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Abstract as a passenger involves unique sensory and physiological challenges,

Background: Car travel as a passenger can cause sensory and
physiological discomfort, yet its impact on daily function remains
understudied. Passengers report motion-related discomfort such as
fatigue or nausea. This survey examines the frequency, location,
duration, and functional impact of these symptoms in adult
passengers.

Aims: This study explores the types, locations, and functional
effects of symptoms experienced by car passengers, emphasizing
implications for community mobility.

Methods: A cross-sectional study with 45 adults using a self-
administered 26-question online survey to assess symptom frequency,
location, duration, and impact on activities of daily living through
descriptive statistics and qualitative analysis.

Results: Forty-five car passengers completed the survey; 35.5%
reported no symptoms, while common symptoms included fatigue
(24.4%), irritability (20%), and eye strain (13.3%), mainly affecting
the eyes (28.8%), back (26.7%), and head (20%), with durations of
18-35 minutes and moderate impact on social and leisure activities.

Conclusions: Passenger discomfort varies widely, with implications
for rehabilitation interventions. Implications: Findings inform
strategies to enhance passenger comfort and mobility equity.

Keywords: Passenger Experience, Motion Sickness, Sensory
Conflict, Community Mobility, Transportation Health
Practitioner Summary

Sensory and physiological discomfort in car passengers may limit
participation in daily occupations and community mobility. This study
identifies common challenges and provides insights for occupational
therapy practice, offering strategies to improve comfort, safety, and
accessibility during transportation.
Introduction

The relationship between the sensory system of a passenger and the
car is complex and involves many different components. Car travel

distinct from driving, yet remains under-researched [1]. Car travel is
a common yet often overlooked activity that can significantly impact
occupational performance, particularly for individuals receiving
outpatient or home-based rehabilitation services where travel comfort
and tolerance directly influence participation and consistency in
therapy. Passengers lack control over the vehicle's movement,
making it more difficult to anticipate changes in speed or direction
and limiting their ability to make timely postural adjustments [2].
Subsequently, these unanticipated sensory and positional changes
can lead to motion-related discomfort such as fatigue, dysregulation,
or nausea [2, 3]. Such symptoms may affect passengers’ readiness
for daily activities, particularly for those reliant on car travel for
community access [4, 5]. Transportation is a key Social Determinant
of Health, influencing participation, access, and well-being [6]. Over
6 million people stop driving annually, making clients reliant on
being passengers [7]. For individuals who no longer drive, such as
those with mobility barriers, passenger travel can be physically and
emotionally demanding [8].

According to sensory conflict theory, motion sickness arises when
mismatched sensory information from the visual, vestibular, and
proprioceptive systems disrupts spatial orientation, leading to
symptoms like nausea and fatigue [9, 10]. Vehicle vibrations, sudden
movements, and prolonged sitting further contribute to discomfort,
affecting the vestibular and musculoskeletal systems [11]. Despite
these physical challenges, factors like vehicle type, road conditions,
and individual health also shape the subjective passenger experience
[12]. However, sensory conflict theory represents only one
explanation, as other research highlights the role of discrepancies
between expected and actual sensory signals, further emphasizing the
complexity of motion sickness mechanisms [13]. Existing research
on the physiological impact of car travel has primarily focused
on isolated body systems, examining the effects of motion, seated
posture, and ride duration.

The quality of a client's transportation experience may influence

J Rehab Pract Res
Volume 6. 2025. 189

JRPR, an open access journal
ISSN 2581-3846


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Page 2 of 5

not only their ability to access services but also their readiness to
fully participate in therapy. AOTA’s Occupational Therapy Practice
Framework, 4th Edition (OTPF-4) identifies transportation as a key
component of both the contextual environment and instrumental
activities of daily living (IADLs) [14]. Any mismatches between
visual, vestibular, and proprioceptive inputs, as well as disruptions
to spatial orientation, may contribute to symptoms such as dizziness,
nausea, and fatigue [10]. Prolonged periods of sitting may cause
stiffness and discomfort in muscles, particularly in the lower back
and legs [11]. Additionally, sudden acceleration, deceleration, and
directional changes may contribute to sensory overload, which can
trigger motion-related symptoms. The posture maintained while
seated can also affect body alignment, potentially leading to tension
and strain in the neck and shoulders. This study addresses gaps in
understanding how these systems interact and impact functional
outcomes, informing transportation and health strategies [1].

Methodology
Participants

Eligible participants were adults aged 18 years or older who were
proficient in English and had experience riding as a passenger in
a vehicle. Individuals were excluded if they were under 18 years
old, not proficient in English, or had no prior experience as a car
passenger.

Recruitment

Respondents were recruited between March 1, 2024, to April 2,
2025, through a variety of strategies, including social media, email,
flyers, participant referral, and word of mouth. Recruitment materials
included a description of the study, an estimated time commitment
of 20 minutes, potential risks and benefits, and a link to the online
survey hosted on Qualtrics. Materials outlined the study’s purpose
and provided a Qualtrics survey link, with electronic informed
consent obtained.

Ethical Considerations

This study was reviewed and approved by the [REDACTED]
Institutional Review Board/Ethics Committee (Approval No.
2115279-2). All procedures were conducted in accordance with the
ethical principles outlined in the Declaration of Helsinki.

Survey Instrument

The Qualtrics survey, which included both structured and open
ended questions developed by the research team and pilot-tested
for clarity. Demographic questions included age, frequency of car
passenger trips per week, and symptom history. Symptom-related
questions were presented using a drop down menu with options
(nausea, dizziness, fatigue, pain, and other). Participants could
specify additional symptoms using an open-text field. Respondents
reported the location of symptoms using a predefined list (e.g., head,
neck, shoulders, back, legs) and could add locations via an open-
text option. A follow-up question allowed participants to estimate
the duration of symptoms (in minutes) using a free-text response.
A Likert-scale section (1 = strongly disagree, 5 = strongly agree)
assessed symptom impacts on ADLs and instrumental ADLs
(IADLSs), such as self-care, work, and social participation.

Data Management and Analysis

Responses were stored securely on Qualtrics’ encrypted platform,
which is encrypted end to end. After collection, data were de-
identified and exported to Microsoft Excel for analysis. Descriptive
statistics (means, frequencies, percentages) summarized demographic
and symptom data. Symptom locations were grouped into anatomical
regions (e.g., head, neck, back). Likert-scale responses were collapsed
into Agree, Neutral, and Disagree categories. Open-ended responses
were reviewed qualitatively to identify additional themes that were
not captured by the closed-ended questions. Qualitative responses
were thematically analyzed to identify emergent patterns.

Results
Participant Characteristics

A total of 45 participants completed the survey. Thirty-nine provided
age information, with reported ages ranging from 21-83 years (M =
47.3, SD = 18.8). Participant demographics for age and frequency of
riding in a car as a passenger are presented in Table 1. All participants
reported having experience riding in a car as a passenger. Most
participants completed the survey in full (n=39), with minor instances
of missing data across individual questions.

Table 1. Alt Text: Table showing participant demographics. Average
age was 47 years (SD = 18.8). Most participants rode as a car
passenger 2—3 times per week (37.7%) or once per week (28.8%,),
with smaller groups riding 4—6 times per week (20%), daily (8.8%),
or never (4.4%).

~

Characteristic Value
Age years, M + SD (n=39) | 47.28+ 18.8
Frequency as Passenger (%) (n=45)

Daily 8.8%

4-6 times/week 20%
2-3 times/week 37.7%
Once/week 28.8%
Never 4.4%

Table 1. Caption: Participant Demographic
K Information: Age and Trip Frequency )

Perceived Symptom Information
Symptom Frequency and Type

Participants reported a range of symptoms experienced while riding
in a car as a passenger. The most frequently reported symptoms
included dizziness, fatigue, headaches, nausea, and eye strain. Less
common symptoms included irritability, numbness, rapid heart rate,
and tingling. A small number of participants (n=6) used the free-text
option to report symptoms not listed in the drop-down menu, such
as stomach discomfort, visual disturbances, and motion sensitivity.
Symptom frequency and types are provided in Table 2.

Symptoms Frequency | Percentage
(%)
No symptoms 16 35.5%
Fatigue 11 24.4%
Irritability 9 20.0%
Eye Strain 6 13.3%
Inability to Concentrate 6 13.3%
Nausea 5 11.1%
Pain 5 11.1%
Location
Legs 8 17.8%
Back 12 26.7%
Head 9 20.0%
Neck 17.8%
Eyes 13 28.8%
Other (e.g., abdomen, knees) 26 57.8%

kTable 2 Caption: Ranked Order of Symptoms and Locationsj

Symptom Location

Participants identified various body locations affected by symptoms.
Locations were grouped into anatomical regions to facilitate
analysis. The most commonly reported regions included the head

J Rehab Pract Res
Volume 6. 2025. 189

JRPR, an open access journal
ISSN 2581-3846



Page 3 of 5

(including eyes and ears), neck, back, and lower extremities. Some
reported radiating pain or multiple affected areas. See Table 2 for a
summary of symptom locations by region.

Table 2 Alt Text: Table summarizes reported symptoms and
locations. Common symptoms included fatigue (24.4%), irritability
(20%), and eye strain (13.3%), while 35.5% reported no symptoms.
Locations most often affected were eyes (28.8%), back (26.7%), and
other areas such as abdomen or knees (57.8%).

Symptom Duration

Symptom duration varied, ranging from minutes to over 120
minutes. Duration responses were open-ended, and many included
context-specific qualifiers such as “depends on the length of the car
ride” or “lingers for several hours if the trip is long.” Participants
noted duration depended on trip length. Because of the variability
and narrative format, a descriptive summary of symptom duration is
presented in Table 3.

Table 3 Alt Text: Table showing median symptom duration by
body location. Symptoms lasted a median of 30 minutes in the legs
(10.77%), 35 minutes in the back (26.55%0, 20 minutes in the neck
(6.01%), 22.5 minutes in the shoulders (8.02%), and 18.8 minutes in
other areas (48.65%).

Body Part Median duration | Percentage (%)
(minutes)
Legs 30.0 10.77%
Back 35.0 26.55%
Neck 20.0 6.01%
Shoulders 22.5 8.02%
Other 18.8 48.65%

KTable 3 Caption: Symptom Duration By Location /
Impact on Daily Function

Participants (35%) reported no significant impact on ADLs or
participation. However, a majority of participants agreed that
symptoms interfered with at least one area function. Social
participation, family involvement, and leisure activities were most
frequently affected, followed by work duties and self-care. Responses
to the Likert-scale items were collapsed into three categories (Agree,
Neutral, Disagree) for analysis. These results are summarized in
Table 4.

Table 4 Alt Text: Table showing percentage of impact on daily
functions. Self care has 10% agree, 20% neutral, and 10% disagree.
Employment has 5% agree, 15% neutral, and 80% disagree. Home
management has 5% agree, 20% neutral, and 75% disagree. Social
participation has 20% agree, 20% neutral, and 60% disagree.
Leisure has 20% agree, 20% neutral, and 60% disagree.

Activity Disagree (%) | Neutral (%) | Agree (%)
Self-care 70 20 10
Employment 80 15 5
Home management 75 20 5
Social participation 60 20 20
Leisure 60 20 20
K Table 4. Impact on Daily Activities J
Discussion

This study reveals diverse sensory and functional impacts of car
passenger travel. Common symptoms (nausea, dizziness, fatigue,
and headaches) suggest a relationship between passenger travel and
vestibular or sensory discomfort [9, 15]. Symptom locations were
primarily concentrated in the head, neck, and back, potentially
reflecting postural strain, visual or vestibular disturbances, motion

sensitivity, or musculoskeletal sensitivity during vehicle motion.
Importantly, the findings highlight the subjective nature of the
passenger experience, as some participants described discomfort and
functional limitations, while others reported no symptoms or even a
sense of relaxation during car travel. The variability in experiences,
with some finding travel relaxing, underscores individual differences
influenced by health, vehicle type, or road conditions [2, 3].

In the free-response questions, participants frequently described
neck stiffness and tension as common passenger experiences, often
worsening during longer trips. This discomfort was attributed to
sustained postures, limited movement, or poor seat ergonomics.
Several participants also mentioned sensory symptoms such as light
sensitivity, eye strain, inner ear discomfort, and nausea. Overall,
four main themes emerged: musculoskeletal tension, sensory
discomfort, emotional fatigue, and duration-dependent effects.
Participants reported stiffness in the neck, back, and hips, as well
as sensory issues like light sensitivity, eye strain, and nausea related
to vestibular or visual factors. Some also noted irritability and
difficulty concentrating during longer rides, reflecting cognitive and
emotional influences. These findings highlight the complex interplay
of physical, sensory, and psychological factors shaping the passenger
experience.

Although passenger comfort has been examined in fields such
as human factors, transportation safety, and vestibular science, it
remains largely underexplored within occupational therapy literature
[2, 4, 5]. This study contributes to transportation research by linking
passenger discomfort to functional outcomes, relevant to human
factors and public health [1]. Findings suggest vehicle design (e.g.,
ergonomic seats, motion-dampening systems) and road conditions
could mitigate symptoms, enhancing mobility equity.

Limitations

The small, self-selected sample limits the generalizability of
findings, as such samples may not represent the broader population
of interest. All responses were self-reported, which may introduce
recall or response bias. Self-reported data may introduce bias, and the
cross-sectional design restricts insights into symptom progression.
Dropdown menus may have constrained responses.

Implications for OT practice

This study identifies passenger car travel as a potential barrier—
or, in some cases, a support—to occupational engagement. For
some individuals, symptoms experienced while traveling may
deter participation in community, social, or family activities. For
others, the car ride itself may serve as a time for rest or transition.
Occupational therapists should explore these varied experiences in
client interviews and assessments, particularly when transportation
challenges are evident or indirectly influencing participation.

Intervention approaches might include sensory strategies, fatigue
management, ergonomic recommendations, or caregiver education
related to ride conditions (e.g., posture, noise, motion). Therapists
may also play a role in problem-solving alternatives to car travel or
advocating for transportation accommodations in the community.
For clients receiving outpatient or school-based occupational therapy
services, transportation to and from sessions should be considered as
a contextual factor influencing occupational performance. If clients
arrive dysregulated, fatigued, or overstimulated from the trip itself,
this may impact their participation and responsiveness to therapy.
Therapists should routinely ask about travel conditions and consider
interventions that support pre-session readiness. Table 5 provides
examples of considerations and intervention approaches.

Table 5 Alt Text: Table outlining occupational therapy interventions
across travel phases. Pre-trip: positioning and ergonomics to reduce
postural strain with lumbar supports, stretching and mobility to
prepare joints with exercise handouts, anxiety management strategies
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to lower stress using breathing apps and visualization. In-transit:
motion sickness mitigation with peppermint oil, acupressure bands,
and forward-facing seating, in-car micro-breaks to reduce tension
through stop-and-stretch plans. Post-trip: recovery stretching and
sensory regulation to ease symptoms using foam rollers, doorway

stretches, and calming kits, strategies for reorientation with
headphones or weighted lap pads. Modifications include sunglasses
for visual comfort, calming music for emotional regulation, and
memory foam supports for pressure relief.

N

Travel Phase OT Intervention Clinical Rationale Suggested Resources / Tools
Pre-Trip Positioning & ergonomics | Reduces postural strain and pain | Lumbar supports, neck
onset ! cushions, wedge seats
Stretching & mobility Prepares joints/muscles, Ilustrated stretching routines;
exercises especially for longer trips mobility warm-up handouts
Anxiety management Lowers anticipatory stress Deep breathing apps,
strategies Responses 2 visualization scripts
In-Transit Motion sickness Supports vestibular regulation Peppermint oil, acupressure
mitigation and sensory tolerance® bands, forward-facing seating
In-car micro-breaks Prevents build-up of tension and | Stop-and-stretch plans; seated
discomfort movements
Post-Trip Recovery stretching & Alleviates residual symptoms Foam rollers, doorway
regulation and reorients focus* stretches, calming sensory kit
Sensory regulation Restores readiness for activity Noise-canceling headphones,
strategies or therapy participation weighted lap pads
Modifications | Sunglasses Minimizes visual Polarized lenses, light-sensitive
overstimulation tints
Calming music Regulates emotional tone and Curated playlists, noise-
auditory input dampening speakers
Memory foam supports Enhances comfort and Seat/neck/back cushions
minimizes pressure points
Table 5 Caption: Potential Considerations and Interventions [16-19]

J

Conclusion

Passenger experiences during car travel vary widely, ranging
from discomfort and activity avoidance to relaxation and ease.
For individuals whose symptoms negatively impact function,
these experiences may limit access to meaningful activities across
domains. Occupational therapists are well positioned to recognize
and address the functional implications of transportation challenges.
Future research should examine these issues longitudinally and in
larger, more diverse populations to better inform clinical practice and
public health strategies.
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