women largely described their commute as multifunctional journeys that included the school
run or shopping, whereas men described relatively linear journeys from A to B but highlighted ‘relating’ practices
resulting from or due to their choice of commute mode or journey such as showering or relaxing. Secondly, we
identify a difference in discourses about practices across the included datasets. Women spoke more about ‘subjective’,
internal feelings of safety (‘I feel unsafe’), whereas men spoke more about external conditions (‘it is a dangerous road’).
Conclusion: This rare application of machine learning to qualitative social science research has helped to identify
potentially important differences in co-occurrence of practices and discourses about practice between men’s and
women’s accounts of travel across diverse contexts. These findings can inform future research and policy decisions for
promoting travel-related social practices associated with increased physical activity that are appropriate across genders.
Keywords: Active travel, Gender, Machine learning, Text analytics, Qualitative synthesis

Background
There is an urgent need for innovative approaches to increase population levels of physical activity, for which interventions have shown only modest success to date [1]. In
part, this is because current approaches that aim to enhance physical activity deal poorly with complexity, failing
to address the interlinkages and interactions, rather than
the mere plurality, of factors and processes. Even multi* Correspondence: e.c.haynes@exeter.ac.uk
1
European Centre for Environment & Human Health, University of Exeter
Medical School, Truro, UK
Full list of author information is available at the end of the article

level, sophisticated intervention frameworks remain undertheorised and focused on individual behaviour [2].
Globally, there is an increasing acknowledgement that
multi-sectoral approaches are needed to encourage people
to walk and cycle as incidental forms of physical activity
that can be integrated into the day [3–7]. However, much is
still to be learned about the conditions for change of transport, travel or mobility [8], and how these might change
across population groups. Our particular interest here is in
gender. There is a growing evidence base for gender differences in the way that men and women travel, the length
and composition of their commute [4, 9, 10], the purpose
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of daily travel [11, 12], preferred travel modes and the contextual factors that construct these preferences [13, 14].
Even the impact of key life events (such as the birth of a
baby) on travel behaviour differs between men and women
[15, 16]. However, more nuanced research trials and evidence syntheses are called for to explore the independent
effect of gender on travel behaviour and the significance of
such on policy development [14].
To develop more appropriate insights for the complex
challenge of increasing population levels of activity, recent
research has drawn on social practice theory. Social practices
are complex sets of activities, shaped by social, political and
economic contexts, and transmitted across time and space
[17]. A small but growing body of in-depth qualitative studies on ‘social practice’ contribute novel perspectives to the
public health field [18–20], including studies of physical activity, which have explored the recursive and relational character of active living and interrelated social practices [21].
However, qualitative accounts are inherently context specific, small in scale and, for the interest of this paper, have
for the most part not specifically explored gender differences. Approaches to synthesising qualitative evidence have
mostly focused on integrating the findings from published
research, for example in meta-ethnographies [22]. However,
qualitative evidence synthesis requires careful considerations
of the context in which data have been collected, analysed
and framed. Similarly, secondary analysis and synthesis of
primary qualitative data risks losing the connection to
the original data collection, analysis and context.
With a call in the public health community for ‘less
research and more thinking’ [23], there is a need for
efficient and thoughtful methods for synthesising primary qualitative data; the methods explored in this
case-study are based on the premise that some approaches to quantitative evidence synthesis may be
useful for synthesising large qualitative datasets.
For our focus of interest, active travel as a social practice, we have started to cumulate rich qualitative evidence on travel, transport or mobility practices in a
range of contexts and population groups across the
United Kingdom. These datasets include gender descriptors. In the original studies, most respondents had reported their gender as either ‘male’ or ‘female’, and the
analysis is of those data. We ask what general learnings
about the conditions for change come from synthesising
and comparing data from these context-specific studies,
without losing sight of the context in which these data
were collected and made sense of. Our aim was to
explore gendered patterns between practice connections in the context of active travel by pooling and
synthesising insights from individual studies about
travel, without losing sight of the explanatory strength
of qualitative data and its social theoretical framing
or original context.
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Method
Research design

We worked with primary data, in the form of anonymised textual transcripts, from five research projects
(that included seven separate qualitative datasets) (Table
1). The investigations ranged from commuting in Cambridge (three qualitative datasets conceived, collected
and analysed by different researchers) [21, 24, 25], cycling in London [26], free bus passes for young people in
London [27], to the impact of a new motorway in Glasgow [28] and an evaluation for a proposed Graduated
Driver’s Licence Scheme in Northern Ireland [29]. We
chose these research projects because some of the authors of this paper were directly involved in the conception, data collection and/or analysis of the original data,
and were therefore familiar with the context of each individual dataset and had approached the research from a
similar epistemological stance as we intended in this
synthesis. This familiarity was important given the novelty of our analytical method.
All five research projects were conducted in the UK,
across a range of settings (including the cities of Belfast,
London, Glasgow, Cambridge and Cardiff, and rural areas)
and populations. Participants in the pooled dataset included
men and women aged 12 to over 80 years. The primary
data was collected between 2010 and 2016. Each primary
study collected data via interview and/or focus groups that
were audio recorded and transcribed verbatim. We edited a
total of 280 transcripts into a standardised format for the
analysis. Anonymised transcripts were password protected
and shared and stored only within secured platforms.
Ethical approval was granted by the original bodies where
re-use had not been pre-approved and was overseen by the
University of Exeter Ethics Committee.
Analysis
Stage one

We analysed the pooled dataset in two stages. We undertook the first stage of the analysis using an unsupervised
machine learning approach. This was applied via the text
analytics software tool, Leximancer (Version 4.51). The
detailed rationale for applying Leximancer in this study
and a step-by-step guide for doing so are described elsewhere [30]. In short, Leximancer applies a form of text
mining that mostly utilises a statistical unsupervised machine learning approach. The software performs an automatic unsupervised analysis of text documents which are
imported as individual files or folders, to identify not only
lists of key concepts, but concepts in context [31]. The approach is entirely based within the text and requires little
input from the researcher and no a priori rules or training
sets. This is different to researcher-driven approaches and
other pattern-recognition software such as NVivo. Complex algorithms are drawn upon to identify word- and
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name-like terms and, innovatively, determine interconnections, structures and patterns between terms to develop
‘concepts’ in context. The software is able to quantify the
inter-relationships amongst concepts, including how frequently different concepts occur, how they inter-relate
with each other, and also in what contexts they interrelate. This unsupervised analysis of inter-relating terms
or ‘concepts’ is known as ‘topic modelling analysis’ and
holds the potential for identifying new and connected concepts within pooled datasets, as well as expediting the
early stages of qualitative analysis process.
It is important to note that there is a disconnect between the language used within the fields of text analytics
and traditional qualitative analysis [30]. These differences
are defined in Table 2. For the purpose of this case study,
we use Leximancer terminology to report the findings.
We imported the 280 transcripts into Leximancer for
analysis. The only information that we gave the software
was the gender of the respondent and the original study of
each transcript. The six steps involved in this first stage of
the analysis were conducted by one member of the research team (EH) and can be found in the Additional file 1:
Table A, and discussed in greater detail in a separate publication [30].
We present the findings of the analysis in two ways. A
conceptual map (or inter-topic distance map), which provides a “bird’s eye view” of the semantic data, and a quantitative data summary of the data as frequency counts. On
the map, the major themes are illustrated as coloured bubbles and within the bubbles are collections of inter-linked
dots which are the constituent concepts that make up that
theme. The proximity of the bubbles or concept dots to
one another indicate conceptual similarity, with those
clustered together most closely related. The bars of the
frequency graph are coloured to correspond with the bubbles of the conceptual map to provide an integrative summary of the quantitative and semantic data. Each theme
links to a list of downloadable excerpts that are generated
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to provide contextual detail to evidence each automatically
identified theme or concept.
The aim of applying a machine learning approach to
our data was to uncover networks or patterns that had
not emerged from the original and more traditional
forms of qualitative data analysis of the individual datasets. However, despite the utility of Leximancer in these
early stages of concept identification and data coding,
researcher-led interpretative work remained an essential
component of the analysis and researcher insight fundamental to developing meaningful outputs [30].

Stage two

To make sense of the automatically generated outputs,
we applied a second interpretive stage to the analytical
process, which required researcher-led, in-depth interpretation of the data in the light of our aim. In this
stage, we were guided by social practice theory to explore explicit and implicit practices behind the automatically generated themes, concepts and connections. We
conducted a series of ‘queries’ in Leximancer in response
to potential lines of enquiry stimulated by stage one and
our theoretical interest. These queries produced a compilation of all text examples from which the themes and
concepts of interest had been generated. One researcher
(EH) coded the excerpt lists, discussed theoretical assumptions with other members of the research team and
reported the findings as interpretive themes.

Findings
Semi-automated text analytics allowed us to explore gendered accounts of travel. Here we present the software
outputs as inter-topic distance maps for women (Fig. 1a)
and men (Fig. 1b) and the list of automatically identified
concepts (Additional file 2: Table B) in stage one, and our
interpretive exploratory analysis in Stage Two.

Table 1 Demographic information
Study

Study
code

Participants
(n)

Gender
(F;M)

Age (years)

Commuting in Cambridge

CO

115

70; 45

18–70

COA

49

30;19

20–69

COB

28

19;9

20–59

COC

38

21;17

30–79

Transcripts (n)
Total

Interview(I)

Focus group (FG)

115

115

0

Traffic in Glasgow

MG

30

19;11

20–35

30

30

0

Cycling and the City

CC

78

67;11

18–64

70

69

1

On the Busesa

OB

166

96;70

12–18 60+

44

33

11

Graduated Driver’s Licenceb

YD

84

36;34

16–21 (plus parents

21

0

21

Total
a

280

On the Buses: Evaluating the impact of free bus travel for young people on the public health
b
Pre-intervention qualitative component of proposed evaluation of public health impacts of Graduated Driver Licencing in Northern Ireland
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Table 2 Glossary of terms used by Leximancer vs. qualitative analysis
Leximancer
terminology

Description

Term

Words in the text that have been examined for frequency
Content code
of co-occurrence with other words and synonyms from the
thesaurus and are weighted or scored according to evidence
that a concept is present in a sentence.

Basic unit of meaning.

Concept

Collections of words or ‘terms’ that travel together within
the text. They are parent terms that have been identified
through semantic and relational word extraction that share
similar meaning and/or space within the text.

Sub-category

Descriptive family of codes

Theme

Emergent concept groups that are highly connected,
parent concepts.

Category

Defining or conceptual labels for
family of codes.

Theme

Overarching category based on
interpretive, theoretical, conceptual
insight of researcher.

Meaningful, interpretive,
important

Basis for theoretical understanding
of the data; particularly pertinent or
revealing in relation to the research
question.

‘Important’

The hierarchy of ‘importance’ indicates concept
connectedness.

Stage one: software outputs; quantifying relational concepts

Figure 1a and b illustrate the concepts and themes automatically identified within the women’s and men’s datasets
(shown capitalised in text). Concepts, or co-occurring
terms are expressed as grey dots which vary in size, to represent frequency of co-occurrence (the sum of cooccurrence with all other concepts identified), and closeness to other concepts, to represent context. The coloured
bubbles are considered ‘themes’, derived from word stems
and are named after the most connected concept within
the bubble. They are heat mapped to indicate importance

Common qualitative thematic Description
analysis terminology

(whereby red depicts the most important/interconnected
theme, then orange and so on according to the colour
wheel) and the resolution or ‘granularity’ can be changed
(whereby several narrow themes (high granularity) can be
collapsed into fewer broad themes (low granularity). For
this analysis, the theme granularity was set at 66% to
provide a manageable number of predominant themes
for the second phase of the analysis. For women, five
themes were displayed; Cycle, Time, Bus, People and
Area (Fig. 1a). For men, four themes were Cycle, Walk,
Bus and People (Fig. 1b).

Fig. 1 Inter-topic distance maps from data analysis of women (1a) and men (1b)
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The automated analyses identify 51 and 55 concepts
within the women’s and men’s accounts. Table B (Additional file 2) presents the first 25 of these concepts.
These ‘concepts’ are word stems mentioned frequently
in the transcripts (count) together with other frequently
used words (relevance). The ten most ‘frequent’ and
‘relevant’ used concepts include all the travel modes,
Bus, Cycle, Car, Walk and Drive. Other concepts include, places to travel to or from such as Work, School
and Home, logistics such as time, hours, minutes, things,
as well as those they travel with or others who travel
(people). Most strikingly, the list does not display
marked differences between women and men: 96 (91%)
of automatically identified concepts occurred in both
gender subgroups (Additional file 2: Table B).

Stage two: researcher-led interpretation; making sense of
the maps

We applied a pragmatic, theory-driven approach to the interpretive phase to make meaning of the outputs. As the
software’s ‘themes’ and ‘concepts’ displayed on the maps are
not actual conceptual, interpretive or explanatory labels but
simply derived ‘in-vivo’ from word stems, we needed to
identify what understanding could be taken from cooccurrences of words in the most narrow sense or narrated
experiences in the most interpretive sense. To do this, we
were guided by key characteristics of social practices, as developed by theorist Pierre Bourdieu, namely that practices
are complex sets of activities that are shaped by, and
enacted with, other practices, and other people and with
socio-cultural meaning [17]. We returned to the original
data (the identified text that connected the terms on the
maps), and coded the excerpt lists of interest, to determine
whether these linguistic terms (which were similar between
the men’s and women’s data), held the same meaning or
were connected in the same way in the two datasets. We explored what ‘themes’ or ‘concepts’ might connote practices
and explored any gendered patterns in the practices themselves (3.2.1) and the discourses about practices (3.2.2).

Practices occur with other practices: the commute

In both subgroups the most frequently co-occurring
concept with Work was Home (25% likelihood of cooccurrence for women and 23% for men), and we decided to treat this connection as describing the social
practice of commuting – travelling from home to work
and back. In the text extracts that connect Home and
Work, women talked about doing other things on route
from home to work or vice versa. Talk about these
‘travel diversions’ was evident across all seven datasets
and included practices such as shopping, the school run
or meeting friends.
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‘I tend to just do all my shopping on the way home
from work.’(MGIF12; Traffic in Glasgow, Interview, Female, no. 12).
‘I usually leave work at about ten to six, I’m usually at
the nursery for five to six and then … I usually get home
about twenty five to seven, sometimes later’(COAIF18).
In some cases these necessary diversions were explicitly considered in decisions around travel,
‘I can see why people don’t use the bus in that respect
you know, childcare is a real issue or your childminder
isn’t on a bus route or you know.’(COAIF30).
‘ … at the end of the day there’s very often something to
do that means either going into town or getting to another location which you just simply can’t do on a bike,
or picking something up or I don’t know, going to babysit
my grandson or something like that and I just have to
bring the car then … ’(COCIF21).
Women also spoke about using the time and space for
work; an association not explicitly evident in the men’s
data.
‘I really didn’t, there was no chitchat or anything, I just
got my books and highlighter and worked. I never did
anything else,. .. I studied on the bus and it paid dividends because it meant that that was ten hours a week
that I wasn’t taking out from being at home with my
daughter if you see what I mean’(COAIF30).
‘I’m working on something, I’m writing something now,
so I might, if I want to quickly look up something, I will
do that on the bus. I’ll take the book and find it, or I’ll
read a novel which is relaxing.’(OBIF4).
The commute appears to have many functions for
these women. These multi-functional journeys support
practice theory in how practices co-occur, are reliant on
or shaped by one another and have the potential to act
as barriers or facilitators to one another; however in the
case of these data, this seems to be evident for women
but not for men. Men’s accounts were about linear, rather than multi-functional, journeys, but other associated
factors or practices were identified in the men’s talk that
could be considered as resulting practices.
‘And I can probably cycle in my work clothes and might
not get too sweaty that I’ve got to start taking a shower and
stuff, so once I start to work that through my mind, I can
probably just get on and do it really’ (COAIM2; Commuting in Cambridge, Interview, Male, no.2).
In the same way as the women, these practices of changing and washing are interlinked with the practice of cycling, but in this case, they seem to directly result from the
practice of commuting (and getting sweaty) and, because
of this, they have the potential to influence each other.
Talk of these considerations were identified in the men’s
data from all four of the cycling-related datasets (within
this query about Work and Home specifically), and the
men’s accounts of cycling were connected with other
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logistical or organisational concepts such as Use and Road,
and themes of Transport, Take, Car and Minutes.
The practice of relaxing in the time and space on the
commute was evident in data from both gender subgroups. This idea of taking time out, and using the commute as an opportunity to do so, is recognised as valuable
to men and women in separating the practice of work with
life at home, and in contributing to positive mental health.
‘ … in terms of my emotional and mental health it’s, as I
said, good thinking time, good processing time, calm down
if I’ve had a stressful day at work, I find it’s really good
wind down rather than sort of getting home still in a state
… it’s a good sort of cooling down period’ (COBIM12).
‘although you have to focus and concentrate while cycling
I think you can relax and you can let the day just wash
away and, so you don’t get home and you’re still thinking
over and over about what happened at work,’ (CCIF7).
This concept was predominantly identified within the
cycling studies data, but it was also evident in other
studies and there was talk about relaxing on the bus or
train, driving the car and walking as well as cycling. In
this way, these practices of relaxing could also be seen as
‘resulting practices’ – relaxing on the commute or as a
positive outcome of a commute. Men and women similarly spoke about using the time and space to ‘wind
down’, ‘switch off’ and spoke about ‘clearing’ their heads
and ‘distancing’ themselves from work with reference to
their own emotional and mental health. The other
wellbeing-related concept spoken about by women and
men was about energy, feeling energised or revitalised.
‘Well it’s much nicer in the morning because you arrive
at work kind of having done like a minor workout, you feel
much more refreshed, much more energised’, (COCIM11).
‘ … when I cycled in I just felt really alive, full of energy
despite the turmoils, and I really liked that, yeah it just
makes you feel good’. (CCIF25).
These examples of talk about feeling energised were
largely made in the context of active travel (cycling and
walking).
Discourses about practices: internal and external framing of
travel experiences

A gendered difference apparent in the outputs from
stage one was that some concepts were more dominant
for either men or women. One difference in particular
was the relevance of the concept Feel. In the women’s
dataset, references to how one feels, or feelings about
how women are perceived or identified were evident
throughout the excerpts linked to the concept of Look,
but overtly supported in the direct concept connection
between Cycle and Feel. Women spoke explicitly about
how modes of transport make them feel, predominantly
during and after travel (for example health benefit and
harms). Most of the excerpts refer to safety (mainly
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regarding risk of accidents, but in some cases other aspects of health) and confidence or competence as a
cyclist.
‘I like cycling but I don’t feel safe in a great many situations’ (COCIF15).
‘I don’t know, I like to, I go to cycle shops, I always look
at cycling information, I would be, I just feel like a cyclist’
(CCIF27).
This direct link between Cycle and Feel was not
present for men and the few references to ‘feel’ indicated
that the men spoke more about their feelings in a very
general way, for example,
‘Other times, I just wake up and I just, sometimes I just
don’t feel like it, just either physically or mentally I just
think oh, you know, I think I want to just sit on the bus
today.’ (COCIM2).
For men, Feel was not linked to Cycle (and was a less
important concept overall (Additional file 2: Table B).
Instead, Cycle clustered closer to Road. The associated
excerpts indicate that the men did refer to concerns of
safety, but in the context of the conditions being dangerous (for example a dangerous road, or dangerous weather) rather than directly referring to how they ‘feel’
about the situation.
‘ … but the road is pretty dangerous you know, so
that’s the reason I don’t cycle as much as I would like,
in fact I don’t cycle at all’ (COAIM3)
‘Basically because enjoying cycling in the summer more
so than in the winter with the weather and that … it can
be quite dangerous when you’ve got ice and ruts and
snow and that, yeah’ (COCIM6).
These references to danger were largely made in the
context of logistics, the routes they take to avoid the danger, and the differences in time taken for different routes.
‘it became quite dangerous to use it because of the
snow and ice and they weren’t gritting it, so I switched to
the road and I even cycled in when we had the snow, because I could, and yeah, it just seems more direct, it’s just
a much more direct route and the speed I go means that
I’m not being harassed by cars too much.’ (COAIM19).
This focus on organisation in the context of cycling is
exemplified in the closely clustered themes with logistical theme labels assigned on the men’s map; Minutes,
Road, Take.
The text excerpts that indicate this discursive difference were related to specific concept connections identified by the software (Feel and Cycle for women and
Cycle and Road for men), and therefore could not be assumed to represent the dataset as a whole. In an effort
to explore the presence of this phenomenon within the
full dataset, we conducted a form of sensitivity analysis
via Leximancer’s ‘user-defined concept’ function. This
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allowed us to explore the presence of two specific concepts of interest (Feel and Dangerous) across the full
dataset.
The findings of this ‘sense-checking’ support our earlier finding. For example, in the context of other modes
of travel and across the study datasets, women spoke
more in a subjective way about how the situation made
them feel, particularly in the context of safety; on the
bus, driving with friends and walking, whereas the men’s
data echoed the more objective framing evident in the
cycling accounts:.
‘Is awful. And I actually feel safer with a lot of my friends
than I do my mum’. (YDGF4; Young Drivers, Focus group,
Female, no.4 – talking about travelling in the car).
‘No, I wouldn’t like to walk about here. I just don’t feel
safe enough’. (MGIF1).
‘Yeah, I would go on the bus but I wouldn’t go upstairs
on a bus at night because I’ve had a few situations where
there’s quite like dangerous people upstairs like … ’
(OBIM15).
‘ … and Allison Street, in particular, when you drive
along at night, it’s not a safe place’. (MGIM7).
Discourses about travel also differed by gender within
the text excerpts connected to Look. Women’s highly
connected accounts of Cyclists with Look were strongly
expressed in the data. They referred to cyclist’s identity
as they spoke about how cyclists look or the clothes they
wear. Women referred to identity in the context of both
negative and positive physical images,
‘I think it’s possibly portrayed as a bit nerdy and people
wearing, that’s my immediate, it’s people wearing nerdy
outfits’ (CCFI23).
‘ … it is quite hard unless you’re quite fit to cycle up
that hard hill … your heart rate would be high and you’d
be getting quite hot, wouldn’t you and girls want to look
pretty when they get to work, you know … it would be not
the best thing to do before you get to work really … ’
(COCIF30).
‘And then I started seeing girls on their bikes in high
heels and I think that’s a really lovely image...’ (CCIF17).
And for some women, cyclist’s identity was portrayed
as one’s ability as a cyclist or definitions of the type of
person a cyclist is, as exemplified in these accounts.
‘ … people I know who cycle, yeah, I just kind of think
they’re very healthy people … ’ (CCIF5).
‘ … people are trying to do it because they’re eco warriors or they’re only really fit and healthy’ (CCIF26).
Evident across the pooled datasets, women referred to
self-concepts such as how they look themselves or how they
feel that they are perceived as a cyclist or as a user of shared
travel environments such as the bus, or in the park:
‘ … I’ve got front light, back light, a reflective jacket
and I’ve even got a little flashing light on my helmet and
… I heard someone saying, oh look, it’s a disco when I
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was cycling home, because everything was flashing. So
I’m very, I’m definitely safety conscious ahead of any
fashion consciousness, because I think I do look ridiculous
when I’ve got all my winter gear on’(CCIF13).
‘Whenever I’m on the bus and there’s someone with a
buggy, I’ll help them on, and stuff, and I think that, that
they have respect for you because they know, if you show it,
then they know that you’re, you’re a respectful person,
’(OBGF21),
‘ … I think also with the kids, round my area there’s a
lot of kids who take over the park, and I don’t want to be
the adult trying to learn how to ride a bike, you know
what I mean? It’s all these factors, no I’ll go on a bus instead … ’(CCIF4).
The talk about self-concepts and identity were rich in
the excerpts of Look for women, and were much less evident in the men’s accounts of Look which, as the maps
suggest, related more to ‘looking’ at the environment, the
look of the place and area than relating to people.

Discussion
Gendered patterns - practices and discourses

The aim of this secondary data analysis was to identify
gendered patterns in the context of travel practices. The
text analytics outputs indicated that, on the surface, men
and women’s transcripts seemed to contain largely similar topics of travel. This included home and work, despite only one of the primary studies investigating
commuting, but also places such as school, and diverse
travel modes, even though some studies focused on particular modes such as bus travel or cycling. However,
our interpretative findings indicate gender differentiated
experiences and travel narratives. These new understandings were not described in the original analyses of
these datasets.
First, we found a gendered difference in how practices
associated with commuting were ‘bundled together’ [19].
For women across our pooled studies, travel practice cooccurred with other practices that require travel such as
combining commuting with the school run or getting
grocery shopping done at specific times of the day. Social theories of practice highlight the importance of understanding in which way practices are rarely enacted in
isolation but are enacted as part of other practices and
with or for other people [17, 18]. The pooled women’s
accounts provided plentiful empirical examples across
settings and modes of multifunctional trips that allow
them to navigate a complex world with synchronisation
and coordination, but ultimately limit their choice of
travel mode [13]. In contrast, these accounts were rare
within the men’s data, who spoke more about commuting in a linear way (e.g. getting from work to home).
This aligns with existing evidence that such gendered
differences do occur and women are more likely to ‘trip-
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chain’ [11, 32], as a consequence of women in couples
taking on the responsibility of the household [9, 11], particularly childcare [32, 33] and other unpaid work [34],
or as a result of inequalities in the impact of life events
on women [15]. Furthermore, women are more likely
than men to travel with children or elderly relatives and
carry shopping or a buggy [32], potentially necessitating
more complex travel arrangements.
Second, in this pooled dataset, we identified a gendered difference in the way men and women talked
about travel practice across contexts, particularly with
reference to safety. Interestingly, despite many accounts
found when exploring this further in the excerpts related
to Feel, ‘safety’ was not identified as its own ‘concept’ or
‘theme’ in the automated text analytics. However, we
found that women, more than men, spoke about themselves as practitioners; how they are identified, or identify themselves as an actor in travel; how they relate to
socio-cultural norms of other actors of travel; and how
the practice made them feel (for example as the ‘cyclist’,
or the bus user). This talk about how women felt was
particularly evident in accounts of danger, where their
talk was internally framed, in terms of feelings of danger
(things made them feel safe or unsafe), whereas men’s
talk was externally framed, in terms of danger as a fact
about the external world (things are dangerous).
Developing safe environments (for example, by segregating walkers and cyclists from traffic or reducing perceptions of crime) is indicated as an important
consideration when developing environments to promote active travel [35]. However, our finding of a disproportionate concern between men and women over
feelings of safety in the context of travel and mobility
align with evidence that women report being more fearful than men in travel situations (twice as many women
than men reported that they do not feel safe using public
transport in London [36]). There are a number of reasons why these concerns over safety may be greater for
women [32, 37, 38], but ultimately, these fears do impact
on women’s travel decisions [37].
Implication for practice and research

Two particular implications might arise from this analysis. Understanding that travel practices might be combined in varied ways rather than within linear journeys
has been increasingly acknowledged in the context of
transport policy in the UK (data that is not separated by
gender) [4], but is still a relatively new way of addressing
travel planning or infra-structural planning needs. Moreover, our study found that men and women combine
travel practices in different ways – or even that some
travel practices might in fact be linear whereas others
co-occur as multifunctional trips (in our case, by gender). These important differences raise questions as to
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whether there are other situations, aside from travel,
whereby practices sit together in different ways according to gender.
Differential narratives about concerns that shape travel,
in our case safety and identity, also suggest that more
nuanced approaches to encouraging active travel might be
needed. For example, more nuanced framing as internal
or person-centred versus external or environment-centred
might address safety concerns in more meaningful ways
for different population groups. While in our settings, or
rather analysis, a dominant differential narrative appeared
to be between men and women, this might also translate
into differential concerns between ages or ethnic groups,
or concerns about other important issues or mechanisms
for active travel, such as accessibility or convenience [35].
Existing research into the effectiveness of message framing
on health behaviours focuses largely on negative versus
positive, or ‘loss’ versus ‘gain’ language, and suggests that
further evidence is required to understand how we can get
a consistent ‘framing effect’ to encourage healthy behaviour [39, 40]. To better understand the significance of
these gendered discourses, it is important to evaluate campaigns and interventions that use gendered framing, and
these investigations could provide important insights into
how we can effectively communicate across genders to
promote public health. Thinking about research and public engagement, these differences in how issues are articulated, could be considered when consulting the public
about what they need. One implication is that survey
questions asking about people’s ‘feelings’ of safety (rather
than whether transport modes are safe) might underestimate men’s concerns.
From a methodological standpoint, these insights have
come from our response to calls to enhance the secondary
use of qualitative data. We believe that this method has enhanced our understanding of gendered patterns in the context of travel. By broadening the evidence base, through
combining datasets and reanalysing them together, we have
become more aware of the challenges around quantifying
qualitative data, but have ultimately gained insight into an
important facet of gendered travel practice and discourses
that were not identified in the original analyses.
Strengths and limitations

As with any form of secondary data analysis, the reliability of the outputs is determined by the quality of the primary datasets. One way that we ensured this in our
synthesis was by including datasets that we were familiar
with, and could confirm the rigour of the original enquiry. Further, in an effort to conduct some form of sensitivity analysis, we coded the original excerpts to better
understand the contexts from which they were derived.
Given that these were transcripts of substantial length,
they contained some level of context; this kind of
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reliability check might be more challenging with less rich
data (such as social media posts). One particular limitation of the original datasets was that information about
gender was limited to self-identification on a binary category of male/female. We could not include other identifications, or evidence about the gendered nature of
interaction between interviewer/interviewees.
We also acknowledge that within the process of synthesising qualitative data, a fine balance exists between
the strength and novelty of cross-context comparison
and the limitation of losing contextual insights and richness of individual qualitative accounts. This process has
highlighted key analytical similarities between machine
learning and traditional qualitative techniques, in that
both involve a systematic process of developing codes
(or ‘concepts’ in Leximancer) and grouping them into
higher order themes. However, some major differences
in the direction of the analytical journey impart different
limitations between the two approaches. We acknowledge that conventional techniques tend to work from
the text up and provide contextual relevance from the
beginning of the analysis and the option to discount frequently occurring linguistic terms that have little conceptual meaning. In contrast, semi-automated text
analytics provides the higher order themes first. To
make meaning of these themes, the researcher must return to the texts excerpts to understand what is meant
by these ultimately linguistic labels. While these excerpts
are conveniently identified as relevant by the software,
they are, nonetheless, numerous. This requires substantial input from the researcher and may not be a speedy
solution to qualitative data synthesis. Yet machine learning provides the benefit of showing all connections that
exist in the data, many of which the researcher may not
have the time (or the interest) to explore manually, and
reduces the risk of missing important insights that may
be initially less appealing to the researcher, and can
make the synthesis of large qualitative datasets feasible.

Conclusion
Current approaches to encouraging active living on a
population level move away from individual behaviour
interventions and experimental research designs, toward
real-world natural experiments that can generate transferrable evidence. Such experiments increasingly include
in-depth qualitative explorations of underlying mechanisms that bring about change [35, 41]. We acknowledge
the abundance of transferrable evidence that lies
dormant in these qualitative real-world accounts of active travel, along with evidence regarding other healthrelated behaviours, and questions have been raised as to
how we make better use of these context specific findings to inform transferrable insights [42].
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This study on social practices of travel contributes to
existing evidence about travel as a gendered practice and
found differential experiences and narratives of travel.
Using data from context-specific qualitative studies, with
the additional insight of comparing across contexts, we
found similarities and some marked differences in the
way that women’s travel practices bundle together as
multi-functional journeys and men’s are joined in a
more linear way. Furthermore, women’s and men’s talk
of danger and safety highlight gender differential accounts of travel experience. These findings have important implications for those developing interventions to
promote healthier travel practices. They suggest a need
to consider how gender (and other social positions)
might shape both practice articulations and discursive
accounts of those practices.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12966-019-0904-4.
Additional file 1: Table A. Six steps of Leximancer analysis.
Additional file 2: Table B. Top 25 most frequent and relevant
concepts.
Acknowledgements
We would like to thank all funders, primary investigators and primary
qualitative researchers of the following included pooled datasets.
Commuting and Health in Cambridge: National Institute for Health Research
(NIHR) Public Health Research programme [project number 09/3001/06]; a
special thank you to PI David Ogilvie who also contributed to the design of
this project and was also the PI on the Traffic and Health in Glasgow study
(see below) and to primary qualitative researchers Joanna May Kesten and
Caroline Croxson (nee Jones). Traffic and Health in Glasgow study; NIHR PHR
[11/3005/07]; primary qualitative researcher Amy Nimegeer. Graduated
Drivers Licence study: NIHR PHR [14/232/01]; co-PIs Nicola Christie and Lindsay Prior; primary qualitative researchers Rebecca Steinbach, Patricia Mullan
and Emma Garnett. On the Buses: NIHR PHR [09/3001/13]; primary researchers Alasdair Jones, Anna Goodman, Helen Roberts and Rebecca Steinbach. Cycling in London: NHS Camden and Transport for London; primary
qualitative researchers Rebecca Steinbach and Jessica Datta. A special thank
you to James Thomas who provided valuable advice and support in using
text analytics software.
Authors’ contributions
CG, JG and MK conceived of the study. EH analysed and interpreted the data
and drafted the manuscript. CG, JG, RG and MK contributed to data analysis
and interpretation and to writing the manuscript. All authors read and
approved the final manuscript.
Funding
This project is funded by the Academy of Medical Sciences and the
Wellcome Trust (Springboard - Health of the Public 2040 [HOP001\1051]).
Ruth Garside is partly funded by the National Institute for Health Research
(NIHR) Collaboration for Leadership in Applied Health Research and Care
(CLAHRC) for the South West Peninsula at Royal Devon and Exeter NHS
Foundation Trust. This report is independent research and the views
expressed in this publication are those of the authors and not necessarily
those of the NHS, the National Institute for Health Research or the
Department of Health.
Availability of data and materials
The original transcripts from the primary research studies included in this
secondary analysis were only accessible to the authors for the length and

Haynes et al. International Journal of Behavioral Nutrition and Physical Activity

use of this project, and are therefore not available to third parties; the
corresponding author can be of assistance to liaise with the original
institutions which hold the data.
Ethics approval and consent to participate
Ethical approval was granted by the original bodies where re-use had not
been pre-approved and was overseen by the University of Exeter Medical
School Ethics Committee.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
European Centre for Environment & Human Health, University of Exeter
Medical School, Truro, UK. 2School of Population Health & Environmental
Sciences, London, UK. 3Cambridge Institute of Public Health, University of
Cambridge, Cambridge, UK.
Received: 29 August 2019 Accepted: 16 December 2019

References
1. Das P, Horton R. Physical activity-time to take it seriously and regularly.
Lancet (London, England). 2016;388(10051):1254–5.
2. Cohn S, Clinch M, Bunn C, Stronge P. Entangled complexity: why complex
interventions are just not complicated enough. J Health Serv Res Policy.
2013;18(1):40–3.
3. World Health Organisation. Global action plan on physical activity 2018–
2030: more active people for a healthier world. https://www.who.int/ncds/
prevention/physical-activity/global-action-plan-2018-2030/en/ WHO; 2018.
4. Transport Df. Cycling and Walking Investment Strategy. https://www.gov.uk/
government/publications/cycling-and-walking-investment-strategy; 2017.
5. England PH. Working together to promote active travel: A briefing for local
authorities. https://www.gov.uk/government/publications/active-travel-abriefing-for-local-authorities; 2016.
6. Health Do. Australia's Physical Activity and Sedentary Behaviour Guidelines:
Tips and Ideas for Adults (18–64 years). . https://www1.health.gov.au/internet/
main/publishing.nsf/Content/ti-18-64years: Australian Government:
Department of Health. 2014.
7. Communication MoTa. National Strategy for Walking and Cycling 2020.
Finland. https://www.lvm.fi/documents/20181/814192/Ohjelmia+ja+
strategioita+4-2011_K+ja+py+strategia+2020/1598cf68-2d3d-478e-8221-41
85215c3f27?version=1.0; 2011.
8. Nettleton S, Green J. Thinking about changing mobility practices: how a
social practice approach can help. Sociol Health Illn. 2014;36(2):239–51.
9. Turner T, Niemeier D. Travel to work and household responsibility: new
evidence. Transportation. 1997;24(4):397–419.
10. Sermons MW, Koppelman FS. Representing the differences between female
and male commute behavior in residential location choice models. J Transp
Geogr. 2001;9(2):101–10.
11. Craig L, van Tienoven TP. Gender, mobility and parental shares of daily
travel with and for children: a cross-national time use comparison. J Transp
Geogr. 2019;76:93–102.
12. Taylor BD, Ralph K, Smart M. What explains the gender gap in schlepping?
Testing various explanations for gender differences in household-serving
travel*. Soc Sci Q. 2015;96(5):1493–510.
13. Aldred R, Elliott B, Woodcock J, Goodman A. Cycling provision separated
from motor traffic: a systematic review exploring whether stated
preferences vary by gender and age. Transp Rev. 2017;37(1):29–55.
14. Pollard TM, Wagnild JM. Gender differences in walking (for leisure, transport and
in total) across adult life: a systematic review. BMC Public Health. 2017;17(1):341.
15. Scheiner J. Gendered key events in the life course: effects on changes in
travel mode choice over time. J Transp Geogr. 2014;37:47–60.
16. Oakil ATM. Securing or sacrificing access to a car: gender difference in the
effects of life events. Travel Behav Soc. 2016;3:1–7.
17. P B. The logic of practice. Stanford: Stanford University Press; 1980.
18. Blue S, Shove E, Carmona C, Kelly MP. Theories of practice and public health:
understanding (un) healthy practices. Crit Public Health. 2016;26(1):36–50.

(2019) 16:135

Page 10 of 10

19. Shove EPM, Watson M. The dynamics of social practice: Everday life and
how it changes. London: Sage. 2012.
20. Cockerham WC. Health lifestyle theory and the convergence of agency and
structure. J Health Soc Behav. 2005;46(1):51–67.
21. Guell C, Panter J, Jones NR, Ogilvie D. Towards a differentiated
understanding of active travel behaviour: using social theory to explore
everyday commuting. Soc Sci Med. 2012;75(1):233–9.
22. Doyle LH. Synthesis through meta-ethnography: paradoxes, enhancements,
and possibilities. Qual Res. 2003;3(3):321–44.
23. Greenhalgh T. https://blogs.plos.org/speakingofmedicine/2012/06/25/lessresearch-is-needed/: PLOS. 2012. [cited 2019].
24. Jones CHD, Ogilvie D. Motivations for active commuting: a qualitative
investigation of the period of home or work relocation. Int J Behav Nutr
Phys Act. 2012;9(1):109.
25. Kesten JM, Guell C, Cohn S, Ogilvie D. From the concrete to the intangible:
understanding the diverse experiences and impacts of new transport
infrastructure. Int J Behav Nutr Phys Act. 2015;12:72.
26. Steinbach R, Green J, Datta J, Edwards P. Cycling and the city: a case study
of how gendered, ethnic and class identities can shape healthy transport
choices. Soc Sci Med (1982). 2011;72(7):1123–30.
27. Green JSR, Jones A, Edwards P, Kelly C, Nellthorp J, Goodman A, Roberts H,
Petticrew M, Wilkinson P. On the buses: a mixed-method evaluation of the
impact of free bus travel for young people on the public health. Public
Health Res. 2014;2(1):1–206.
28. Nimegeer A, Thomson H, Foley L, Hilton S, Crawford F, Ogilvie D.
Experiences of connectivity and severance in the wake of a new motorway:
implications for health and well-being. Soc Sci Med. 2018;197:78–86.
29. Green J, Steinbach R, Garnett E, Christie N, Prior L. Automobility
reconfigured? Ironic seductions and mundane freedoms in 16–21 year olds’
accounts of car driving and ownership. Mobilities. 2018;13(1):14–28.
30. Haynes E, Garside R, Green J, Kelly MP, Thomas J, Guell C. Semiautomated text
analytics for qualitative data synthesis. Research Synthesis Methods. 2019;10(3):
452–64.
31. Ho Yu C, Jannasch-Pennell A, DiGangi S. Compatibility between text mining
and qualitative research in the perspectives of grounded theory, content
analysis and reliability. Qual Rep. 2011;16(3):730–44.
32. London Tf. Travel in London: Understanding our diverse communities. .
http://content.tfl.gov.uk/travel-in-london-understanding-our-diversecommunities.pdf; 2015.
33. Sánchez de Madariaga I. Mobility of care: Introducing New Concepts in Urban
Transport. In: Roberts M, Sánchez de Madariaga I. editors. Fair shared cities: The
impact of gender planning in Europe. First edition ed. Farnham; 2013.
34. Institute MG. The power of parity: how advancing women’s equality can
add $12 trillion to global growth. Executive Summary. https://www.
mckinsey.com/~/media/McKinsey/Featured%20Insights/Employment%2
0and%20Growth/How%20advancing%20womens%20equality%20can%2
0add%2012%20trillion%20to%20global%20growth/MGI%20Power%20of%2
0parity_Executive%20summary_September%202015.ashx; 2015.
35. Panter J, Guell C, Humphreys D, Ogilvie D. Title: Can changing the physical
environment promote walking and cycling? A systematic review of what
works and how. Health Place. 2019;58:102161.
36. YouGov. Sexual harassment in the capital. https://yougov.co.uk/topics/
politics/articles-reports/2012/05/25/sexual-harassment-capital; 2012.
37. Gardner N, Cui J, Coiacetto E. Harassment on public transport and its
impacts on women’s travel behaviour. Australian Planner. 2017;54(1):8–15.
38. (ITF) ITF. Women’s Safety and Security: A Public Transport Priority. Paris; 2018.
39. Latimer AE, Brawley LR, Bassett RL. A systematic review of three approaches
for constructing physical activity messages: what messages work and what
improvements are needed? Int J Behav Nutr Phys Act. 2010;7:36.
40. Akl EA, Oxman AD, Herrin J, Vist GE, Terrenato I, Sperati F, et al. Framing of health
information messages. Cochrane Database Syst Rev. 2011;7(12):CD006777.
41. Green J, Roberts H, Petticrew M, Steinbach R, Goodman A, Jones A, et al.
Integrating quasi-experimental and inductive designs in evaluation: a case study
of the impact of free bus travel on public health. Evaluation. 2015;21(4):391–406.
42. Shah DV, Cappella JN, Neuman WR. Big data, digital media, and
computational social science: possibilities and perils. The ANNALS of the
American Academy of Political and Social Science. 2015;659(1):6–13.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

