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Abstract Motion sickness (MS) is a common yet often overlooked condition that impacts children, particularly during travel. 
This review summarizes current research on the prevalence, mechanisms and effective management strategies for paediatric 
populations. MS usually presents with gastrointestinal and autonomic symptoms, mainly nausea and vomiting, which are 
responses to movement. School-aged children are most affected, with 40% to 50% experiencing MS. Infants are less likely to 
develop it, likely because their vestibular systems are still maturing. Additionally, certain medical conditions and paediatric 
disorders can raise the risk of MS. Factors also influencing MS include sex differences, genetic factors and environmental and 
social influences. Management strategies include both pharmacological and non-pharmacological approaches. Non-
pharmaceutical options, such as behavioural adjustments and appropriate seating positioning, should be prioritized for children. 
Pharmacological treatments such as antihistamines and anticholinergics are typically reserved for severe, resistant cases. 
Nevertheless, there is an urgent need for paediatric-specific research to develop effective and safe treatment protocols and 
innovative therapies tailored for children. Future studies should also focus on refining diagnostic criteria in children, 
investigating genetic factors and understanding the complexities of comorbid conditions. 
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INTRODUCTION 
Historically, Greek, Roman and Chinese medical traditions 
have contributed to our understanding of motion sickness 
(MS) [1]. They viewed it as a discomfort caused by real or 
perceived movement, referring to it as nausée or seasickness. 
The condition includes gastrointestinal symptoms, 
neurological reactions and autonomic effects and is regarded 
as a normal physiological response that can affect nearly all 
healthy individuals. 

Responses to MS are highly variable. Some are 
susceptible to minimal triggers, while others may not 
experience symptoms at all, due to a combination of genetic, 
physiological, psychological and environmental factors [2]. 
Children are more susceptible to MS, with research indicating 
that its prevalence peaks in school-aged children, affecting 
about 40% to 50%, especially during car or bus trips [3,4].  

While MS is commonly observed in children and 
extensive research has been conducted in adults, our 
understanding of MS in paediatric populations remains 
limited. Specifically, gaps exist in knowledge about its 
prevalence, underlying mechanisms and safe treatment 
options. To fill these gaps, a focused narrative review of 
childhood MS is needed to synthesize the current evidence. 

Our review aims to achieve the following objectives: 
 
• Describe the epidemiological characteristics and 

determine the prevalence of MS in children 
• Explore the key mechanisms behind MS in children 
• List the clinical manifestations experienced by children 
• Discuss the current treatment options for managing MS 

in children 
 

Covering these aspects will improve clinical practice for 
healthcare providers caring for children with MS. 
 
METHODS 
This review examines current research on MS in children and 
young populations. A thorough literature search was conducted 
across PubMed, Scopus and Web of Science for studies 
published through December 2025. Only English-language 
studies were considered. The literature search employed a 
strategy that integrated keywords with Medical Subject 
Headings (MeSH). The keywords included “motion sickness,” 
“kinetosis,” “carsickness,” “seasickness,” “paediatric,” 
“children,” “infants,” and “adolescents,” along with 
“susceptibility,” “prevalence,” “epidemiology,” “symptoms,”  
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“management,” “treatment,” and “therapy.” These terms were 
combined using Boolean operators (AND, OR) to develop a 
structured and comprehensive search. References from relevant 
articles were also manually reviewed to identify additional studies. 

Inclusion criteria required that studies provide data on MS 
in paediatric populations. Given the limited paediatric-specific 
data, mixed-age studies were also included if they provided 
data on children or included analyses or developmental 
comparisons. The eligible study designs encompassed original 
research such as experimental, observational and clinical 
studies, as well as review articles. Materials that were non-
peer-reviewed, editorials without data or duplicate 
publications were excluded. Data extraction involved a 
detailed review of study characteristics, including age ranges, 
gender differences, risk factors, clinical features and 
management strategies. Extracted information was then 
verified through repeated review of the original articles. 

Because this study is a review of previously published 
literature and does not involve animal or human subjects, 
ethical approval was not required. 
 
THE PATHOPHYSIOLOGICAL MECHANISMS OF 
MOTION SICKNESS 
The sensory conflict theory is a fundamental framework for 
understanding MS [5-7]. According to this theory, MS 
happens when the brain receives contradictory signals about 
movement from different sensory systems, including the visual 
system, vestibular apparatus and proprioceptive receptors. For 
example, if a child is in a moving car and focusing on a 
stationary object like a book, their vestibular system detects 
movement while their visual system does not. This mismatch 
can lead to a sensory conflict, causing MS symptoms.  

Age is also a key factor in MS susceptibility. Research shows 
that school-age children are at greater risk than younger children 
and infants, likely because infants’ vestibular systems are still 
maturing [3,4,8]. On the other hand, visual cues may contribute 
less, as blind individuals generally show reduced susceptibility to 
MS, mainly because they rely less on visual cues, which helps 
lessen sensory conflict [9]. However, since their vestibular and 
somatosensory systems remain intact, they can still experience 
MS, especially during intense or unfamiliar movements. 

Despite this, the mechanisms of MS in infants are not 
yet fully understood. One theory suggests that the negative 
reinforcement mechanism, which drives individuals to avoid 
harmful motion, is not activated in infants until they reach a 
particular developmental stage [10]. Additionally, factors 
such as their underdeveloped sensorimotor skills, existing 
medical conditions and habituation may contribute to their 
lower susceptibility to MS. This area offers opportunities for 
further research, emphasizing the complexity of MS and the 
need to explore neurophysiological factors and individual 
differences more thoroughly.  
 
EPIDEMIOLOGY IN THE PAEDIATRIC POPULATION 
Influence of Age on Disease Distribution in Children 
Evidence shows that MS follows a clear age-related pattern, 
forming  an  inverse  U-shaped  curve  across  a  person's life  

 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Age-related susceptibility to motion sickness in 
children [3,4]  
 
[3,4]. It is uncommon in infants, who tend to be resistant, 
probably due to immature sensory integration, as mentioned 
earlier [3,4,8]. Susceptibility then increases rapidly after age 
two, peaking during the school-age and prepubertal years 
and decreases after puberty Figure 1 [3,4]. 
 
Sex Differences in Susceptibility 
Females are generally more susceptible to MS than males, 
both in childhood and adulthood [4,11,12]. Hormonal 
fluctuations throughout the menstrual cycle may 
significantly increase the likelihood of MS in females after 
menarche [13-15]. Susceptibility tends to peak around 
menstruation and ovulation, probably due to changes in 
oestrogen and other reproductive hormones. 

Interestingly, prepubertal children also exhibit a clear 
sex difference in MS, suggesting that factors beyond 
hormones might be involved [4]. This gender disparity in 
MS persists across all ages, even when physical activity 
levels are similar. 

Genetic research has broadened our knowledge by 
uncovering sex-specific genetic variants that may heighten 
risk in females [16,17]. A large-scale study involving over 
80,000 participants identified several variants, particularly 
those associated with the development of the inner ear and 
the nervous system [17]. Notably, some of these variants 
have effects in females that are up to three times stronger, 
pointing to a sex-specific genetic influence on susceptibility. 
Nevertheless, the precise genetic mechanisms, especially 
those involving sex chromosomes, are still largely unknown, 
presenting a valuable opportunity for future investigation. 
 
Genetic and Hereditary Susceptibility 
Previous reports show a consistent relationship between 
heredity and family history and the risk of MS in children 
[17-19]. These genetic and family patterns are essential to 
consider when assessing a child’s susceptibility. Notably, 
twin studies reveal that monozygotic twins show 
significantly higher concordance rates than dizygotic twins 
[18,19].  

Large-scale research has estimated the heritability of 
MS to be between 57% and 70%, suggesting that genetic 
influences are more significant in younger people and tend 
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to diminish with age [18]. Additionally, a comprehensive 
genome-wide association study (GWAS) identified 35 
genetic variants associated with MS, many of which are 
linked to genes related to balance, inner ear function and 
neurological development [17]. Interestingly, some of these 
variants have a more substantial effect in females, aligning 
with the higher susceptibility often observed in girls. Future 
genetic research is important for identifying specific variants 
and broadening our understanding. 
 
Type of Transport 
The mode of transportation significantly influences the 
likelihood of children experiencing MS. Observations show 
that MS occurs more frequently in cars and buses than in other 
modes of transport. A large population study of 831 children 
aged 7 to 12 found notable differences in the prevalence of MS 
across transport modes [3]. Specifically, 43.4% of children 
reported symptoms when riding in cars and 43.2% did so on 
buses. Meanwhile, only 11.7% experienced symptoms on park 
swings and 11.6% on Ferris wheels. The higher risk of MS in 
ground vehicles, especially cars and buses, likely stems from 
complex sensory interactions related to linear motion. 

Interestingly, the previous report found that children 
experience less MS when traveling by ship or plane, likely 
because they seldom do so [3]. Although MS during air and 
sea travel is known, more research on children’s experiences 
is needed. Such studies could compare ground and non-
ground travel, helping develop better strategies to reduce MS 
and improve travel for young passengers and families. 
 
Common Paediatric Comorbidities 
Some children are more prone to MS due to specific medical 
conditions. For example, children with migraines, vestibular 
disorders, vasovagal syncope and Tourette’s syndrome often 
experience higher rates of MS than the general population 
[20-24]. 

One study revealed that 45% of children with migraines 
experienced MS, whereas only 5-7% of other groups did 
[20]. Similarly, research by Sophie Lipson et al. confirmed 
these findings, showing that 47.8% of children with MS also 
had a migraine variant [21]. Moreover, M. Abouzari et al. 
identified a significant association between childhood MS 
scores and the presence of definite vestibular migraine, 
suggesting a possible link between these conditions in 
children [22]. This suggests a meaningful relationship 
between the two. Therefore, recognizing MS may serve as a 
potential diagnostic indicator for childhood migraines [25]. 

While these findings provide valuable insights into the 
relationship between MS and specific medical conditions in 
children, the small sample sizes underscore the need for 
larger studies to validate these links and investigate 
additional contributing factors. 
 
Clinical Presentation and Diagnosis in Children 
MS in paediatric patients manifests a range of autonomic and 
neurovegetative symptoms, with nausea and vomiting being 
the most commonly reported and often most distressing for 

children [4]. Nausea typically emerges first, frequently 
followed by vomiting, which can sometimes be quite 
intense. During these episodes, children may exhibit signs 
such as pallor and clamminess. 

Currently, standard criteria for diagnosing MS in children 
are not well-established. However, the Bárány Society 
consensus criteria, as presented by Cha et al. [26], offer a 
valuable framework that emphasizes essential clinical features 
applicable across all age groups. Diagnosis is based on 
symptoms such as nausea, vomiting, pallor, sweating, dizziness 
and drowsiness during motion exposure. Notably, these 
symptoms typically subside with the cessation of motion and 
may reemerge upon repeated exposure. It is crucial to exclude 
other vestibular, neurological or gastrointestinal conditions as 
potential causes. Additionally, the authors classify MS into three 
distinct subtypes: classic motion sickness (CMS), resulting from 
actual physical movement; visually induced motion sickness 
(VIMS), elicited by perceived motion in virtual reality (VR) or 
screen-based environments; and motion sickness disorder 
(MSD), characterized by persistent hypersensitivity leading to 
functional impairment [26]. 

It is important to recognize that previous diagnostic 
criteria were primarily designed for adults and have not been 
systematically validated for younger populations. The lack 
of definitive diagnostic criteria for MS in children arises 
from several challenges. Children experience rapid 
developmental changes in anatomy, pathophysiology, 
neurology and psychosocial factors, resulting in a broader 
spectrum of symptoms than in adults [4,8,27]. 

Moreover, younger children may struggle to articulate 
their experiences, complicating accurate clinical assessments. 
For example, preschool-aged children may predominantly 
report headaches and significant instability, such as balance 
difficulties or falls, while exhibiting fewer autonomic 
symptoms like nausea, compared to older children and adults 
[27]. Establishing a standardized approach to diagnosing MS 
in children would greatly enhance clinical understanding and 
treatment efficacy. Further research and validation are 
essential to develop criteria that address the unique 
experiences of younger patients. 

In terms of assessment, several validated self-report 
tools can significantly improve the objective evaluation of 
MS. For instance, the Motion Sickness Susceptibility 
Questionnaire (MSSQ), created by Golding, measures 
lifetime susceptibility to physical motion sickness [28]. The 
Motion Sickness Assessment Questionnaire (MSAQ), 
developed by Gianaros et al. [29], evaluates symptom 
distribution across the gastrointestinal, peripheral, central 
and somatogenic domains. For quicker assessments, the 
Motion Sickness Severity Scale (MSSS) uses a six-item 
questionnaire to measure symptom severity accurately [30]. 

Cybersickness can be considered a specific subtype of 
MS primarily triggered by visual or VR stimuli. Children can 
experience cybersickness similarly to adults and research 
indicates that short-term, supervised use of VR by children 
generally leads to mild, temporary symptoms [31]. A 
systematic review of VR safety in children under 14 found 
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that, while VR may cause mild symptoms such as nausea and 
dizziness, these are typically not severe enough to deter 
children from engaging with VR technology [32]. 

To address visually induced motion sickness (VIMS), 
researchers often use the Visually Induced Motion Sickness 
Susceptibility Questionnaire (VIMSSQ) [33]. Additionally, the 
modified Simulator Sickness Questionnaire for children (Peds 
SSQ) is employed to assess MS in young children during VR 
sessions [34]. Leveraging these tools can enhance diagnostic 
accuracy and facilitate more effective symptom recognition. 
 
MANAGEMENT  
Non-Pharmacological Interventions  
Behavioural and Environmental Strategies: Behavioural 
interventions are universally considered the foundation of 
paediatric MS management. They are easy for caregivers to 
implement during everyday travel. The central aim of these 
measures is to reduce the sensory conflicts that drive 
symptoms while also addressing psychological triggers, such 
as anticipatory anxiety. 
 
Seating Position 
Making a few simple adjustments and implementing 
practical strategies can significantly improve travel 
experiences, turning them from stressful to manageable. 
While most current research focuses on adults or mixed 
groups, these methods are helpful and easy to use, even for 
children, though more specific evidence is still needed 
[35,36]. 

Studies indicate that looking out the window toward the 
horizon can help alleviate MS, especially for those who are 
more susceptible to it [35]. Clear visual information helps 
the brain anticipate motion, reducing sensory conflict.  

Additionally, seating arrangements affect comfort 
during car journeys; facing backward or having a restricted 
view increases the likelihood of MS [36]. Forward-facing 
seats with an unobstructed view of the road provide the most 
relief, but more research on children is needed to optimize 
travel comfort. 

Another potential method to reduce MS in children 
focuses on increasing their sense of control during vehicle 
travel. Active engagement, such as anticipating or simulating 
vehicle movement, can reduce discomfort. A study by Chang 
et al. found that children who interacted with virtual vehicle 
controls experienced less MS [37]. While these scenarios 
don’t perfectly mirror real-world situations because children 
aren’t actually driving, the results emphasize the benefits of 
incorporating interactive or predictive features, such as 
virtual simulations or gamified tasks, to foster anticipatory 
awareness and reduce sensory mismatch for young 
travellers. 
 
Trip-Related Modifications 
Several proposed behavioural and environmental 
modifications may be beneficial, although it is essential to 
note that paediatric-specific trials have not yet validated all 
of these strategies [38,39]. Some suggested advice includes: 

taking breaks every one to two hours, maintaining an upright 
posture with proper head support, avoiding leaning forward, 
ensuring good ventilation and avoiding strong odours [38]. 
Additionally, limiting activities such as reading or using 
devices can help reduce the risk of visual-vestibular conflict, 
which may lead to nausea [38]. Ongoing research is essential 
to assess the preventive effectiveness of these interventions 
better and to support their use in paediatric care. 
 
Cognitive Factors  
Parents' support and outlook can shape a child's 
perception of their symptoms. Research indicates that 
children who expect to feel ill are more likely to do so, 
highlighting the importance of parental guidance in 
preventing symptoms [40]. Therefore, parents should aim 
to frame trips positively, avoid repeatedly inquiring about 
symptoms and use distractions such as music, 
conversation or games. Conversely, providing 
predictability about motion can significantly reduce 
symptoms and promote more enjoyable trips [41]. 
Although most evidence comes from adult studies, similar 
mechanisms likely apply to children as well.  
 
Vestibular Rehabilitation and Habituation Training 
Vestibular rehabilitation is increasingly recognized as a 
valuable treatment for children with vestibular disorders or 
vestibular migraine [42]. However, evidence supporting its 
effectiveness in reducing MS in healthy children is limited. 
These exercise-based programs aim to improve balance, 
reduce dizziness and enhance the quality of life for 
individuals with various vestibular disorders. It typically 
includes exercises targeting gaze stabilization, balance, gait 
and habituation [42,43]. 

There is potential to develop standardized guidelines for 
the “dose” of vestibular rehabilitation in paediatric MS. The 
French Society of Otorhinolaryngology endorses its early 
use in children with vestibular dysfunction [44]. It favours 
personalized, symptom-driven approaches over fixed 
protocols. Additionally, it recommends that exercises be 
adapted to age and developmental stage, though details on 
session numbers or durations remain open for discussion. 
More research is needed to evaluate its effectiveness in 
healthy children with MS and to determine the best protocols 
and doses for this group. 

Habituation exercises, part of vestibular rehabilitation, 
offer a non-pharmaceutical method for reducing MS in both 
adults and children [45]. Repeated, controlled exposure to 
motion stimuli initially provokes symptoms but leverages 
the vestibular system's ability to adapt, resulting in 
desensitization and greater tolerance. Evidence indicates that 
this exposure can produce long-term reductions in MS, with 
some individuals experiencing relief for as long as 18 weeks 
[46]. Although most studies focus on adults, children are also 
affected and may benefit since research shows a post-
pubertal decline in MS linked to habituation [4]. A cautious, 
gradual approach starting with short vehicle rides is 
recommended.  
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Habituation effects are usually specific to the motion 
type and training setting. Desensitization to one motion 
(such as linear acceleration) doesn’t necessarily reduce 
symptoms from another (such as angular acceleration) or 
from more intense exposures [47]. Habituation also doesn't 
transfer well between virtual and real environments [48]. 
 
Dietary and Herbal Approaches 
Growing interest exists in nutritional and herbal remedies for 
managing MS, especially among adults [39]. Ginger, in 
particular, has been extensively studied [49-53]. However, 
there is a lack of high-quality randomized controlled trials in 
children that definitively demonstrate its effectiveness for 
MS compared with standard pharmacological treatments. In 
other paediatric conditions, ginger has a good safety profile 
[54]. It is a well-tolerated natural remedy, with only mild 
gastrointestinal side effects [52]. Families seeking 
alternatives when pharmaceutical options are limited may 
find it helpful. Future paediatric studies are necessary to 
better understand its efficacy and safety for this purpose. 

Ginger's potential benefits in alleviating MS may stem 
from its effects on gastric motility, plasma vasopressin levels 
and modulation of histamine and acetylcholine within the 
vestibular system, as well as its role in metabolic regulation 
[55,56].  
 
Other Alternative Methods 
Acupressure, a complementary therapy, has shown potential 
to reduce symptoms of various conditions by applying 
pressure to the Neiguan point (P6) on the anterior wrist, often 
using a wristband [57]. Other acupoint sites have also been 
studied in paediatric patients. This technique has been 
examined in children, providing relief from nausea and 
vomiting associated with several paediatric illnesses [57]. Its 
non-invasive, simple and low-risk approach makes it an 
attractive option. However, there is currently no direct 
paediatric trial specifically examining acupressure for MS. 
More research is needed to confirm its effectiveness. 

Electronic neuromodulation bands that deliver gentle 
electrical stimulation are increasingly marketed. For 
example, galvanic vestibular stimulation (GVS) shows 
promise and has been used in adults, including trials 
addressing MS [58]. There is no direct clinical evidence in 
children and safety and optimal dosing for paediatric use are 
not established. 

Emerging technologies such as VR-based therapy and 
training show promise but remain experimental and 
insufficiently tested, particularly regarding paediatric MS. 
Recent vestibular rehabilitation guidelines explicitly 
recommend against using virtual reality to treat children and 
young adolescents with vestibular dysfunction [44]. 
 
Pharmacological Interventions 
While behavioural measures and environmental adjustments 
are the primary strategies for preventing and managing MS, 
pharmacologic treatment may be necessary for individuals 
with severe or resistant cases. Healthcare providers often 

find prescribing these medications challenging because 
many are used “off-label” in children, outside their approved 
indications. Consequently, medication decisions should be 
made cautiously, considering variable effectiveness and the 
potential for significant side effects that require careful 
monitoring in paediatric patients. 
 
Antihistamines 
Antihistamines, especially first-generation H₁ antagonists 
such as dimenhydrinate, meclizine, cinnarizine and 
promethazine, are effective in preventing MS in adults, 
particularly in those prone to seasickness or airsickness [59]. 

They act by blocking central H₁ receptors in the 
vestibular nuclei and vomiting centre, reducing nausea and 
vomiting signals [60]. These older medications cross the 
blood-brain barrier, enhancing their benefits but also causing 
side effects such as sedation in over 50% of patients, which 
can impact learning and alertness in children [59,61,62]. 
Additional side effects include drowsiness, fatigue, dizziness 
and anticholinergic effects like dry mouth and blurred vision 
[59]. 

In contrast, newer antihistamines, which cross the 
blood-brain barrier less readily, are less sedating but 
ineffective for MS [63]. First-generation antihistamines 
remain beneficial for certain patients who can manage 
sedation. A Cochrane review of nine trials confirmed their 
efficacy, estimating a 40% reduction in MS risk compared 
with 25% with placebo, but highlighted the need for more 
research on their safety and effectiveness in children under 
18 [62]. These medications are more effective as 
prophylaxis, as they tend to be less helpful once symptoms 
appear.  

While off-label use in children as young as 2 is common, 
careful monitoring is essential due to potential adverse 
effects. A significant need remains for well-controlled 
paediatric studies to enhance our understanding of the 
efficacy and safety of these medications in younger 
individuals. 
 
Anticholinergics 
Scopolamine is a well-established anticholinergic used 
primarily to prevent MS in adults and children 12 years of 
age or older [64-68]. As a nonselective anticholinergic, it 
effectively inhibits the vestibulo-visual reflex, blocks signals 
to the vomiting centre and provides central antimuscarinic 
effects [66,68]. 

The medication can be administered via various routes, 
including oral and non-oral methods [69]. Non-oral options, 
such as transdermal patches, intranasal sprays and gels, offer 
advantages, including fewer side effects and less impact on 
the gastrointestinal system, making them suitable for 
individuals with MS and gastric issues [70-72]. Transdermal 
patches are the most common delivery method [70,71]. 
When applied to the mastoid area, they usually begin to work 
within 4 to 8 hours and last up to 72 hours. The patch can be 
replaced as needed for extended relief. Intranasal sprays can 
offer faster relief for MS [72].  
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Orally, scopolamine is effective in adults at doses of 
0.3 to 0.6 mg, with children requiring smaller amounts [73]. 
Oral doses take effect within 30 minutes and last about four 
to six hours, making them suitable for short trips [73]. 
Combining oral and transdermal patches may improve 
relief for longer journeys. Safety in children under 12 isn't 
fully established, so caution is advised. Evidence from 
other contexts suggests potential. For instance, a study 
shows that transdermal scopolamine is effective and 
tolerable for children with sialorrhea, indicating possible 
broader off-label use [74]. 

When using scopolamine for MS, be aware of safety 
concerns related to its anticholinergic effects. Common side 
effects include dry mouth, constipation, urinary retention 
and ocular symptoms [70,71]. Neurological effects range 
from restlessness and drowsiness to hallucinations and 
euphoria [70,71]. Rare cases in children have involved 
delirium and psychosis from transdermal use during long 
trips [75]. Although rare, these cases highlight the need for 
careful monitoring of side effects. 

Given the neuropsychiatric effects of scopolamine in 
children and limited evidence of safety and efficacy, 
exploring alternatives for MS prevention is wise. 
Behavioural and non-pharmacologic methods should be the 
first choice. Medication, such as first-generation 
antihistamines, may be used for severe cases unresponsive to 
initial strategies. If scopolamine is needed, it should be used 
under medical supervision with careful dosing and 
monitoring. Research is vital to better understand its safety 
and establish paediatric guidelines. 
 
Neuroleptics 
Phenothiazines are neuroleptic derivatives with antiemetic 
effects, but haven’t been studied in children and adolescents 
for MS [76]. Their routine use isn’t recommended due to 
unpredictable, sometimes severe toxicity. Safer options are 
preferred for paediatric patients. 
 
Serotonin Antagonists 
Ondansetron is an example of an antiemetic commonly used 
for a variety of clinical conditions characterized by vomiting 
and nausea [77,78]. Its favourable safety profile and 
effectiveness make it a valuable option in these cases. 
However, no published studies specifically examine its 
efficacy in treating MS among children. This suggests an 
opportunity for further research to assess the potential 
benefits of ondansetron in this area. 
 
Medications for Related Comorbidities 
When treating children with MS, it's essential to recognize 
its frequent association with other clinical conditions and 
comorbidities. These may include vestibular disorders, 
various migraine types, particularly vestibular and 
abdominal migraines, irritable bowel syndrome and other 
hypersensitivity disorders [20-22]. These conditions often 
share interconnected underlying mechanisms, primarily 
involving abnormalities in central vestibular processing 

regions, particularly in serotonergic and dopaminergic 
pathways, which affect spatial awareness and autonomic 
responses. 

MS may not only occur in isolation but can also precede 
or accompany migraines, indicating its role within a broader 
vestibular–migraine spectrum rather than being a standalone 
issue. This connection suggests that strategies targeting these 
shared neurobiological foundations could offer additional 
benefits. Future clinical trials are essential to assess the 
effectiveness of these approaches and to establish safe, age-
appropriate treatments for children with comorbidities. 

 
CONCLUSIONS 
Motion sickness is common in children, especially during 
travel and peaks in school-aged children. It is more common 
among those with a family history or other comorbidities. 
Several treatment methods exist. Generally, non-
pharmacological interventions and behavioural therapies are 
preferred for children because they are safer and easier to 
implement. Despite existing research, there is a pressing 
need for further studies on specific aspects of motion 
sickness in children. These studies should aim to refine 
diagnostic criteria, explore the impact of comorbidities and 
develop innovative treatments through targeted randomized 
controlled trials. Addressing these gaps can help healthcare 
providers improve care, ensuring better travel experiences 
and overall well-being for children. 
 
Limitations 
This review highlights several factors that may influence the 
interpretation of findings. Many studies involve small 
sample sizes or include mixed age groups, which can limit 
their applicability to paediatric populations and may not 
fully capture children's unique physiological and 
developmental needs. 

Furthermore, some studies rely on self-reported data, 
which can introduce bias, especially because younger 
children may struggle to articulate their symptoms. The lack 
of standardized diagnostic criteria for MS in children also 
complicates assessments and may lead to inconsistent 
experiences. 

Furthermore, although various management strategies 
are evaluated, the efficacy of behavioural and 
pharmacological interventions can differ significantly 
among children due to factors such as age and health status. 
Current research emphasizes the necessity for additional 
high-quality studies and randomized controlled trials 
focusing on paediatric populations. Acknowledging these 
limitations underscores the importance of ongoing research 
to enhance understanding of MS in children and to develop 
practical management approaches. 

 
REFERENCES 
[1] Huppert, Doreen et al. “A historical view of motion sickness—

a plague at sea and on land, also with military impact.” 
Frontiers in Neurology, vol. 8, April 2017. 
https://doi.org/10.3389/fneur.2017.00114. 



Almutairi: Motion Sickness in Children: A Narrative Review 
 

55 

 

[2] Mittelstaedt, Justin Maximilian. “Individual predictors of the 
susceptibility for motion-related sickness: a systematic 
review.” Journal of Vestibular Research, vol. 30, no. 3, July 
2020, pp. 165–193. https://doi.org/10.3233/VES-200702. 

[3] Henriques, Isadora Ferreira et al. “Motion sickness prevalence 
in school children.” European Journal of Pediatrics, vol. 173, 
no. 11, November 2014, pp. 1473–1482. 
https://doi.org/10.1007/s00431-014-2351-1. 

[4] Huppert, Doreen et al. “Survey of motion sickness susceptibility 
in children and adolescents aged 3 months to 18 years.” Journal 
of Neurology, vol. 266, no. S1, September 2019, pp. 65–73. 
https://doi.org/10.1007/s00415-019-09333-w. 

[5] Zhang, Li-Li et al. “Motion sickness: current knowledge and 
recent advance.” CNS Neuroscience & Therapeutics, vol. 22, no. 
1, January 2016, pp. 15–24. https://doi.org/10.1111/cns.12468. 

[6] Golding, John F. and Michael A. Gresty. “Pathophysiology 
and treatment of motion sickness.” Current Opinion in 
Neurology, vol. 28, no. 1, February 2015, pp. 83–88. 
https://doi.org/10.1097/WCO.0000000000000163. 

[7] Cohen, Bernard et al. “The neural basis of motion sickness.” 
Journal of Neurophysiology, vol. 121, no. 3, March 2019, pp. 
973–982. https://doi.org/10.1152/jn.00674.2018. 

[8] Schnabel, Lutz et al. “Age-dependent perturbation of the 
perceptual and postural vertical by visual roll vection and 
susceptibility to motion sickness in children.” Journal of 
Neurology, vol. 269, no. 11, November 2022, pp. 5724–5730. 
https://doi.org/10.1007/s00415-022-11017-x. 

[9] de Thierry de Faletans, Camille et al. “Motion sickness and 
visual impairment.” Brain Research Bulletin, vol. 217, 
October 2024, pp. 111063. https://doi.org/10.1016/ 
j.brainresbull.2024.111063. 

[10] Bowins, Brad. “Motion sickness: a negative reinforcement 
model.” Brain Research Bulletin, vol. 81, no. 1, January 2010, 
pp. 7–11. https://doi.org/10.1016/j.brainresbull.2009.09.017. 

[11] Paillard, A.C. et al. “Motion sickness susceptibility in healthy 
subjects and vestibular patients: effects of gender, age and trait-
anxiety.” Journal of Vestibular Research, vol. 23, no. 4–5, November 
2013, pp. 203–209. https://doi.org/10.3233/VES-130501. 

[12] Levine, Max E. and Robert M. Stern. “Spatial task 
performance, sex differences and motion sickness 
susceptibility.” Perceptual and Motor Skills, vol. 95, no. 2, 
October 2002, pp. 425–431. 
https://doi.org/10.2466/pms.2002.95.2.425. 

[13] Matchock, Robert L. et al. “Susceptibility to nausea and 
motion sickness as a function of the menstrual cycle.” 
Women’s Health Issues, vol. 18, no. 4, July 2008, pp. 328–
335. https://doi.org/10.1016/j.whi.2008.01.006. 

[14] Clemes, Stacy A. and Peter A. Howarth. “The menstrual cycle 
and susceptibility to virtual simulation sickness.” Journal of 
Biological Rhythms, vol. 20, no. 1, February 2005, pp. 71–82. 
https://doi.org/10.1177/0748730404272567. 

[15] Saman, Yougan et al. “Sex-disease dimorphism underpins 
enhanced motion sickness susceptibility in primary adrenal 
insufficiency: a cross-sectional observational study.” 
Experimental Brain Research, vol. 241, no. 4, April 2023, pp. 
1199–1206. https://doi.org/10.1007/s00221-023-06592-y. 

[16] Zhang, Xinchen and Yeqing Sun. “The predictive role of 
ADRA2A Rs1800544 and HTR3B Rs3758987 
polymorphisms in motion sickness susceptibility.” 
International Journal of Environmental Research and Public 
Health, vol. 18, no. 24, December 2021, pp. 13163. 
https://doi.org/10.3390/ijerph182413163. 

[17] Hromatka, Bethann S. et al. “Genetic variants associated with 
motion sickness point to roles for inner ear development, 
neurological processes and glucose homeostasis.” Human 
Molecular Genetics, vol. 24, no. 9, May 2015, pp. 2700–2708. 
https://doi.org/10.1093/hmg/ddv028. 

[18] Reavley, Caroline M. et al. “Genetic influences on motion 
sickness susceptibility in adult women: a classical twin study.” 
Aviation, Space and Environmental Medicine, vol. 77, no. 11, 
November 2006, pp. 1148–1152. 

[19] Abe, K. et al. “Behavioural genetics of early childhood: fears, 
restlessness, motion sickness and enuresis.” Acta Geneticae 
Medicae et Gemellologiae: Twin Research, vol. 33, no. 2, April 
1984, pp. 303–306. https://doi.org/10.1017/S0001566000007340. 

[20] Barabas, Gabor et al. “Childhood migraine and motion 
sickness.” Pediatrics, vol. 72, no. 2, August 1983, pp. 188–
190. https://doi.org/10.1542/peds.72.2.188. 

[21] Hhh Lipson, Sophie et al. “Severe motion sickness in infants 
and children.” European Journal of Paediatric Neurology, vol. 
28, September 2020, pp. 176–179. 
https://doi.org/10.1016/j.ejpn.2020.06.010. 

[22] Abouzari, Mehdi et al. “The relationship between vestibular 
migraine and motion sickness susceptibility.” Otology & 
Neurotology, vol. 41, no. 8, September 2020, pp. 1116–1121. 
https://doi.org/10.1097/MAO.0000000000002705. 

[23] Barabas, Gabor et al. “Motion sickness in children with 
Tourette’s syndrome.” Annals of Neurology, vol. 15, no. 3, 
March 1984, pp. 309–309. 
https://doi.org/10.1002/ana.410150321. 

[24] Bosser, Gilles et al. “Relation between motion sickness 
susceptibility and vasovagal syncope susceptibility.” Brain 
Research Bulletin, vol. 68, no. 4, January 2006, pp. 217–226. 
https://doi.org/10.1016/j.brainresbull.2005.05.031. 

[25] Cokyaman, Turgay and Ulgen Ozcan Erdem. “Can a familial 
history of migraine and motion sickness be used in the 
diagnosis of childhood migraine?” Brain and Development, 
vol. 47, no. 3, June 2025, pp. 104360. 
https://doi.org/10.1016/j.braindev.2025.104360. 

[26] Cha, Yoon-Hee et al. “Motion sickness diagnostic criteria: 
consensus document of the classification committee of the Bárány 
Society.” Journal of Vestibular Research, vol. 31, no. 5, October 
2021, pp. 327–344. https://doi.org/10.3233/VES-200005. 

[27] Takahashi, Masahiro et al. “Study on experimental motion 
sickness in children.” Acta Oto-Laryngologica, vol. 114, no. 
3, January 1994, pp. 231–237. 
https://doi.org/10.3109/00016489409126049. 

[28] Golding, J.F. “Motion sickness susceptibility questionnaire 
revised and its relationship to other forms of sickness.” Brain 
Research Bulletin, vol. 47, no. 5, November 1998, pp. 507–
516. https://doi.org/10.1016/s0361-9230(98)00091-4. 

[29] Gianaros, P.J. et al. “A questionnaire for the assessment of the 
multiple dimensions of motion sickness.” Aviation, Space and 
Environmental Medicine, vol. 72, no. 2, February 2001, pp. 115–119. 

[30] Czeisler, Mark É. et al. “Validation of the motion sickness 
severity scale: secondary analysis of a randomized, double-
blind, placebo-controlled study of a treatment for motion 
sickness.” PLOS ONE, vol. 18, no. 1, January 2023, pp. 
e0280058. https://doi.org/10.1371/journal.pone.0280058. 

[31] Tychsen, Lawrence and Paul Foeller. “Effects of immersive 
virtual reality headset viewing on young children: visuomotor 
function, postural stability and motion sickness.” American 
Journal of Ophthalmology, vol. 209, January 2020, pp. 151–
159. https://doi.org/10.1016/j.ajo.2019.07.020. 



Almutairi: Motion Sickness in Children: A Narrative Review 
 

56 

 

[32] Bexson, Charlotte et al. “Safety of virtual reality use in 
children: a systematic review.” European Journal of 
Pediatrics, vol. 183, no. 5, March 2024, pp. 2071–2090. 
https://doi.org/10.1007/s00431-024-05488-5. 

[33] Keshavarz, Behrang et al. “The visually induced motion 
sickness susceptibility questionnaire (VIMSSQ): estimating 
individual susceptibility to motion sickness-like symptoms 
when using visual devices.” Human Factors: The Journal of the 
Human Factors and Ergonomics Society, vol. 65, no. 1, February 
2023, pp. 107–124. https://doi.org/10.1177/00187208211008687. 

[34] Hoeft, Raegan M. et al. “Kids get sick too: a proposed child 
simulator sickness questionnaire.” Proceedings of the Human 
Factors and Ergonomics Society Annual Meeting, vol. 47, no. 
20, October 2003, pp. 2137–2141. 
https://doi.org/10.1177/154193120304702013. 

[35] Xie, Weiyin et al. “Inducers of motion sickness in vehicles: a 
systematic review of experimental evidence and meta-
analysis.” Transportation Research Part F: Traffic Psychology 
and Behaviour, vol. 99, November 2023, pp. 167–188. 
https://doi.org/10.1016/j.trf.2023.10.013. 

[36] Rottmann, Leonhard et al. “Influence of seating orientation on 
motion sickness in autonomous vehicles.” Applied 
Ergonomics, vol. 130, September 2025, pp. 104643. 
https://doi.org/10.1016/j.apergo.2025.104643. 

[37] Chang, Chih-Hui et al. “Control of a virtual vehicle influences 
postural activity and motion sickness in pre-adolescent 
children.” Human Movement Science, vol. 78, August 2021, 
pp. 102832. https://doi.org/10.1016/j.humov.2021.102832. 

[38] Brainard, Andrew and Chip Gresham. “Prevention and 
treatment of motion sickness.” American Family Physician, 
vol. 90, no. 1, July 2014, pp. 41–46. 

[39] Rahimzadeh, Ghazal et al. “Nutritional and behavioral 
countermeasures as medication approaches to relieve motion 
sickness: a comprehensive review.” Nutrients, vol. 15, no. 6, 
March 2023, pp. 1320. https://doi.org/10.3390/nu15061320. 

[40] Smith, Louise E. et al. “Psychosocial factors affecting parental 
report of symptoms in children: a systematic review.” 
Psychosomatic Medicine, vol. 82, no. 2, February 2020, pp. 
187–196. https://doi.org/10.1097/PSY.0000000000000767. 

[41] Kuiper, Ouren X. et al. “Knowing what’s coming: 
Unpredictable motion causes more motion sickness.” Human 
Factors: The Journal of the Human Factors and Ergonomics 
Society, vol. 62, no. 8, December 2020, pp. 1339–1348. 
https://doi.org/10.1177/0018720819876139. 

[42] Vesole, Adam S. et al. “The role of motion sensitivity and 
headaches on vestibular rehabilitation outcomes in pediatric 
vestibular migraines.” Otology & Neurotology, vol. 45, no. 3, 
March 2024, pp. e177–e185. 
https://doi.org/10.1097/MAO.0000000000004120. 

[43] Rine, Rose. “Vestibular rehabilitation for children.” Seminars 
in Hearing, vol. 39, no. 3, August 2018, pp. 334–344. 
https://doi.org/10.1055/s-0038-1666822. 

[44] Reynard, Pierre et al. “Guidelines of the French Society of 
Otorhinolaryngology and Head and Neck Surgery (SFORL) for 
vestibular rehabilitation in children with vestibular dysfunction: A 
systematic review.” Archives de Pédiatrie, vol. 31, no. 4, May 
2024, pp. 217–223. https://doi.org/10.1016/j.arcped.2024.02.006. 

[45] Keshavarz, Behrang and John F. Golding. “Motion sickness: 
Current concepts and management.” Current Opinion in 
Neurology, vol. 35, no. 1, February 2022, pp. 107–112. 
https://doi.org/10.1097/WCO.0000000000001018. 

[46] Dai, Mingjia et al. “Prolonged reduction of motion sickness 
sensitivity by visual-vestibular interaction.” Experimental 
Brain Research, vol. 210, nos. 3–4, May 2011, pp. 503–513. 
https://doi.org/10.1007/s00221-011-2548-8. 

[47] Koch, Andreas et al. “The neurophysiology and treatment of 
motion sickness.” Deutsches Ärzteblatt International, October 
2018. https://doi.org/10.3238/arztebl.2018.0687. 

[48] Tychsen, Lawrence and Paul Foeller. “Effects of Immersive 
Virtual Reality Headset Viewing on Young Children: 
Visuomotor Function, Postural Stability and Motion Sickness.” 
American Journal of Ophthalmology, vol. 209, January 2020, 
pp. 151–59. https://doi.org/10.1016/j.ajo.2019.07.020. 

[49] Tariq, Muhammad et al. “The impact of ginger on alleviating 
motion sickness.” Pakistan Armed Forces Medical Journal, 
vol. 74, no. SUPPL-2, November 2024, pp. S295–S299. 
https://doi.org/10.51253/pafmj.v74iSUPPL-2.5508. 

[50] Kwak, Jin Sook et al. “Systematic review of the effect of dried 
ginger powder on improvement of nausea and vomiting 
associated with early pregnancy or motion sickness.” Journal 
of Nutrition and Health, vol. 47, no. 1, 2014, pp. 45. 
https://doi.org/10.4163/jnh.2014.47.1.45. 

[51] Lien, Han-Chung et al. “Effects of ginger on motion sickness 
and gastric slow-wave dysrhythmias induced by circular 
vection.” American Journal of Physiology-Gastrointestinal 
and Liver Physiology, vol. 284, no. 3, March 2003, pp. G481–
G489. https://doi.org/10.1152/ajpgi.00164.2002. 

[52] Nunes, Carlos Pereira et al. “Clinical evaluation of the use of 
ginger extract in the preventive management of motion 
sickness.” Current Therapeutic Research, vol. 92, 2020, pp. 
100591. https://doi.org/10.1016/j.curtheres.2020.100591. 

[53] Nunes, Carlos P. et al. “A combination of gamma-
aminobutyric acid, glutamic acid, calcium, thiamine, 
pyridoxine and cyanocobalamin vs ginger extract in the 
management of chronic motion sickness: A clinical 
evaluation.” Current Therapeutic Research, vol. 99, 2023, pp. 
100719. https://doi.org/10.1016/j.curtheres.2023.100719. 

[54] Nocerino, Rita et al. “Efficacy of ginger as antiemetic in 
children with acute gastroenteritis: A randomised controlled 
trial.” Alimentary Pharmacology & Therapeutics, vol. 54, no. 
1, July 2021, pp. 24–31. https://doi.org/10.1111/apt.16404. 

[55] Zhong, Wanlin et al. “Biochemical analysis reveals the 
systematic response of motion sickness mice to ginger 
(Zingiber officinale) extract’s amelioration effect.” Journal of 
Ethnopharmacology, vol. 290, May 2022, pp. 115077. 
https://doi.org/10.1016/j.jep.2022.115077. 

[56] Bischoff-Kont, Iris and Robert Fürst. “Benefits of ginger and 
its constituent 6-shogaol in inhibiting inflammatory 
processes.” Pharmaceuticals, vol. 14, no. 6, June 2021, pp. 
571. https://doi.org/10.3390/ph14060571. 

[57] Ramdaniati, Sri et al. “Acupressure intervention for 
children: A scoping review.” Belitung Nursing Journal, vol. 
11, no. 1, January 2025, pp. 1–13. 
https://doi.org/10.33546/bnj.3524. 

[58] Allred, Aaron R. et al. “Validating sensory conflict theory and 
mitigating motion sickness in humans with galvanic vestibular 
stimulation.” Communications Engineering, vol. 4, no. 1, April 
2025, pp. 78. https://doi.org/10.1038/s44172-025-00417-2. 

[59] Karrim, Nadine et al. “Antihistamines for motion sickness.” 
Cochrane Database of Systematic Reviews, vol. 2022, no. 10, 
October 2022. https://doi.org/10.1002/ 
14651858.CD012715.pub2. 



Almutairi: Motion Sickness in Children: A Narrative Review 
 

57 

 

[60] Chen, Zhang-Peng et al. “Histamine H1 receptor contributes 
to vestibular compensation.” The Journal of Neuroscience, 
vol. 39, no. 3, January 2019, pp. 420–433. 
https://doi.org/10.1523/JNEUROSCI.1350-18.2018. 

[61] Obradovic, Tanja et al. “Assessment of the first and second 
generation antihistamines brain penetration and role of P-
glycoprotein.” Pharmaceutical Research, vol. 24, no. 2, 
February 2007, pp. 318–327. https://doi.org/10.1007/s11095-
006-9149-4. 

[62] Ten Eick, Andrew P. et al. “Safety of antihistamines in 
children.” Drug Safety, vol. 24, no. 2, 2001, pp. 119–147. 
https://doi.org/10.2165/00002018-200124020-00003. 

[63] Nakamura, Tadaho et al. “Brain histamine H1 receptor 
occupancy after oral administration of desloratadine and 
loratadine.” Pharmacology Research & Perspectives, vol. 7, 
no. 4, August 2019. https://doi.org/10.1002/prp2.499. 

[64] Spinks, A.B. et al. “Scopolamine for preventing and treating 
motion sickness.” Cochrane Database of Systematic Reviews, 
edited by Jason Wasiak, John Wiley & Sons, Ltd, 2004. 
https://doi.org/10.1002/14651858.CD002851.pub2. 

[65] Spinks, Anneliese and Jason Wasiak. “Scopolamine 
(hyoscine) for preventing and treating motion sickness.” 
Cochrane Database of Systematic Reviews, June 2011. 
https://doi.org/10.1002/14651858.CD002851.pub4. 

[66] Zhang, Yu-Xin et al. “Scopolamine for patients with motion 
sickness: A systematic review and meta-analysis with trial 
sequential analysis.” Acta Oto-Laryngologica, vol. 144, nos. 
7–8, August 2024, pp. 429–438. 
https://doi.org/10.1080/00016489.2024.2397556. 

[67] Bestaven, Emma et al. “The influence of scopolamine on 
motor control and attentional processes.” PeerJ, vol. 4, May 
2016, pp. e2008. https://doi.org/10.7717/peerj.2008. 

[68] Liem-Moolenaar, Marieke et al. “Pharmacokinetic–
pharmacodynamic relationships of central nervous system 
effects of scopolamine in healthy subjects.” British Journal of 
Clinical Pharmacology, vol. 71, no. 6, June 2011, pp. 886–
898. https://doi.org/10.1111/j.1365-2125.2011.03936.x. 

[69] Schmäl, F. “Neuronal mechanisms and the treatment of 
motion sickness.” Pharmacology, vol. 91, nos. 3–4, 2013, pp. 
229–241. https://doi.org/10.1159/000350185. 

[70] Nachum, Zohar et al. “Transdermal scopolamine for 
prevention of motion sickness.” Clinical Pharmacokinetics, 
vol. 45, no. 6, 2006, pp. 543–566. 
https://doi.org/10.2165/00003088-200645060-00001. 

[71] Renner, Ulf D. et al. “Pharmacokinetics and pharmacodynamics 
in clinical use of scopolamine.” Therapeutic Drug Monitoring, 
vol. 27, no. 5, October 2005, pp. 655–665. 
https://doi.org/10.1097/01.ftd.0000168293.48226.57. 

[72] Stankovic, Aleksandra S. et al. “Intranasal scopolamine for 
motion sickness.” Aerospace Medicine and Human 
Performance, vol. 90, no. 11, November 2019, pp. 917–924. 
https://doi.org/10.3357/AMHP.5456.2019. 

[73] Nachum, Z. et al. “Scopolamine bioavailability in combined 
oral and transdermal delivery.” The Journal of Pharmacology 
and Experimental Therapeutics, vol. 296, no. 1, January 2001, 
pp. 121–123. 

[74] Al Jeraisy, Majed et al. “Efficacy of scopolamine transdermal 
patch in children with sialorrhea in a pediatric tertiary care 
hospital.” BMC Pediatrics, vol. 20, no. 1, December 2020, pp. 
437. https://doi.org/10.1186/s12887-020-02336-x. 

[75] Lin, C.-H. et al. “Delirium after transdermal scopolamine 
patch in two children.” The Journal of Neuropsychiatry and 
Clinical Neurosciences, vol. 26, no. 2, April 2014, pp. E01–
E02. https://doi.org/10.1176/appi.neuropsych.12120411. 

[76] Isbister, Geoffrey K. et al. “Antipsychotic poisoning in young 
children.” Drug Safety, vol. 28, no. 11, 2005, pp. 1029–1044. 
https://doi.org/10.2165/00002018-200528110-00004. 

[77] Ruktrirong, Jittra et al. “Single daily dosing versus divided 
dosing intravenous ondansetron to prevent chemotherapy-
induced nausea and vomiting among children: A comparative 
randomized double-blind controlled trial.” Pediatric Blood & 
Cancer, vol. 68, no. 6, June 2021. 
https://doi.org/10.1002/pbc.29002. 

[78] Niño-Serna, Laura F. et al. “Antiemetics in children with acute 
gastroenteritis: A meta-analysis.” Pediatrics, vol. 145, no. 4, 
April 2020. https://doi.org/10.1542/peds.2019-3260. 

 
 
 

 


