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ARTICLE INFO ABSTRACT
Keywords: Introduction: While promoting public transport is undoubtedly essential to meet current sustain-
Public transport ability goals, numerous challenges persist among daily travelers, either remaining active or

Female travelers receiving limited attention. A prime example is the exposure to sexual harassment, fear, and

gg:;u}:zissmem forced travel behavioral adaptations primarily affecting women, especially daily commuters
Fear constantly exposed to these issues. Moreover, the extent to which it affects their life satisfaction

remains somewhat unaddressed in the literature.

Aim: The core aim of this study was to assess the influence of sexual harassment experiences, fear
of crime, and unwanted travel behavior adaptations on the life satisfaction of female commuters
using public transport.

Methods: This cross-sectional study used the data provided by 720 public transport commuting
women in Spanish cities, aged M = 29 years, spending about M = 74 min a day commuting.
Participants responded to an electronic questionnaire addressing everyday traveling issues.
Results: The relationships among experiences of sexual harassment, fear of crime, and responsive
patterns of travel behavioral change were consistently positive and significant. Moreover,
behavioral adaptations were more prevalent (although not exclusively) among women ‘in touch’
with sexual harassment on the move. Furthermore, structural analyses suggest that life satisfac-
tion rates are impaired to a great extent by harassment experiences and fear of non-sexual crime
but through the full statistical mediation of the often inconvenient, undesired travel adaptations
made by commuting women.

Conclusion: These outcomes support the idea that the overall life satisfaction of female daily
public transport travelers may be significantly affected by negative commuting experiences and
inconvenient responsive behavioral demands. At a practical level, the current study provides
valuable insights into the still challenging dynamics involving sexual harassment, fear, and
commuting constraints in women. On this basis, conducting contextually aware crime and fear-
facing actions might help to improve their travel experiences, overall quality of life, and access
to opportunities.
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1. Introduction

Promoting public transport in European cities is now recognized as the safest, most efficient, and environmentally friendly means to
achieve sustainable mass mobility in the medium and long term (Christidis et al., 2022; Okraszewska et al., 2022). Indeed, it con-
stitutes a practical cornerstone supporting the objective of “making cities and human settlements inclusive, safe, resilient, and sus-
tainable’ (Goal Eleven) in the United Nations’ 2030 Sustainable Development Goals agenda (Mahadevia et al., 2023; Racioppi et al.,
2020).

However, even though the “what’ seems clear enough, there are both typical and emerging user-related constraints that remain
unaddressed, along with their associated non-negligible negative outcomes. In other words, it appears that some problems cannot be
solely alleviated by making transport systems more sustainable (referred to as “sustainabilizing™), but rather involve broader societal
issues that are still challenging to consolidate. Indeed, several authors claim that ensuring the sustainability of transport systems
implies tackling broader issues such as gender equity (Pani et al., 2023), economic, social, and environmental aspects (Racioppi et al.,
2020); safe urban environments (which include ensuring safety from both the crash- and crime-prevention approaches; Garcia et al.,
2022); user-friendly infrastructures (Cendales et al., 2023; Nguyen-Phuoc et al., 2021); and fostering more supportive and cohesive
communities (Christidis et al., 2022; Liu et al., 2023; Summers et al., 2020).

Interestingly, given that both concepts imply the need for advances in similar areas, a growing interest in sustainability may help
respond to other traditionally neglected or underacknowledged challenges, such as the high prevalence of sexual victimization and
fear in transport environments, which continues to impact women on a daily basis around the world (Ceccato and Loukaitou-Sideris,
2022; Vanderschuren et al., 2023).

1.1. Fear of crime and fear of sexual crime: similar but different

The concept of Fear of Crime (FoC) is a multidimensional construct covering both emotional and cognitive dimensions, reflecting
perceptions and concerns about the estimation of being criminally victimized. In addition, it has been claimed to influence individuals’
behavioral outcomes, especially in negative and inconvenient ways such as travel avoidance, hypervigilance, and substantial invol-
untary travel modifications (Ceccato et al., 2021; Ison et al., 2023; Riordan, 1999). Although fear of crime has several determinants
and correlates, some appear to be pervasive throughout the literature, particularly in relation to crime, risk, and vulnerability-based
factors. Regrettably, its consequences include gaps in various spheres, particularly concerning social, gender, and access to opportunity
equity (Spicer and Song, 2017; Uteng and Turner, 2019).

Based on empirical evidence, past studies indicate that the prevalence of fear of crime in public transport settings, such as vehicles,
stations, and other facilities, is both widespread and often goes unreported. This phenomenon is potentially observed during various
times, including service and off-service hours, as highlighted in studies by Alonso et al. (2020) and Useche et al. (2024). Additionally,
there are concerns raised by other research about the potential impact of increasing fear of crime rates on the effectiveness, adoption,
and satisfaction with public transport services, as indicated in recent studies such as Cozens et al. (2004), Quinones (2020), and
Weinstein Agrawal et al. (2020).

At the social level, it has been systematically noted over the last decade that these rates may affect the coverage, social inclusivity,
and access to opportunities for vulnerable populations (Macassa et al., 2023; Milani and Carbajal, 2023). Indeed, a significant
contributor to this equity-endangering scenario is the undeniable reality that travel behavior patterns are frequently constrained by
various factors, including transport accessibility, safety, and security barriers (Marteache et al., 2015; Soto et al., 2022), which tend to
expose vulnerable populations to even greater risks, and in most cases remain pending to be holistically considered at transport
planning and policymaking scenarios (Ceccato et al., 2021, 2023).

1.2. The ‘genderization’ of fear of crime in transport

Although both crime and fear of crime dynamics may potentially affect every possible segment of the population, not all of them are
put at an equal risk level. While it is widely known that income and neighborhood-based disparities are closely linked to both actual
crime rates and fear of crime, there are determinants that significantly explain key differences in terms of perception, impact, and
dynamics of crime in transport environments across all income and welfare levels (Boldis et al., 2018; Hernandez and Rossel, 2022;
Macassa et al., 2023). All in sum, the existing literature supports the idea that the most important of these determinants is gender,
especially if referring to fear of (specifically) sexual crime.

Most available literature, both traditional and contemporary sources, propose the classification of ‘Fear of Sexual Crime’ as a
distinct category within the broader concept of Fear of Crime, which can be elicited by other commonly perceived risks in public
transport scenarios. This distinction is supported by both ‘classic’ works on fear of crime like Ferraro (1995) and recent studies such as
Uzzaman et al. (2021). From a functional approach, this categorization is justified by the evident differences in dynamics and outcomes
commonly observed among male, female, and non-binary travelers concerning personal safety and experiences of sexual aggression in
both miscellaneous public spaces and transport facilities and vehicles, as discussed in studies by Devis-Devis et al. (2022), Flores et al.
(2022), Herek et al. (2002), and Ison et al. (2023).

Moreover, both empirical studies and comprehensive literature reviews indicate that, in part due to an increasing societal tolerance
and a sense of ‘normalization,” sexual crimes, especially harassment against women, continue to escalate (Ceccato et al., 2022;
Ostergren et al., 2022). This trend might further intensify in the wake of the anticipated increase in public transport trips resulting from
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the ongoing efforts to make cities more sustainable in the coming years, as argued in previous empirical experiences such as Ray-
ment-McHugh (2023), Spicer and Song (2017), and Useche et al. (2024). Additionally, a significant and noteworthy factor is the rising
number and proportion of female workers in previously male-dominated economies, as emphasized in research by Casado-Diaz et al.
(2023), the Economic Commission for Latin America and the Caribbean (Women’s Autonomy in Changing Economic Scenarios), and
Spiliopoulou and Witcomb (2023).

1.3. Public transport, crime, and women'’s welfare in Spain: key figures

In the case of Spanish cities, it is estimated that about 60% of sexual harassment victims are women, even though statistical
underreporting and social tolerance remain key challenges to overcome in the next few years (European Investment Bank, 2023;
Pineda et al., 2023). It is worth mentioning that, although this study does not cover their case, this phenomenon is widely prevalent
among female transport workers (e.g., vehicle drivers, train conductors, and facility operators) in countries like Spain and the United
Kingdom, among which one-half reports having been sexually harassed during their last year of active service (Pillinger, 2017;
Veselinovic, 2023).

Furthermore, while experiences of sexual violence and harassment on public transport are more frequently targeted at female
travelers, eliciting more fear and alertness among them, their prevalence is widespread, being ominously common in both low- and
high-income countries (Rayment-McHugh, 2023; Sardinha et al., 2022). Nonetheless, there is considerably more evidence on the
effectiveness of measures, policymaking, and social awareness among the latter, making high-income regions more prone to develop
and implement actions to prevent it (Ceccato et al., 2013; Cozens et al., 2004; Lorenc et al., 2013). However, to date, no system has
been demonstrated to be ‘safe enough’ for all users, perpetuating unresolved challenges and gaps such as the still concerning
harassment-victimization rates of female travelers.

Among their documented consequences, sexual harassment experiences in and outside the sphere of transport encompass a series of
negative mental health outcomes. These include heightened levels of anxiety and depressive symptoms, as evidenced in the study by
Ostergren et al. (2022). Moreover, such experiences have been linked to diminished perceptions of safety, as discussed by Ceccato and
Loukaitou-Sideris (2022), increased trends in substance abuse, as indicated by Reed et al. (2019), and a state of hypervigilance, as
explored by Ferrer-Perez et al. (2021) and Ison et al. (2023). However, there is a limited amount of documentation concerning the
medium- and long-term effects of harassment in public transport on the life satisfaction outcomes of female commuters.

1.4. Study aim and hypotheses

The core aim of this study was to assess the impact of sexual harassment experiences, fear of crime, and unsought travel behavior
adaptations on life satisfaction among female commuters traveling by public transport. Moreover, considering the previous insights
added by empirical literature, this study was performed in consideration of two hypotheses.

Hypothesis 1. There are significant associations among sexual harassment experiences, fear of crime, behavioral adaptations, and
the self-rated life satisfaction indexes of public transport commuters. However, these could impact differently travel behavior of
women with sexual harassment experiences more than those without.

Table 1
Sociodemographic information and features associated with the commuting journeys of the study participants.
Feature Variable value Frequency/number  Valid percentage
(n) (%)

Age interval Up to 25 years old 427 59.3%
26-50 years old 225 31.3%
Over 50 years old 68 9.4%

Educational attainment Primary Education or Lower 25 3.5%
Secondary or High School 169 23.5%
Technical Education 67 9.3%
University Education 389 54.0%
Postgraduate Studies 70 9.7%

Current commuting motive Student commuter 430 44.9%
Self-employed commuter 23 3.2%
Employed commuter 207 37.3%
Other commuting purpose (e.g., caregiving, 60 8.3%
volunteering)

Current commuting motive Urban bus commuter 392 54.4%
Railed commuter (i.e., metro or tram) 296 41.1%
Other (intermodal traveler) 32 4.4%

Average time spent commuting each day (including the journey to <lh 231 32.1%

and from the destination) 1-1.9h 234 32.5%

2-29h 100 13.9%
3-39h 17 2.3%
>4h 19 2.6%
Does not respond/remember 119 16.5%
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Hypothesis 2. Both sexual harassment experiences and fear of crime in public transport lead to unsought behavioral changes
affecting female commuters’ life satisfaction. In addition, the magnitude of their statistical contributions may vary, and women forced
to conduct more behavioral modifications as a response to fear of crime will report lower life satisfaction rates.

In regard to the unique academic contribution of this study, it is worth mentioning that, to the best of our knowledge, this research
assesses for the first time the relationships between victimization events in public transport environments and life satisfaction out-
comes among female commuters.

2. Methods
2.1. Participants

In this cross-sectional study, information was collected from a national sample consisting of n = 720 female daily urban commuters
across the 17 Autonomous Communities of Spain. The average age of the participants was p = 28.94 years, with a standard deviation of
6 = 12.29 years. The mean daily commuting time was p = 73.82 min, with a standard deviation of 6 = 49.45 min. Further demographic
information about the female commuters participating in the study and their main travel modes is provided in Table 1.

As for the representativeness of the study sample (which was pseudo-probabilistic), it is worth mentioning that while it does not
fully reflect all demographic features of the female population of Spain, there are some key similarities. Although there is no specific
demographic database for commuters, available national census data, last updated in 2022 (INE, 2024), shows that approximately
32% of adult females in Spain have completed secondary studies, and 44.7% have completed university studies as their highest
educational attainment, compared to 23.5% and 54% of our participants, respectively.

In terms of age, it is worth acknowledging that although the study sample covers a wide range of age groups with sufficient cases
per segment, the mean age of the female population in Spain is approximately 44 years, considerably higher than ours, even though the
mean age of commuters could be assumed to be lower than the raw population figure. Nevertheless, this age difference should be
considered when interpreting and making inferences based on the data provided by the study sample.

2.2. Procedure

For this study, data were collected through the application of an electronic survey, which was completed by a nationwide sample of
female urban commuters in Spain. The inclusion criteria specified that participants must regularly engage in urban commuting
roundtrips multiple times a week using mass public transport.

The recruitment of participants followed a convenience (pseudo-probabilistic) sampling approach, facilitated through a pre-
existing mailing list shared among various research groups and academic centers in Spain. This list encompasses individuals who
have consented to share their data for research purposes among a network of approximately 20 collaborating institutions spanning
universities, research centers/groups, and research-related stakeholders across various regions of the country. As one key advantage, it
offers detailed demographic classifications and extends invitations for collaboration in further research experiences. In practical terms
and besides the aforementioned, the choice of an electronic survey was motivated by these procedural considerations, including the
challenges and reservations associated with conducting face-to-face interviews in a public transport setting.

Throughout the recruitment process, conducted over a period of 5 months, potential participants received a link containing a
detailed description of the survey, the study objectives, and ethical information. Indeed, an informed consent form, highlighting
current data treatment and protection policies, accompanied this information. In case of agreeing to partake, and before proceeding to
start the questionnaire, all participants expressed their agreement to the consent form. They were also explicitly informed that the
collected data would be solely used for research and scientific tasks.

The study achieved a response rate of 39.8%, with 720 urban female travelers successfully completing and submitting the elec-
tronic form out of the total electronic invitations extended to potential female participants in the research databases.

2.3. Description of the research questionnaire

The data collection instrument employed in this study, an electronic research questionnaire, comprised four primary sections
outlined as follows:

The initial section, which was rather generic, focused on demographic and travel-related information of female commuters. It
sought details on fundamental social and individual aspects, encompassing gender (research filter), age (whole number), city of
commuting (chain variable), educational background (ordinal factor), current occupation (chain variable), and key commuting details
such as reasons for daily commuting (categorical; education, work, others) transport mode(s), frequency, trip distance, and daily
commuting trip length (measured in the form of average minutes spent in each commuting trip).

Secondly, it was raised a series of questions aimed at evaluating whether they have been exposed to sexual harassment events across
various scenarios within the public transport environment. These scenarios encompassed transport stops, stations, the walk to/from a
station, and onboard a vehicle. The study partakers were questioned about the frequency of both witnessing (4 items) and experiencing
(4 items) sexual harassment in these settings over the past year.

Fear of crime was quantified probabilistically through a comprehensive integrated choice list featuring various crime-related
scenarios commonly present within the public transport environment. Their perceived proneness of experiencing such situations
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was measured utilizing a 5-point stated choice-based scale [0 = not likely at all; 4 = very likely]. As for the question type used, re-
spondents were presented with a generic statement (“In the last 12 months, to what extent have you felt likely to suffer/experience the next
situations while commuting by public transport?*). There were presented 12 x 2 hypothetical choice situations (12 scenarios during both
the day and night), with half related to general offenses (e.g., robbery, aggression) and half to sexual offenses (e.g., undesired exhi-
bitions, verbal harassment/catcalling, physical harassment/touches). To prevent item endogeneity, fear of crime items encompassed
all general questions from the scale, excluding those specifically associated with sexual offenses (i.e., fear of sexual crime).

Travel behavioral adaptations comprised a set of five theory-based commuting behavioral modifications chosen on the basis of
previous papers commonly observing them in response to experiences or perceptions of crime (see Ceccato and Loukaitou-Sideris,
2022; Orozco-Fontalvo et al., 2019; Soto et al., 2022). The measurement method was dichotomic (“In the last 12 months, have you
made any of the following behavioral changes in response to fear of crime or as a result of experiencing a crime? Yes/No”). These adaptations
were aligned with mass public transport settings and included: intentionally changing transport mode(s); avoiding solo travel; steering
clear of crowded vehicles; avoiding empty public transport vehicles; and altering travel schedules or time-related routines. To ensure
temporal consistency across all measured items, the standard timeframe referred to by all perceptual, victimization-related, and
behavioral questionnaire items was the last year — 12 months.

Lastly, life satisfaction was assessed using Diener’s Satisfaction with Life Scale (Diener et al., 1985), consisting of 5 subjective
quality-of-life-related statements. This scale is among the most widely utilized psychological inventories for measuring life satisfaction,
with numerous previous applications within the general population.

2.4. Ethical approvals

To conduct this study, approval and evaluation were sought from two bodies. Initially, the research protocol underwent scrutiny
and received approval from a Research Ethics Committee (INTRAS-UV). The ethical application aimed to assess the protocol’s
adherence to the essential ethical principles outlined in the Declaration of Helsinki, a crucial requirement for research involving
human subjects (Institutional Review Board approval number HE0002140923). Additionally, the Research Committee on Equity,
Inclusion, and Gender issues at the INTRAS-UV evaluated and endorsed the gender, diversity, and inclusiveness aspects of the research
(Institutional Review Board grant EIG0001031023).

2.5. Data analysis

After conducting the data curation (i.e., labeling, coding, and reviewing the information provided by respondents), some basic
statistical procedures were carried out. Namely, the scale results were calculated based on the scoring criteria of each instrument.
Specifically, the items of the Satisfaction with Life Scale were averaged to create an unifactorial life satisfaction score. Fear of crime
question responses, as well as fear of sexual crime items, were respectively averaged to calculate two continuous variables (i.e., fear of
non-sexual crime, and fear of sexual crime). The variable “behavioral adaptations” was quantified as the sum of the scores of all items/
situations composing the questionnaire, which used a dichotomous response scale, and averaged for quantitative analyses. Following
this, internal reliability, and fundamental descriptive analyses (including means, standard deviations, and bivariate correlations) were
carried out. All the scales used had Cronbach Alpha o > 0.825 and McDonald’s Omega values » > 0.834, thus meeting the minimum
criteria of o/ > 0.700 commonly used in specialized literature for internal consistency (Dunn et al., 2014; Stensen and Lydersen,
2022).

Once the necessary basic parameters were assessed, the partial correlation (with statistical controls for age and educational
attainment) and comparative tests necessary for assessing Hypothesis 1 were conducted. Considering that commuter subgroups were
not uniformly sized based on their previously reported sexual harassment experiences, various robust categorical comparative tests (i.
e., Phi — ¢, Gamma - y, and Chi-Squared — Xz) were conducted. The aim was to determine the correlation between sexual harassment
experiences, fear of crime and the manifestation of involuntary behavioral adaptations (all of them used as ordinal variables).
Additionally, these categorical differences were graphically compared using self-reported frequencies provided for each possible travel
behavioral adaptation.

Subsequently, and in order to test Hypothesis 2 (which was directional and required a confirmatory theory-based procedure),
Structural Equation Modeling (SEM) analyses were conducted. These analyses included statistical controls for age, educational
attainment, trip length, and city size. The objective was to examine the relationships among sexual harassment experiences, fear of
non-sexual crime, and behavioral adaptations concerning life satisfaction rates. The study also explored the potential mediating role of
these undesired travel behavioral changes, if present. The SEM analyses were bootstrapped using Montecarlo parametric tests with
2000 bootstrap iterations, and confidence intervals were set at a level of 95%. All statistical analyses were carried out using IBM SPSS,
v.28, except for structural equation modeling analyses, which required IBM SPSS AMOS v.28 software.

3. Results
3.1. Correlation analysis
To assess the possible associations between sexual harassment experiences and other study variables, a set of parametric corre-

lations was conducted. Given that these two variables represent common confounding factors potentially impairing their interpret-
ability, the correlations were set up controlling for commuters’ age and educational attainment.
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Among the most relevant bivariate associations found, some significant links stand out between sexual harassment experiences in
public transport environments and: fear of (non-sexual) crime (r = 0.298; p < 0.001); the number of unsought travel behavioral
adaptations performed in the last year (r = 0.237; p < 0.001); and the self-reported life satisfaction of female commuters (r = -0.098; p
< 0.050).

As for other relevant associations found, it is worth pointing out a set of negative correlations between commuters’ life satisfaction
and: their common trip length (r =-0.168; p < 0.001); and the number of travel behavioral adaptations they had to conduct in the last
12 months (r = -0.104; p < 0.010). The full set of the study’s bivariate correlations is available in Table 2.

3.2. Comparative analysis

Secondly, with the aim of assessing the differences in terms of travel behavioral adaptations among women having (and having not)
experienced sexual harassment-related events over the last year, a set of comparative tests was carried out. While a total of 133 (19%)
female commuters reported no instances of witnessing or experiencing sexual harassment in public transport scenarios, a greater
number of them (587, representing 81% of the sample), self-reported at least one victimization suffered or by-standing event of this
nature.

Once the two groups were split and, considering that the motive(s) for such travel behavioral adaptations could correspond (or not)
to the impact of sexual harassment experiences, the relative frequencies of each one of them (i.e., Group 1 versus Group 2) were
comparatively analyzed through various robust ordinal (i.e., Phi, Gamma, and Chi-squared) tests advised for categorically distributed
conglomerates. The results of these analyses are fully available in Table 3.

Overall, the most frequently reported travel behavioral adaptation was to avoid traveling alone (y = 0.205, p < 0.050), as con-
ducted by 49.3% of women who had experienced/witnessed sexual harassment events, compared to 39.1% reporting a negative
outcome in this regard. This was followed by avoiding empty public transport vehicles (y = 0.333, p < 0.001), conducted by 42.6% of
respondents with sexual harassment experiences compared to 27.1% of those not having them, and changing their travel schedules (y
= 0.386, p < 0.001), which was significantly more prevalent among women who reported a positive response regarding sexual
harassment experiences with 29.8%, in contrast to the 15.7% reported by their counterparts.

On the other hand, while they were also higher in frequency among commuters with sexual harassment experiences, the adap-
tations consisting of changing travel means and avoiding crowded public transport vehicles had non-significant differences between
the groups. Fig. 1 graphically shows the whole set of frequencies and differences found in this regard.

3.3. SEM analysis

To test the directional hypothesis regarding the impact of the exogenous variables (i.e., sexual harassment experiences and fear of
crime in public transport environments) on travel behavioral adaptations and life satisfaction indexes, and bearing in mind the
confirmatory nature of the procedure, a theory-based Structural Equation Model was drawn. The model controlled for key confounding
variables such as women’s age, educational attainment, trip length, and city sizes. For this purpose, there were developed three
consecutive modeling steps.

In the first step, statistical controls were integrated, and the model was structured to evaluate the possible direct (non-mediated)
effects of sexual harassment experiences and fear of crime on life satisfaction. In the second step, three new paths (i.e., sexual
harassment — behavioral adaptations; fear of crime — behavioral adaptations; behavioral adaptations — life satisfaction) were
included to examine the potential mediating effect of behavioral adaptations between sexual harassment experiences, fear of crime,
and overall commuters’ life satisfaction rates. In the third step, and as mentioned in the data analysis section, statistical adjustments,
particularly bootstrapping procedures, were applied to address and correct potential biases, thus minimizing type I errors in path
significance (Andrews and Buchinsky, 2000; Lijarcio et al., 2022).

Table 2
Partial bivariate correlations among the study variables.
Study Variable Item 1 2 3 4 5
1 Commuting Trip Length (min.) Correlation -
Sig. (2-tailed)
2 City/Town Population Density Correlation —0.005 -
Sig. (2-tailed) 0.895
3 Sexual Harassment Experiences Correlation —0.006 0.016 -
Sig. (2-tailed) 0.870 0.662
4 Fear of Crime Correlation 0.014 0.060 0.298" -
Sig. (2-tailed) 0.713 0.109 <0.001
5 Travel Behavioral Adaptations Correlation 0.010 0.094" 0.237** 0.197** -
Sig. (2-tailed) 0.788 0.012 <0.001 <0.001
6 Life Satisfaction Correlation -0.168" —0.068 —0.098" —0.062 -0.104"
Sig. (2-tailed) <0.001 0.070 0.011 0.094 0.006

Notes for the table: Controlling for age and educational attainment.
@ Correlation is significant at the .050 level (2-tailed).
b Correlation is significant at the .010 level (2-tailed).
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Table 3
Unsought travel behavioral adaptations performed by female commuters having (or not) experienced sexual harassment events in public transport
environments during the last year.

Travel Behavioral Adaptation Sexual Harassment Experiences” Ordinal tests

Group 1 (With) Group 2 (Without) Phi” Gamma“ Chi-square

Yes No Yes No ¢ Sig. Y Sig. x> Sig.
Changing travel mode(s) 38.8% 61.2% 33.1% 66.9% 0.046 0.224 0.123 0.214 1.481 0.224
Avoiding traveling alone 49.3% 50.7% 39.1% 60.9% 0.079 * 0.205 * 4.521 *
Avoiding crowded transport 21.1% 78.9% 15.8% 84.2% 0.052 0.168 0.176 0.140 1.903 0.168
Avoiding empty transport 42.6% 57.4% 27.1% 72.9% 0.123 ki 0.333 i 10.844 b
Changing travel schedules 29.8% 70.2% 15.8% 84.2% 0.122 0.386 il 10.667 sk

Notes for the table.

@ Women having (or not) experienced sexual harassment experiences in public transport whether as a victim o by-stander (Time span: last 12
months).

b Contingency (Phi) Coefficient.

¢ Goodman & Kruskal’s Gamma coefficient.

4 pearson’s Chi-squared tests.

Behavioral adaptations of female commuters

WITH WITHOUT

sexual harassment experiences in public transport

Changed travel
modes

38.8% 33.1%

Avoided traveling
alone

49.3% 39.1%

Avoided crowded
transport *

21.1%

15.8%

Avoided empty
transport ***

42.6% 27.1%

Changed travel
schedules ***

29.8% 15.7%

Note: Factors marked with asterisks kept significant group differences.
Significance levels: ***p <.001; *p <.050.

Fig. 1. Differences in the performance of unsought travel behavioral adaptations among female commuters who have (Group 1 - left) and have not
experienced (Group 2 - right) sexual harassment events in public transport environments during the last 12 months.

The goodness-of-fit statistics for the retained model were X2 =7.264, p < 0.001; NFI = 0.974; CFI = 0.979; IFI = 0.981; RMSEA =
0.061-90% CI [0.018 - 0.110]. Given its theoretical parsimony and satisfactory fit indices, the model was deemed suitable and
retained. Details of the SEM model, including standardized and bootstrap bias-corrected parameter estimates, are provided in Table 4
and visually represented in Fig. 2. Solid (continuous) lines or arrows in the figure indicate significant predictive relationships between
study variables.

In structural terms, the graphical path model presented in Fig. 2 shows three direct and significant effects on life satisfaction out
of the seven drawn paths, two of which correspond to statistical controls. In other words, the only exogenous variable exerting a
significant effect on life satisfaction was the number of unsought behavioral adaptations performed (f = —0.101; p < 0.010). As for
controlling variables, both commuters’ age (f = —0.104; p < 0.010) and average trip length (§ = —0.145; p < 0.010) were negatively
associated with life satisfaction outcomes.

Concerning the paths examining the predictive connection between the frequency of sexual harassment experiences and behavioral
adaptations, both demonstrated positive and significant associations. In simpler terms, it indicates that both the occurrences of sexual
harassment and the apprehension of non-sexual crimes significantly impact the extent of performed behavioral adaptations. Never-
theless, the significant effect of sexual harassment-related experiences had a slightly higher magnitude than the self-reported fear of
other types of crime (fDpg = 0.021) as a predictor of unsought behavioral adaptations.

Moreover, regarding structural indirect effects (i.e., chain-based statistical links among variables), behavioral adaptations
constituted a full statistical mediator between both the sexual harassment experiences in public transport ( = 0.160; p < 0.010) and
fear of non-sexual crime (f = 0.139; p < 0.010) and life satisfaction rates. In other words, this outcome suggests that life satisfaction
rates are not directly affected by suffering, by-standing, or fearing sexual or non-sexual victimizations but by the effect of having to
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Table 4
Variables included in the model, estimates, significance levels, and 95% confidence intervals for bootstrap bias-corrected values of the path model.
Structural path SPC” S.E." C.RS p! Bootstrap bias-corrected values®
Est’ Bias® 95% CI" p¢
Direct effects
Sexual Harassment — Behavioral 0.160 0.010 4.063 el 0.160 0.000 0.078 0.250 *E
Experiences Adaptations
- Life Satisfaction —0.034 0.045 —0.769 0.442 —0.031 0.003 —0.108 —0.049 0.380
Fear of Non-Sexual Crime — Behavioral 0.141 0.009 3.613 el 0.139 —0.002 0.056 0.221 wox
Adaptations
- Life Satisfaction —0.047 0.042 —1.281 0.200 —0.050 —0.003 —-0.123 0.023 0.198
Mediated effect
Behavioral Adaptations —  Life satisfaction —0.101  0.163  —2.703  ** —0.101  0.000 —0.166 ~ —0.024  **
Statistical controls
Age — Behavioral —0.026 0.001 —0.687 0.492 —0.026 0.000 —-0.107 0.062 0.514
Education — Adaptations —0.001 0.010 —0.152 0.880 —0.005 —0.004 —0.083 0.068 0.745
Trip Length — 0.014 0.001 0.432 0.667 0.016 0.002 —0.045 0.088 0.622
City Size — 0.080 0.006 2.285 * 0.083 0.003 0.018 0.159
Age — Life satisfaction —0.102 0.004 —2.741 o —0.104 0.002 —0.185 —0.029 wox
Education — 0.053 0.042 1.361 0.173 0.050 —0.003 —0.020 0.125 0.195
Trip Length — —0.144 0.002 —-3.973 —0.145 0.001 -0.217 —0.070 o
City Size — —0.041 0.027 —1.168 0.243 —0.043 0.002 —0.120 0.037 0.324
Notes.
& SPC= Standardized Path Coefficients (can be interpreted as Beta-linear regression weights).
b S.E. = Standard Error.
¢ CR= Critical Ratio.
4 p-value: *significant at the level p < .050; **significant at the level p < .010; ***significant at the level p < .001.
¢ Bootstrapped (bias-corrected) model.
f Bootstrapped (bias-corrected) model standardized estimates.
¢ Bias identified (and corrected) in the path.
b Confidence Interval at the level 95% (lower bound — left; upper bound - right).
Specific settings )
Unsought behavioral
By-stander Victim adaptations
ey \ / e
-101"
/  Sexual harassment - 03N/
‘ experiences in PTE ‘ T T T e s — = : s :
~ P - — —» Life satisfaction
e
- -
-
Fear of Non-sexual N
—> : - O50N>
Crime
Significance levels:
*** Paths were p <.00I; Age ‘ Education ‘ Trip length ’ ‘ City size ’
** Paths were p <.0I10;
*Paths were p <.050
NS pgths were non-significant Statistical controls

Fig. 2. Significant path model - Bootstrap (bias-corrected) parameter estimates. Rectangles represent non-latent (observed) factors, while ellipses

signify latent variables. Statistically significant estimates, as highlighted in Table 4, are denoted by solid lines.

perform undesired behavioral adaptations affecting female commuters’ daily transport patterns.

4. Discussion

Thanks to several research efforts made during the last two decades, key issues such as the impairing role of sexual harassment in
transport on different life spheres have been gaining ground in the literature (Ceccato and Loukaitou-Sideris, 2022; Useche et al.,
2024). It is evident that, in the mid- and long-term, these issues also hinder women’s access to social and economic opportunities,
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thereby affecting their overall well-being (King et al., 2021, 2023). Therefore, this study aimed to assess the impact of sexual
harassment experiences, fear of (non-sexual) crime, and unsought travel behavior adaptations on life satisfaction (a widely used
quality of life outcome) among an extensive sample of female commuters traveling by public transport.

Overall, the results of this study support the idea that there are significant and coherent associations among commuting patterns,
travel-related sexual harassment experiences, and behavioral adaptations (Hypothesis 1), as previously suggested in studies separately
addressing these issues, such as Gareau and Phillips (2022), Rodas-Zuleta et al. (2022), and Wang et al. (2022). However, further
aspects such as life satisfaction despite potentially being underrepresented in travel behavioral literature, could be systematically
affected by these threatening issues (Hypothesis 2). Therefore, this discussion will systematically address these two aspects to interpret
the current results in the context of the existing accumulated literature.

4.1. Factors associated with fear of crime and sexual harassment in public transport

The first hypothesis of this study posited that significant correlations might exist between the life satisfaction rates of female
commuters and security-related issues in public transport, including both experiences of sexual harassment and fear of (non-sexual)
crime. While the obtained correlations do not indicate directional effects of sexual harassment on travel behavioral adaptations or life
satisfaction outcomes, it seems plausible, considering that these relationships remain inverse and significant even after controlling for
commuters’ age, educational attainment, trip length, and population density. In other words, the results suggest that women who
travel longer distances, experience or witness sexual harassment events, and have to adapt their behavior to avoid victimization in the
transport environment tend to self-report lower levels of life satisfaction.

Another relevant issue previously emphasized in the existing literature is the importance of the correlation between sexual
harassment experiences and the perceived likelihood of female commuters experiencing other types of victimization, specifically, fear
of (non-sexual) crime. Previous research conducted in various countries (refer to studies such as Dunckel-Graglia (2013), Nguyen--
Phuoc et al. (2021), Orozco-Fontalvo et al. (2019), and Soto et al. (2022) for an illustration) has highlighted the ‘overlap’ between
sexual and non-sexual security-related issues in public transport, indicating that these issues tend to co-vary and impact, albeit
differently, the daily movements of female travelers. In the context of this study, the correlation between sexual harassment experi-
ences and fear of (non-sexual) crime was not only positive but also had the highest magnitude (0.298; p < 0.001), surpassing even the
association between sexual harassment experiences and involuntary travel behavioral adaptations (0.237; p < 0.001).

Moreover, it is worth addressing the quantitative differences found regarding the number of self-reported travel adaptations by
commuting women who have (or have not) been exposed to sexual harassment events in public transport. While both groups of
commuters, i.e., Group 1 (women with sexual harassment experiences) and Group 2 (women without them), self-reported a non-
negligible number of adaptations, Group 1 tended to make significantly more adaptations, particularly in avoiding solo travel (p <
0.050), avoiding empty public transport scenarios (p < 0.001), and deliberately changing their daily travel schedules (p < 0.001).

In other words, while it is widely known that females, in general, have constrained travel behavior due to fear of men (Stark and
Meschik, 2018), there could be considerable differences based on exposure to sexual harassment events. Additionally, consistent with
previous studies, these results support the idea that this specific type of exposure may serve as a significant predictor of involuntary
travel modifications among female city commuters (Cedeno and Bohlen, 2023; Useche et al., 2024). However, this assumption implies
directionality, reason for which requires further theoretical support and discussion, thus being discussed in the paragraphs below
referring to structural equation modeling procedures.

4.2. Could it be something like a ‘transport-based’ life satisfaction impairment?

From a directional and statistically mediated perspective (second hypothesis), a suitable response to this question may be based on
the confirmation of the predictive links separately formulated by studies such as Currie et al. (2013), Ison et al. (2023), Uteng and
Turner (2019) in which behavioral adaptations usually correspond to the fear elicited by an increased perceived probability of
victimization in public spaces, including public transport scenarios (Alonso et al., 2020; Ceccato et al., 2021, 2023; Ceccato and
Loukaitou-Sideris, 2022).

At the outset, the model evaluated the possible direct influence of (i) experiencing sexual harassment, (ii) fear of (non-sexual)
crime, and (iii) unsought behavioral adaptations on travel patterns (three theory-based dependent variables) on overall life satisfaction
outcomes of female commuters. However, considering that behavioral adaptations are typically assumed in the literature as a
consequence of the other two exogenous variables (see Gareau and Phillips, 2022; Soto et al., 2022; Stark and Meschik, 2018; Wang
et al., 2022), its effect might be more accurately considered as a statistical mediation between harassment exposure/fear and life
satisfaction.

At the statistical level, the model showed a favorable fit and coherent directions, depicting significant associations between
exogenous and endogenous variables. Regarding statistical controls, literature-coherent effects were identified. Specifically, age
negatively predicted life satisfaction indices, aligning with common findings in the international literature on life satisfaction patterns
across life stages (see Su et al., 2022), although there tends to be an ascending U-shaped pattern after the age of 50-55 (see Becker and
Trautmann, 2022). Another directionally coherent and significant finding was that commuters having to conduct longer commuting
trips in cities of countries considered of High Income (HICs, such as Spain) tend to report lower life satisfaction levels than those in less
densely populated areas (Weckroth and Kemppainen, 2021).

Of particular interest, and regarding the ‘key insights from the model’, the unsought travel behavioral adaptations made in the last
year served as a complete statistical mediator between both harassment exposure and fear (independent factors) and life satisfaction
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(dependent factor) indices.

In essence, the current structural analysis allows us to suggest that, among various factors related to different spheres, what has the
most significant impact on decreasing life satisfaction for female daily public transport commuters may not solely be the exposure to
sexual harassment events (whether as a victim or bystander) or the fear of other types of victimization. Instead, the direct key
satisfaction impairer might be the necessity to compromise their quality of life through a great number of undesired travel changes,
often impacting them in the form of -among many others— economic (e.g., having to pay for a more expensive means), personal (e.g.,
using family time for longer commutes), social (e.g., depending on others for safe travel), and opportunity access-restricting (e.g., a
gradual loss of control over key life choices) impairments suffered in consequence.

5. Limitations of the study and further research

While this study was carried out with a substantial and comprehensive nationwide sample of female commuters, utilizing in-
struments with demonstrated robust psychometric features and the model had coherent and cohesive relationships among its con-
structs, it is worth recognizing and briefly putting in context certain inherent limitations.

Initially, consider potential limitations associated with common method biases. The inherent difficulties of cross-sectional designs
in establishing causality, coupled with the risk of biases influencing relationships through shared method variance or inflated asso-
ciations (Conway and Lance, 2010; Podsakoff et al., 2012) deserve careful consideration regardless of theoretical plausibility. To
address these constraints, employing complementary longitudinal or multi-method approaches would enhance the robustness of
findings; however, this preliminary survey-based study remains confined in its scope.

Secondly, although all predictive assumptions in the study were grounded in theory, the available evidence supporting these as-
sumptions is still somewhat restricted, potentially biasing the nature and directionality of literature-based structural outcomes.
Moreover, although our findings collectively suggest that enhancing safe experiences and perceptions in public transport environments
has the potential to increase its convenience and sustainability-favoring usage (Alonso et al., 2017; Watkins, 2018), this has not been
tested yet from a longitudinal perspective. Instead, it corresponds to a theoretical connection to other studies (see Almanza-Avendano
et al., 2022; Basu et al., 2023; Ibrahim et al., 2023), which remains to be empirically demonstrated.

Moreover, and as for further research, it is important to acknowledge other relevant ‘gendered’ issues that potentially further
enhance behavioral adaptations. For example, females have traditionally been associated with care-related trips, such as taking
children to school, or caring for dependent individuals (Chowdhury, 2019; De Castro et al., 2020). This factor may contribute to
increasing the travel demands placed on them and further predispose them to adapt their travel patterns. Additionally, it may involve
these cared ones in dynamics related to fear and insecurity, prompting responsive adaptations and satisfaction impairments, as implied
by studies such as Fong and Shaw (2024) and Garcia et al. (2020). Therefore, exploring care-related factors that significantly impact
female commuters’ dynamics and outcomes warrants further investigation.

Finally, the main focus of this study was on daily commuting women as a general population segment or traveler concept. However,
prior research has indicated that individuals with intersecting vulnerabilities, such as social exclusion, health-related, or age-linked
risk markers may experience even more adverse experiences and life outcomes (King et al., 2021 & 2023; Rosembloom, 2007).
Even when imbued with increased complexity, exploring this avenue in future research would be particularly valuable in addressing
persistently intricate dynamics, underlying factors, and challenges faced by both travelers and transport planners & policymakers.

6. Conclusions

The findings of this study support the notion that there are positive, significant, and consistent correlations among sexual
harassment experiences, fear of crime, and forced travel behavioral changes made by female commuters. However, concerning the first
study hypothesis, these behavioral impairments seem to affect women with sexual harassment experiences more than those without.

Regarding the second study hypothesis, which involves directionality and statistical mediation, the structural analyses suggest that,
rather than the mere exposure to sexual harassment experiences and fearful events, what might directly act as a life satisfaction
disruptor for female commuters using public transport could be the number of undesired travel changes and subsequent adaptations
that restrict opportunities.

6.1. Practical implications

At a practical level, this study provides valuable insights useful to address the challenging dynamics involving sexual harassment,
fear of crime, and commuting habits of female commuters using public transport. Based on its results, it is reasonable to propose some
potential further avenues/solutions in various spheres.

First, transport safety and security practitioners might find it valuable to have empirical support on the relationship between travel
experiences and extra-transport welfare indicators (e.g., general life satisfaction) of female commuters, emphasizing fear and un-
wanted changes as relevant issues to address in upcoming interventions.

Secondly, from a policymaking approach, it highlights the need for ‘contextually-aware’ crime and fear-facing actions that, apart
from improving transport security settings, might positively affect their travel experiences, access to transport-related opportunities,
and overall quality of life.

Thirdly, from a research standpoint, this study highlights emerging questions and needs worth studying. Good examples include the
complex interrelations between harassment and transport justice, as well as the female-linked ‘mobility of care’ and other gender
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disparities that must be further explored to develop deeper contextually-based understandings of the phenomenon.
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