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Abstract

Background: Yoga has gained popularity worldwide and is generally considered a safe
physical activity. However, injuries associated with yoga practice are increasingly re-
ported, while data on cases requiring emergency care remain limited. Methods: A retro-
spective single-center study was conducted, analyzing cases of yoga-related injuries
treated at a Swiss emergency department between 2013 and 2023. Medical records of 67
adult patients (aged =16 years) were reviewed for demographics, injury characteristics,
management, and clinical outcomes. The study population consisted predominantly of
females (76.1%), with a median age of 35 years. Results: Most injuries were musculoskel-
etal in nature and predominantly affected a single body region (95.5%). The most fre-
quently involved areas were the head (29.9%), lower extremities (25.4%), and spine
(19.4%). Soft tissue injuries, particularly muscle and tendon strains as well as contusions,
were most common. Injury patterns differed across subgroups: older patients were more
likely to sustain head injuries, whereas younger individuals more frequently presented
with extremity injuries, including the rare cases of fractures and dislocations. Conserva-
tive treatment was sufficient in 94% of cases, although 20.9% of patients required hospi-
talization. Conclusion: Yoga-related injuries presenting to emergency care are generally
minor and mainly involve soft tissues; however, injury patterns vary across demographic
subgroups. Older adults appear more susceptible to balance-related and head injuries,
while younger practitioners are more prone to acute extremity trauma. Recognizing these
population-specific differences may support targeted prevention strategies and safer yoga
practice.

Keywords: yoga-related injuries; injury patterns; yoga safety; demographics; age-related
differences

1. Introduction

The origins of Indian yoga reach back several millennia and recede into the obscurity
of early history. What is certain, however, is that the Buddha (c. 500 BCE) was already
trained in yogic practices and, in turn, played a formative role in shaping the early devel-
opment of yoga [1]. Globally, yoga has become a widely practiced wellness activity, with
more than 300 million practitioners worldwide. Participation rates vary across countries
and remain higher among women, who account for approximately 70-80% of practition-
ers, although male participation has increased in recent years. In Switzerland, yoga is
among the most commonly practiced physical activities, with participation continuing to
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rise, underscoring its growing relevance as a regular form of exercise [2,3]. Yoga is asso-
ciated with multiple physical and mental health benefits, including improved flexibility,
muscular strength, posture, and cardiovascular function, as well as stress reduction and
enhanced psychological well-being [4-13]. Regular practice may alleviate back pain, im-
prove circulation, and support emotional balance through controlled breathing, mindful
movement, and meditation. These effects contribute to improved sleep quality, concen-
tration, and overall mental resilience [8-10,14,15]. Despite its many health advantages,
experts agree that excessive or improper practice can lead to injury. In the years 2001-
2014, for example, nearly 30,000 individuals in the United States alone sought emergency
department care for yoga-related injuries. This corresponds to approximately 2000 cases
per year [16]. Swiss national data show that activities including yoga and Pilates account
for fewer than 100 injuries per one million hours of practice, underscoring yoga’s overall
safety while acknowledging that injuries may still occur and occasionally require medical
care [17]. Reports and observational studies have described a wide range of yoga-related
adverse events, from mild musculoskeletal pain to more severe conditions [18,19]. The
most commonly affected areas include the cervical spine, shoulders, lower back, and
knees [19-21]. Although serious complications—such as stroke resulting from carotid ar-
tery dissection—are extremely rare, they highlight the potential risks associated with
practicing yoga beyond one’s physical limits [22,23]. Understanding both the benefits and
possible risks of yoga is therefore essential for promoting safe participation and evidence-
based instruction. Several risk factors contributing to yoga-related injuries have been
identified and broadly categorized into external and internal factors [19,24-26]. External
factors are primarily related to practice conditions and execution. Injuries often occur
when practitioners attempt advanced postures without sufficient preparation, exceed
their physical limits, or practice under inadequate supervision. Poor technique, failure to
adapt poses to individual capabilities, and neglect of pre-existing musculoskeletal condi-
tions further increase the likelihood of injury. In addition, practicing without adequate
warm-up, forcing overstretching, holding extreme positions for prolonged periods, or ig-
noring early warning signs of pain have all been associated with adverse outcomes, in-
cluding ligament sprains, muscle tears, and nerve compression [24,27]. These observa-
tions emphasize the importance of proper instruction, gradual progression, and individ-
ualized modifications to minimize injury risk. Internal factors include individual charac-
teristics that may influence susceptibility to yoga-related injuries, particularly age, sex,
and body mass index (BMI) [24,25,28]. Understanding how these characteristics interact
with the physical demands of yoga is crucial for developing safer and more personalized
practice recommendations. Age has been recognized as an important factor influencing
yoga-related injuries. Epidemiological data from the United States demonstrated that the
incidence of yoga-associated injuries increased eightfold among individuals aged 65 years
and older compared with younger groups [2]. Moreover, clinical observations suggest
that the distribution of injuries differs with age: practitioners aged 45 years and older more
frequently experience injuries involving the hips and trunk, while younger participants
are more prone to upper-extremity injuries [3]. High body mass index (BMI) has also been
identified as a potential intrinsic factor increasing susceptibility to musculoskeletal inju-
ries during physical activity. A European study by Bi et al. demonstrated that elevated
BMI was associated with a higher overall risk of injury among physically active adults,
suggesting that excess body weight can increase mechanical load on joints and reduce
movement control [29]. Although yoga is generally considered a low-impact activity, sim-
ilar biomechanical mechanisms may apply, particularly in poses that place sustained or
asymmetric stress on the knees, shoulders, and spine. Consistent with this, a systematic
review by Cramer et al. reported that yoga-related injuries most frequently involve the
cervical spine, shoulders, lower back, and knees [19]. Although yoga-related injuries are
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often perceived as minor, they may be associated with relevant clinical consequences. A
substantial proportion of patients presenting to emergency care require advanced diag-
nostics, inpatient treatment, or specialist referral, resulting in measurable healthcare utili-
zation. Hospital admissions, prolonged length of stay, and associated medical costs high-
light that even low-incidence injuries can place a non-negligible burden on emergency
services and hospital resources. From a clinical perspective, this underscores the im-
portance of understanding injury patterns, risk factors, and outcomes of yoga-related
trauma in order to inform prevention strategies and optimize patient management. The
aim of this study was to analyze the incidence, characteristics, and trends of yoga-related
injuries among patients treated in the emergency department over an eleven-year period
(2013-2023). We specifically hypothesized that injury patterns differ according to demo-
graphic characteristics, with older yoga practitioners (=40 years) being more prone to head
injuries, while younger individuals are more likely to sustain extremity injuries. Further-
more, we hypothesized that sex and body mass index (BMI) are associated with differ-
ences in injury distribution and severity. In addition, the study aimed to describe the most
common injury mechanisms and anatomical locations, as well as clinical management and
outcomes. By providing detailed epidemiological data from a hospital setting, this study
aims to improve understanding of yoga-related trauma and to support the development
of preventive strategies for safer yoga practice.

2. Materials and Methods

This descriptive retrospective study comprised adult patients (=16 years) admitted to
our emergency department (ED) in Berne, who presented between 2013 and 2023 with
health problems or injuries clearly related to yoga practice and were eligible for inclusion
in the study. “Clearly related to yoga practice” was defined as an acute injury or health
problem that occurred during yoga practice or within seven days thereafter, for which
yoga was explicitly documented in the medical record as the direct precipitating activity
or mechanism of injury. Cases were included only when a clear temporal relationship and
causal attribution to yoga could be verified from the clinical documentation. Presentations
in which yoga was mentioned only as a background physical activity or where the causal
relationship could not be clearly established were excluded. The data for this work were
generated from the database of the management system of Berne University Hospital,
Switzerland (Ecare, Turnhout, Belgium). Cases were excluded if there was no clear causal
relationship to yoga practice, if the presentation occurred more than seven days after the
inciting event, if the patient was younger than 16 years, or if general research consent was
not provided. The seven-day threshold was applied to capture first emergency depart-
ment presentations of acute yoga-related injuries and to avoid confounding by prior med-
ical evaluation or treatment, which may influence injury assessment and outcomes. After
applying these criteria, a total of 67 cases remained eligible for analysis. Yoga-related in-
juries were diagnostically classified based on the primary clinical diagnosis documented
by the treating emergency physician at the time of presentation. Diagnoses were estab-
lished according to standard clinical assessment, supported by imaging studies (e.g., X-
ray, CT, MR, or ultrasound) when indicated. Injuries were categorized into predefined
diagnostic groups, including soft tissue injuries (e.g., muscle or tendon strains, sprains),
contusions, fractures, joint dislocations, concussions, and other clinically relevant condi-
tions. Only diagnoses directly attributable to the yoga-related incident were considered
for classification. This approach was chosen to ensure consistency, transparency, and re-
producibility of case classification in future studies.

The following clinical data were extracted from the medical database: diagnosis, ae-
tiology of the accident, sustained type and site of injury, treatment performed, length of
hospital stay and total costs pertaining to the case (ED visit, hospital stay and outpatient
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controls). The BMI was calculated using the height and body weight recorded in the pa-
tient’s medical chart. Demographic data such as age and gender were also included, as
well as chronological data, such as month, day and time of arrival in the emergency de-
partment. Demographic variables such as age and gender were included, along with
chronological parameters such as the month, day, and time of presentation to the emer-
gency department. In addition, clinical and administrative data were collected, including
the type of ED discipline, triage category, mode of presentation, whether shock room
treatment was required, and mode of discharge.

Statistical analyses were performed using STATA version 18.1 (StataCorp, College
Station, TX, USA). Continuous variables were reported either as means with standard de-
viations (SD) or as medians with interquartile ranges (IQR). Comparisons between two
independent groups: sex: males vs. females; age groups 16-39 years old vs. 40 or older
and BMI groups: underweight (BMI < 18.5 kg/m?) vs. normal weight (18.5-25 kg/m?) vs.
overweight (>25 kg/m?) were assessed using the unpaired t-test for normally distributed
data and the Wilcoxon rank-sum test for non-normally distributed data. Categorical var-
iables were summarized as frequencies and percentages, and group differences were eval-
uated using the chi-square test. For comparisons involving more than two BMI categories,
global group differences were initially assessed using chi-square tests or non-parametric
tests, as appropriate. Given the exploratory nature of the study and the limited sample
size, no formal post hoc pairwise comparisons with multiplicity adjustment were per-
formed. For categorical variables, p-values were obtained using chi-square tests. In in-
stances where expected frequencies were <5 (e.g., in some yearly or time-of-day subgroup
analyses), Fisher’s exact test was additionally applied to confirm the results, with no dis-
crepancies observed. Missing data were minimal and occurred only for selected variables.
Analyses were performed using complete-case analysis, and no imputation methods were
applied. The number of missing observations is reported where applicable.

The performance of this descriptive retrospective study was approved by the can-
tonal (district) ethics committee in Berne (No. Req-2023-00843). No individual informed
consent was obtained. The analysis was carried out with anonymized data. The study fol-
lows the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guidelines.

3. Results
3.1. Demographics

Between 1 January 2013 and 31 December 2023, a total of 255 patients were identified
as having yoga-related injuries or health problems associated with yoga practice. Ex-
cluded from the study were 188 patients whose admission was not directly linked to yoga
activity, along with an additional 6 patients due to a lack of concordance with the general
research consent. Ultimately, 67 patients who met all inclusion criteria were included in
the final analysis.

A total of 67 participants were included, with 51 female and 16 male participants
(76.1% female; p < 0.001), corresponding to a female-to-male ratio of approximately 3.2:1.
The median age was 31 years (25-43) for female participants and 45 years (36.5-55.5) for
male participants (p = 0.005). Participants aged 240 years were predominantly male (68.8%
vs. 31.4% female; p = 0.008). There was a statistically significant difference in sex distribu-
tion across BMI categories (p = 0.008). All participants in the underweight group were
female (100.0%), while the normal weight group was predominantly female (84.8% fe-
male, 15.2% male). In contrast, the overweight group had a nearly equal sex distribution,
with 46.2% female and 53.8% male participants. This marked disparity in gender compo-
sition across the BMI groups underscores the significant association between BMI cate-
gory and sex.
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3.2. Discharge & Outcome

Of the 67 patients who presented to the ED with yoga-related injuries between 2013
and 2023, the majority (46 cases, 68.7%) were self-referrals (walk-in). Ambulance or air
ambulance transport was the second most common admission route, accounting for 11
cases (16.4%) (Table 1). Inter-hospital transfers accounted for 5 cases (7.5%) and general
practitioner (GP) referrals for 3 cases (4.5%). The remaining 2 patients (3.0%) were admit-
ted by other means. A small number of patients (n = 2; 3.0%) required shock room evalu-
ation upon arrival, indicating high-acuity presentations and the need for immediate re-
suscitative care. Given the wide clinical spectrum of yoga-related injuries, 14 patients
(20.9%) required inpatient admission for further diagnostics and treatment following ini-
tial evaluation in the emergency department. Among these, three individuals (4.5%) were
subsequently transferred to other hospitals for continued care. The remaining 51 patients
(76.1%) were discharged home after completion of outpatient management. Most hospital
admissions were to specialized departments, with the Neurology/Neurosurgery unit (1 =
5; 35.7%) and General Internal Medicine (n = 4; 28.6%) being the most frequently involved,
followed by Orthopedics (1 = 3; 21.4%), Urology (n =1; 7.1%), and the Intensive Care Unit
(ICU) (n=1; 7.1%). The variation in referral departments reflects the anatomical diversity
and clinical complexity of injuries sustained during yoga practice. Comparing younger
(16-39 years) and older (240 years) patients revealed several trends in presentation and
outcomes (Table 1). Older patients were somewhat more likely to arrive via inter-hospital
transfer or clinician referral (18.5% combined) than younger patients (5.0%), whereas
younger individuals more often self-presented (75.0% vs. 59.3%). Similarly, a higher pro-
portion of older patients required inpatient admission (25.9% vs. 17.5% in younger), alt-
hough this difference was not statistically significant. Notably, the distribution of hospital
departments for admissions differed by age: none of the younger patients were admitted
to General Internal Medicine, whereas 57.1% of admitted older patients were (4 of 7 older
admissions). Conversely, all Orthopedics admissions were among younger patients
(42.9% of younger admissions vs. 0% of older), with this shift in referral service approach-
ing significance (p = 0.056). Older patients also tended to have more serious presenta-
tions—for example, the only ICU admission in the cohort was an older patient (1/27, 3.7%
of older group)—and they underwent MRI diagnostics more frequently (48.1% vs. 25.0%
of younger, p = 0.050) (Supplementary Material Table 52).

ED presentation profile of normal-weight and overweight patients was similar —for
example, 76.9% were discharged home and 23.1% admitted, almost identical to the nor-
mal-weight group (76.1% home, 23.9% admitted). There were notable demographic dif-
ferences between female and male yoga-injury patients, but clinical outcomes were largely
similar.

In total, 14 of 67 yoga-injury patients (20.9%) required hospitalization (Table 1), with
amedian inpatient stay of 5.5 days (interquartile range [IQR] 3-9 days). Stratifying by age,
younger patients (16-39 years) versus older patients (240 years) had comparable lengths
of stay (median 6 days [IQR 4-9] vs. 4 days [3-15], respectively; p = 0.303) (Supplementary
Material Table S2). Similarly, female and male patients showed no large difference in stay
duration (median 5.5 days [IQR 3-8] vs. 9.5 days [2.5-18]; p = 0.831), with 3 females and 2
males exceeding one week of hospitalization. By BMI category, no underweight patients
(BMI <18.5; n = 3) were hospitalized, whereas normal-weight and overweight individuals
had median stays of 6 days [IQR 3-9] and 5 days [IQR 1-15], respectively (p = 0.697) (Sup-
plementary Material Table S3). Only 4 normal-weight and 1 overweight patient experi-
enced prolonged stays beyond 7 days.

Where documented in the medical records, contextual information regarding the cir-
cumstances under which injuries occurred was extracted and analyzed. In the majority of
cases, the documented etiology of injury was classified as a self-inflicted accident,
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accounting for 63 patients (94.0%). In 18 cases (26.9%), the use of supportive equipment

or aids during yoga practice was noted in the clinical records. Injuries involving another

person were reported in only 2 cases (3.0%). No differences in the etiology of injuries were

observed between age groups, sexes, or BMI subgroups.

Table 1. Frequency of Demographic and Injury Characteristics of Yoga-Related Injuries, 2013 to 2023

(n=167).
Variable n %
Age
Mean 35 67
IOR 27; 48
Age group
16-39 years old 40 59.7
>40 years old 27 40.3
Sex
Female 51 76.1
Male 16 23.9
BMI group
Underweight (BMI < 18.5 kg/m?) 3 4.5
Normal Weight (18.5-25 kg/m?) 46 68.7
Overweight (>25 kg/m?) 13 19.4
Missing 5 7.5
ED discipline
Low acuity treatment 33 49.3
Medical treatment 20 29.9
Surgical treatment 14 20.9
Triage
Acute life threatening 3 4.5
High urgency 19 28.4
Urgency 40 59.7
Less urgency 5 7.5
Shockroom treatment 2 3
Way of presentation
Walk-in 46 68.7
Inter-hospital transfer 5 7.5
GP referral 3 4.5
Ambulance/Air Ambulance 11 16.4
Other 2 3.0
Aetiology
Self-accident 63 94.0
Due to aids 18 26.9
By another person 2 3.0
Diagnostic
Ultrasound 1 1.5
X-Ray 15 22.4
CT 5 7.5
MRI 23 34.3
Type of trauma
Isolated trauma 64 95.5
Combined trauma 3 4.5
Injured site
Head trauma 20 299
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Spine trauma 13 19.4
Chest trauma 3 4.5
Abdomen trauma 1 1.5
Pelvis trauma 1 1.5
Lower extremity trauma 17 254
Shoulder trauma 4 6.0
Upper extremity trauma 3 4.5
Other trauma 6 9.0
Diagnosis 2 3.0
Wound 4 6.0
Contusion 23 34.3
Distortion 2 3.0
Luxation 4 6.0
Fracture 2 3.0
Concussion 3 4.5
Muscle/tendon injury 26 38.8
Other diagnosis 2 3.0
Treatment method
Conservative 63 94.0
Operative 4 6.0
Way of discharge
Home 51 76.1
Hospitalized 14 20.9
Transfer to other hospital 2 3.0
Admission hospital department
General Internal Medicine 4 28.6
Neurology/Neurosurgery 5 35.7
Intensive Care Unit 1 7.1
Orthopedics 3 21.4
Urology 1 7.1
Length of stay in hospital days 5.5 3,9
Length of hospitalisation
1-3 days 4 6.0
4-7 days 5 7.5
8-14 days 2 3.0
>14 days 3 4.5

3.3. Pattern of Injuries

The distribution of injury types was skewed toward isolated (monotrauma) injuries.
Across the cohort, approximately 95.5% of patients sustained isolated injuries (Figure 1),
whereas combined trauma occurred in only about 4.5% of cases. There were no statisti-
cally significant sex-, age-, and BMlI-based differences in the monotrauma versus com-
bined trauma distribution (Supplementary Material Tables S1-S3, Figure 2).

The most common injury sites were the head (29.9%), followed by the extremities
(particularly the lower limbs, 25.4%) and spine (19.4%) (Table 1, Figure 1). Head injuries
were significantly more common in the >40 group (44.4% vs. 20.0% in <40, p =0.032), which
aligns with the greater MRI utilization for older patients (48.1% vs. 25.0% in <40, p = 0.050)
(Supplementary Material Table S2). In contrast, younger patients showed a propensity for
extremity injuries: for instance, they sustained more lower limb traumas (32.5% vs. 14.8%
in older) and were the only ones to suffer upper extremity injuries (7.5% vs. 0%). All four
fractures in the series occurred in younger individuals, whereas no patients >40 sustained
fractures. Similarly, all recorded joint dislocations (1 = 2) were in the younger group. The
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types of injuries sustained were distributed in roughly the same pattern for women and
men. For example, head trauma occurred in about one-third of both female and male pa-
tients (31.4% vs. 25.0%), and rates of spine trauma were nearly identical (19% in each).
Male patients showed a tendency toward more frequent extremity injuries—e.g., 37.5% of
males had lower extremity trauma vs. 21.6% of females, and 12.5% of males had shoulder
injuries vs. 3.9% of females—but these differences were not statistically significant (Sup-
plementary Material Table S1). Conversely, certain injuries were seen only in female pa-
tients: all four fractures in the cohort, both documented concussions, and both joint luxa-
tions occurred in women (0% incidence in men). Additionally, all four cases that ulti-
mately required operative management were female patients. Both underweight patients
accounted for two of the cohort’s head injuries, meaning 66.7% of underweight partici-
pants sustained head trauma (compared to 30.4% of normal-weight and 23.1% of over-
weight patients). The types of injuries and treatments were also comparable. Overweight
patients had a slightly higher incidence of lower-limb injuries (30.8% vs. 26.1% in normal)
and were equally likely to sustain spine injuries (15.4% vs. 21.7%), but these differences
were minor. Notably, none of the overweight individuals sustained fractures or required
operative treatment, whereas all four surgical cases occurred in normal-weight patients.

Yoga-related ED injuries over 11 years (n=67)
Head

(29.9%)

Fracture 50 :

Distortion 10.0 Fracture 333
Contusion 10.0 Distortion 333
Concussion 10.0 Other 333

Other 75.0

Chest
(4.5%)

Fracture 333
Luxation 250 Other 66.7
Distortion 250
Muscle/Tendon
rupture 25.0 Pelvis
Other 25.0 (1_5%]
Muscle/Tendon
rupture 100
| Distarsion | 100 |
Characteristics Fracture 59
Luxation 59
76.1% 2, 35[IQR 27; 48] years Distortion 47 1
4.5% with high acuity Contusion 17.7
= z Muscle/Tendon
94% self-accident rupture 59
26.9% due to Yoga equipment Wound 11.8
Other 59
23.9% hospitalized, 6% surgery

Figure 1. Anatomical distribution and characteristics of yoga-related injuries presenting to the emer-
gency department (1 = 67). Head “Other” comprises non-traumatic neurological and vestibular con-

ditions, including vertigo-related syndromes, cranial nerve disorders, headache-associated

https://doi.org/10.3390/safety12010025



Safety 2026, 12, 25 9 of 18

presentations, transient ischemic attack, ischemic stroke, and other clinically relevant non-traumatic

diagnoses.

Sex Age

100% 100%

80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%

0% 0%

female male 16-39 years old 240 years old

BMI

100%
90%
80% B Other trauma
70% W Upper extremity trauma
60% M Shoulder trauma
50% B Lower extremity trauma
40% H Pelvis trauma
30% Abdomen trauma
20% M Chest trauma
10% M Spine trauma
0%

W Head trauma

Underweight Normal Overweight

(BMI Weight (>25 kg/m2)
<18.5kg/m2) (18.5-25
kg/m2)

Figure 2. Composition of injury sites stratified by sex, age group, and body mass index (BMI).

4. Discussion

Yoga arrived in Switzerland in the first half of the 20th century, introduced by trav-
elers and spiritually interested individuals who had encountered the practice in India. In
the 1940s and 1950s, the first yoga teachers began offering classes in big cities. A major
milestone was the founding of the Swiss Yoga Association (Schweizer Yoga Verband) in
1965, which aimed to promote high-quality teacher training and to establish yoga as a
holistic discipline [1]. In Switzerland, yoga has become increasingly popular not only as a
lifestyle activity but also as a recognized method of health promotion and rehabilitation
[30]. Many people practice yoga to improve physical fitness, reduce stress, and support
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mental well-being. Its therapeutic benefits—such as better posture, pain relief, and relax-
ation—are now widely acknowledged in the healthcare system. Several Swiss health in-
surance companies, particularly those offering complementary insurance plans, reim-
burse part of the costs of yoga classes, provided they are taught by certified instructors
recognized by professional associations like the Swiss Yoga Association. Moreover, reha-
bilitation centers, hospitals, and wellness clinics across the country increasingly include
yoga as part of integrated treatment programs for conditions such as back pain, burnout,
or anxiety.

Published data on yoga-related injuries are scarce [16,31,32], particularly in Switzer-
land. Despite their rarity, such cases merit attention to improve awareness and prevention
among yoga practitioners and healthcare providers. 2018 systematic review synthesized
evidence from nine observational studies involving physically active individuals from the
United States, Europe, Asia, and Australia, including more than 9000 yoga practitioners
and a comparable cohort of over 9000 individuals participating in other sports [18,19]. The
proportion of yoga practitioners reporting injuries or other adverse events was non-neg-
ligible; however, these events were predominantly mild and self-limiting. Moreover, the
overall risk associated with yoga practice was found to be comparable to that of other
forms of physical activity. The injury incidence for yoga was estimated at 1.45 cases per
1000 h of practice [19]. For comparison, 1000 h of running is associated with an estimated
injury probability of approximately 2.5, soccer with 3.7, tennis with 5, and skiing with 8
[33]. With respect to mortality, the medical literature documents only a single fatal case to
date [24].

In addition to variations in the anatomical distribution of injuries, meaningful inter-
national comparisons may be drawn with regard to injury incidence, population charac-
teristics, and clinical management strategies. Large-scale database analyses from the
United States and Canada report markedly higher absolute numbers of yoga-related inju-
ries presenting to emergency departments, a finding that likely reflects differences in pop-
ulation size as well as broader inclusion criteria encompassing low-severity cases [16,32].
By contrast, data from European sources, including national injury surveillance in Swit-
zerland, indicate a comparatively lower overall injury incidence, which is consistent with
the relatively low rates observed in the present cohort [17].

Notable regional differences are also evident in the demographic profiles of injured
practitioners. Studies from North America describe a higher proportion of older individ-
uals and a wider body mass index spectrum, whereas the population examined in the
current study consisted predominantly of young, female participants with normal body
weight [16,33]. Such demographic disparities may contribute to differences in both injury
mechanisms and injury severity.

With respect to clinical management, treatment approaches appear largely compara-
ble across regions, with conservative therapy constituting the primary modality in most
reports. This pattern is mirrored in our cohort, in which more than 90% of patients were
managed non-operatively [16,19]. Nevertheless, the relatively elevated rate of hospital ad-
mission observed in the present study (20.9%) may reflect regional healthcare practices,
including lower thresholds for inpatient monitoring and the utilization of advanced im-
aging modalities within Swiss emergency care settings.

Consistent with yoga’s generally low-impact nature, the vast majority of injuries ob-
served in our study were musculoskeletal and considered relatively minor. The most com-
mon injury location was the head (around 30% of cases), followed by the lower extremities
(25%) and the spine (including the cervical and lumbar segments, 20%). This contrasts
with other studies, which report the trunk as the most commonly injured region [16]. Soft
tissue injuries were predominant—particularly muscle or tendon strains (nearly 40% of
all diagnoses)—as well as contusions (approximately 34%). In over 95% of cases these
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were isolated injuries, each affecting a single body region. Moreover, the clinical course
was mild in the majority of incidents. Specifically, 94% of those injured were treated con-
servatively. Nevertheless, about one in five patients required hospitalization (20.9%), in-
dicating that even seemingly trivial injuries may occasionally require observation or more
intensive medical management. The trends observed in our study are consistent with re-
ports in the literature. For example, a systematic review by Cramer et al. found that yoga-
related injuries are predominantly minor musculoskeletal injuries [19]. These are most
often sprains and strains of soft tissues, and the body regions most at risk include the
cervical spine, shoulder girdle, lower back, and knee joints. Similarly, more recent re-
search—such as an analysis by Bekhradi et al. —indicates that the lower extremities are a
frequent site of yoga injuries: in one review, nearly two-thirds of all documented injuries
involved the lower extremities [31]. These findings indicate that, although yoga-related
injuries can occur, they are typically mild and self-limited, consistent with previous re-
ports suggesting that such injuries are generally infrequent and predominantly involve
soft-tissue damage [18,26,31]. In line with these observations, the most frequently reported
yoga-related injuries involve the musculoskeletal system, typically manifesting as muscle
strains and joint sprains, which account for approximately 30-45% of all yoga-related
cases [16,18,28]. Such injuries usually occur when the normal range of motion is exceeded
or when muscles and ligaments are overloaded. Other commonly described injuries in-
clude tendon damage and structural joint injuries, such as partial rotator cuff tears or
Achilles tendon lesions, as well as cartilage injuries like meniscal tears or acetabular la-
brum tears [34]. Severe cases (e.g., dislocations or fractures) are rare but have been re-
ported (such as kneecap dislocations or toe fractures). Severe injuries associated with yoga
practice, although rare, have nonetheless been documented. For example, a 2016 case re-
port described a young woman who sustained a quadriceps tendon rupture during prac-
tice [35]. Even more alarming is a 2015 case report detailing a femoral fracture-an injury
involving the longest, strongest, and heaviest bone in the human body, typically occurring
as a consequence of high-energy trauma such as motor vehicle accidents [36].

Paroxysmal episodes of vertigo occurred in 10 patients (age range 31-80 years), with
two patients in the younger group and eight in the older group. Stroke and/or cerebral
artery dissection were excluded in all cases. In four patients, the etiology was benign par-
oxysmal positional vertigo (BPPV); in one patient, vestibular migraine; in one, vestibular
neuritis; and in one, a low-CSF (hypoliquor) syndrome. In the remaining three patients,
the cause of vertigo remained unclear. In the cases of BPPV, the pathogenesis involves the
migration of otoliths into the semicircular canals during head movements, which can oc-
cur in the context of yoga practice [37]. Extremely uncommon complications, such as vas-
cular injuries (e.g., carotid artery dissection) or pneumomediastinum, have been reported
only in exceptional cases involving improper or extreme postures [22,23]. In our study, a
previously healthy 37-year-old woman developed acute vertigo, neck pain, and syncope
immediately after a yoga class involving head and neck impact. Brain MRI demonstrated
an acute right cerebellar infarction in the posterior circulation with initial imaging features
suspicious for a right vertebral artery dissection. However, this differential diagnosis was
not confirmed on follow-up imaging, including dedicated dissection sequences and ultra-
sonography. Nevertheless, cases of mechanical impingement of a vertebral artery without
dissection during cervical extension and/or rotation, the so-called “beauty parlor stroke
syndrome”, have been described. This phenomenon can lead to vertebrobasilar insuffi-
ciency, reduced perfusion of the posterior circulation, and subsequent stroke, and could
therefore also explain our patient’s symptomatology [38—40]. Moreover, in a 39-year-old
woman who presented to the ED with left-sided cervical pain and sensory disturbances
in the left arm, a dissection of the left vertebral artery was diagnosed.

https://doi.org/10.3390/safety12010025



Safety 2026, 12, 25

12 of 18

Yoga represents a multidimensional, evidence-based practice that can enhance both
physical and psychological health in older adults. Studies consistently show improve-
ments in balance, mobility, muscular strength, and flexibility, which translate into a re-
duced risk of falls and better functional independence [41]. Additionally, yoga-based in-
terventions—including postural exercises, breathing techniques, and mindfulness com-
ponents—have been associated with enhanced sleep quality, reduced symptoms of anxi-
ety and depression, and improved overall well-being [42,43]. Emerging data further sug-
gest modest positive effects on cognitive function, particularly in domains related to at-
tention and executive control [43].

Although yoga contributes to reductions in chronic musculoskeletal pain and pro-
motes more efficient movement patterns in daily activities, age remains an important fac-
tor influencing injury patterns, as advancing age is associated with a higher susceptibility
to various types of injuries across multiple forms of physical activity. In our study patients
aged >40 years experienced a disproportionately high rate of head injuries—more than
double that of younger practitioners (44.4% vs. 20.0%, p = 0.032). This trend may reflect
age-related declines in balance and vestibular function, which make older adults more
susceptible to falls or positional vertigo during certain postures. Such a mechanism illus-
trates how age-related vestibular fragility can transform a routine inversion into a desta-
bilizing event. In contrast, younger practitioners (<40 years) were more prone to injuries
involving the extremities. All four fractures observed in our study, as well as both docu-
mented joint dislocations, occurred in individuals younger than 40, whereas none of the
patients aged >40 sustained such injuries. This discrepancy may indicate that younger
practitioners are more likely to engage in acrobatic, intense, or advanced yoga maneuvers
that carry a higher risk of trauma, while older participants may favor gentler modifica-
tions. It is also possible that older practitioners exercise greater caution or have a lower
threshold to discontinue a pose when discomfort arises, thereby avoiding certain high-
impact injuries. Conversely, the absence of fractures among older individuals may simply
reflect the limited number of severe cases in our series. Overall, these findings suggest
that the rare occurrences of acute structural injuries—such as fractures or joint disloca-
tions—tend to be confined to younger practitioners.

In the context of age as a risk factor for adverse events, hot yoga—also known as
Bikram yoga—warrants separate consideration. This style is characterized by high-inten-
sity practice performed in environments with extremely elevated ambient temperatures.
Consequently, it is particularly unsuitable for older adults and individuals with comor-
bidities, for whom heat stress and cardiovascular strain may pose substantial health risks
[24].

In addition to age, our findings suggest notable sex- and BMI-related differences in
yoga injury patterns. Female practitioners constituted the majority of our cases (76%),
which is expected given that women make up roughly 70-80% of yoga participants over-
all. However, given the small sample size and the predominance of female participants in
our cohort, these sex-based patterns should be interpreted with caution, as our study pop-
ulation may not fully represent the broader yoga-practicing community. The observation
that all serious injuries in the present cohort—including fractures and joint dislocations—
occurred exclusively in women cannot be attributed solely to the higher prevalence of
female yoga practitioners. Rather, this finding likely reflects an interaction between sex-
specific physiological characteristics and practice-related behaviors inherent to yoga [44—
46]. Indeed, prior epidemiological studies have similarly found that most yoga-related
injuries involve women [47]. Notably, however, men and women in our cohort showed a
comparable distribution of injured body regions (for example, similar rates of head and
spinal injuries), yet all of the most severe injuries—every fracture, dislocation, and con-
cussion—occurred in female patients. This discrepancy hints at intrinsic sex-based

https://doi.org/10.3390/safety12010025



Safety 2026, 12, 25

13 of 18

vulnerabilities in injury severity. Women generally exhibit greater baseline ligamentous
laxity than men [48], which can predispose to joint instability (e.g., luxations) when ex-
treme yoga postures push the limits of joint motion. They also tend to have lower bone
mineral density than men and are more prone to osteoporosis as a group, especially if
highly active or underweight. In athletic women, hormonal and nutritional factors asso-
ciated with low body weight can compound this issue, leading to significantly elevated
fracture risk —female athletes, for instance, suffer stress fractures at two to three times the
rate of their male [44—46]. Additionally, women typically exhibit lower bone mineral den-
sity across the lifespan, which may increase susceptibility to fractures even in the context
of low-energy mechanisms, such as falls or axial loading encountered during yoga posture
[49-51]. Moreover, women are more likely to engage in flexibility-focused fitness activities
like yoga, and this emphasis on extreme range of motion may itself contribute to injury
patterns. All underweight individuals in our study (BMI < 18.5 kg/m?, all of them female)
sustained head injuries—a disproportionately high rate (66.7%). This may be because very
low BMI is associated with reduced muscle and fat mass, providing less cushioning dur-
ing falls or inverted postures; in other words, an underweight person has “inadequate
padding to cushion a fall,” which can make head trauma more likely [52]. By contrast,
none of the overweight practitioners in our cohort sustained fractures or required surgical
treatment, and their overall injury profile was similar to that of normal-weight individu-
als.

In a large exercise trial of overweight/obese adults, higher BMI emerged as a signifi-
cant independent predictor of earlier and more frequent musculoskeletal injuries, whereas
exercise exposure itself was not [52]. Importantly, the majority of injuries in that cohort
involved weight-bearing lower-extremity joints (with knee injuries accounting for
roughly one-third of the exercise-related cases) [52]. Similarly, a cross-sectional study of
Alangari et al. found that individuals with obesity constituted the majority of patients
with activity-related musculoskeletal injuries and that having a BMI > 35 kg/m? was asso-
ciated with nearly a threefold higher injury risk compared to normal-weight peers [53].
Biomechanically, excess body mass may increase mechanical loads on joints and challenge
balance [54], which can amplify strain on the lower body during yoga postures and po-
tentially accelerate overuse of weight-bearing structures. Nonetheless, yoga may also offer
protective benefits for individuals with higher BMI by improving balance and postural
control. In a randomized controlled trial, Jorrakate et al. demonstrated that a 4-week yoga
program significantly enhanced static and dynamic balance in obese participants, reduc-
ing sway and improving single-leg stance stability [55]. Improved balance may, in turn,
mitigate fall-related injury risk during physical activity. Thus, while excess body weight
increases mechanical strain on joints, appropriately adapted yoga practice can simultane-
ously strengthen proprioceptive control and stability, contributing to safer movement pat-
terns in this population.

4.1. Prevention

Given the observed heterogeneity in injury patterns across demographic subgroups,
preventive strategies for yoga-related injuries should be tailored to specific populations
and practice contexts rather than formulated as uniform recommendations. Practitioners
aged 40 years and older appear particularly susceptible to balance-related incidents, head
injuries, and vertigo. Preventive approaches in this group should emphasize postural sta-
bility, controlled transitions between postures, and avoidance of abrupt cervical move-
ments. Inverted postures, rapid dynamic sequences, and prolonged cervical extension
should be introduced cautiously, especially in individuals with vestibular symptoms or
cardiovascular comorbidities. Balance training, chair-supported modifications, and
slower-paced yoga styles may help reduce fall-related risks. Younger practitioners (<40
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years), particularly those engaging in physically demanding or advanced styles, demon-
strated a higher incidence of acute extremity injuries, including fractures and joint dislo-
cations. Preventive strategies should focus on avoiding forced end-range positions, dis-
couraging performance-oriented practice, and reinforcing active muscular engagement to
enhance joint stability. Education on early signs of overuse or instability is especially rel-
evant for individuals with high baseline flexibility. Female practitioners —who constituted
the majority of injured individuals and accounted for all severe injuries in this cohort—
may benefit from instruction prioritizing joint stability and strength over maximal flexi-
bility. Given the higher prevalence of ligamentous laxity and lower bone mineral density
in women, controlled movement patterns, adequate recovery, and avoidance of pro-
longed passive loading at extreme ranges of motion are recommended. Particular caution
is warranted in individuals with low body weight, who may be more susceptible to head
injuries following falls. Body mass index (BMI) should also be considered. While over-
weight practitioners may experience increased joint loading, no fractures or operative
treatments occurred in this subgroup. Preventive efforts should therefore focus on balance
training, gradual progression, and protection of weight-bearing joints, whereas under-
weight individuals may require additional caution during balance-challenging or in-
verted postures.

Individuals with specific medical conditions should seek guidance from both their
physician and a qualified yoga teacher to adapt practice to their personal limitations—for
example, patients with glaucoma should refrain from inverted poses, whereas those with
low bone density should exercise caution with more dynamic forms of yoga.

Initially, in-person instruction is preferable; only after acquiring sufficient compe-
tence and body awareness should practitioners transition to independent training with
video-based guidance. Ultimately, learning to recognize and respect one’s own physical
limits remains the core principle of safe yoga practice. Certain practices—such as induced
vomiting, historically mentioned in some traditional contexts—should be categorically
avoided by all participants, as they pose clear health risks without conferring therapeutic
benefit.

4.2. Limitations

This study has several important limitations. Its retrospective, single-center design
limits both the completeness and the generalizability of the data. Mild injuries that did
not require emergency department care and were likely managed by general practitioners
or in outpatient settings are probably underrepresented, introducing a selection bias to-
ward more severe cases. Moreover, contextual information such as yoga style, level of
experience, and instructor qualification was often unavailable. Moreover, detailed infor-
mation on specific practice conditions (e.g., supervision, environment, or exact posture at
the time of injury) was inconsistently documented in the retrospective records, limiting a
more granular analysis of contextual injury risk factors. Despite these limitations, the
study provides valuable insights into the epidemiology of yoga-related injuries within a
European clinical context.

Furthermore, our sample size was relatively small (n = 67) and predominantly female.
This demographic skew and limited cohort size constrain the representativeness of our
findings; as such, any observed associations should be interpreted with caution. Addition-
ally, we lacked detailed data on participants’ yoga practice characteristics—including
their experience level, as well as the intensity and frequency of their practice —which pre-
cluded analysis of how these factors might have influenced injury risk.
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5. Conclusions

Yoga is commonly regarded as a safe and health-promoting form of physical activity;
however, the present findings demonstrate that yoga-related injuries do occur and may
occasionally require emergency department evaluation or hospitalization. Although most
injuries are minor and amenable to conservative management, the variation in injury pat-
terns observed across demographic subgroups highlights the need for targeted, popula-
tion-specific prevention strategies rather than a one-size-fits-all approach. These subgroup
differences were not limited to age, but also involved sex- and BMlI-related patterns, as
well as differences in injury severity and clinical management. Clinically, increased
awareness of subgroup-specific risk profiles may support safer participation in yoga prac-
tice. Older practitioners appear particularly vulnerable to balance-related events and head
injuries, underscoring the importance of controlled postural transitions, avoidance of ad-
vanced inversions, and appropriate instructional supervision. Conversely, younger indi-
viduals—especially women—may be at risk of less frequent but potentially more severe
extremity injuries, suggesting that greater emphasis should be placed on joint stability,
muscular strength, and avoidance of forced end-range postures. In addition, while most
injuries were managed conservatively, a relevant proportion of patients required hospi-
talization, underscoring the potential clinical and healthcare implications of yoga-related
injuries. From a public health perspective, the continued growth in yoga participation un-
derscores the importance of understanding injury mechanisms and risk factors, even
within activities traditionally perceived as low risk. Improved awareness among practi-
tioners, instructors, and healthcare professionals may help reduce preventable injuries
and the associated burden on healthcare systems.

Future research should prioritize multicenter, prospective studies to further eluci-
date the mechanisms of yoga-related injuries across different practice styles, experience
levels, and supervision settings. In particular, biomechanical investigations and sex-spe-
cific analyses are warranted to inform evidence-based guidelines and enhance the overall
safety of yoga practice.
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