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Abstract  Climbing success is best described by
trainable factors rather than anthropometric traits.
Perceived risk of fall is considered as one such trainable
factor and falls are considered risk factors for injuries and
dissatisfactory results in the sport. The purpose of this
study is to understand the awareness, knowledge and
attitude of mountaineers towards perceived risk of fall in
the sport that may enhance physiotherapy interventions.
Participants in this study are mountaineers from
Maharashtra with a minimum of 1 year experience of
mountaineering on Indian Terrain, a minimum
participation of 2 times per year, an age group of 15-50
years. A self-made questionnaire (validated by experts)
was used for the survey based, cross-sectional study with
snowball sampling of 63 candidates in mountaineering
academics. Consent was taken from the athletes. Data was
collected and analyzed. Out of the total 63 participants,
82.5% claimed that they are aware that there exists a high
risk of fall in the sport, but individuals who have the
actual knowledge of perceived risk of fall in
Mountaineering were 35.5%. Only 39.7% of the
participants had knowledge about the pre-training
programs to reduce risk of fall, while 38.1% were
practicing a positive attitude towards reducing the
perceived risk of fall in mountaineering.

Keywords Mountaineering, Risk  of
Physiotherapy, Pre-Training, Sports Injury

Fall,

1. Introduction

Mountaineering is a collection of outdoor as well as
indoor activities that entail scaling big mountains which
also includes activities such as classic outdoor climbing,
indoor wall climbing, skiing, and traverse.

Mountaineering as a sport consists of ascending and
descending mountains under the climber’s own power. At
one end are the relatively gentle climbs for which climbers
need little equipment; at the other are ascents of the world’s
highest and most daunting peaks, involving months and
years of preparation.

Mountaineering and its companion sport, rock climbing
are simultaneously recreational and competitive. Climbing
is one of the youngest sports disciplines. Mountaineering
saw a dormant phase until recent years, when the number
of mountaineering enthusiasts increased drastically. In the
recent times, mountaineering has gained a surprisingly
wide circle of enthusiasts which is undoubtedly boosted by
more and more athletes and sportspersons. It briefly
consists of a set of outdoor activities that involve
ascending tall mountains. Activities like traditional
outdoor climbing, skiing and traversing are also a part of
mountaineering.

Technically while studying mountaineering, it is said,
"Good climbers climb with their eyes". Climbers always
have to keep their eyes on the wall to find the right support.
The success in mountaineering is based on too many
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factors. Mountaineering is a blend of strong lower limbs to
carry the body weight, a perfect core, upper limbs support
for balanced mobility and a sharp mind that is ready to take
up the risks wisely. The risk factors associated with Indian
mountaineering are not much explored in today’s era. This
acts as a hindrance in further study of reducing the
mishaps.

Mountaineering competitions and recreational as well as
professional mountaineers have grown in popularity over
the previous two decades.

Various tournaments and events are now being held in
locations across India where they were previously
unpopular and where appropriate staff and facilities were
not available to conduct such events. Mountaineering often
includes both top athletes and first-time climbers, thus the
occurrence and management of injuries and the prevention
of risk of falls among these mountaineers must be
considered.

Climbing success is best described by trainable factors
like shoulder strength and endurance, forearm strength and
endurance, and maximal grip strength, rather than
anthropometric traits like height and weight, according to
research. It is a sport that involves climbing and
descending mountains on one's own power. Climbers can
choose between relatively easy climbs that require minimal
equipment and ascents of the world's tallest and most
difficult peaks, which require months or years of
preparation. Mountaineering and rock climbing, its
companion sport, are both recreational and competitive.
Climbing is one of the most recent sports to emerge.

Training variables such as knee extension and flexion,
shoulder extension, and grip strength and endurance
account for approximately 59 percent of the total variance
in climbing, whereas anthropometric characteristics and
flexibility account for only 0.3 percent and 1.8 percent of
the total variance, respectively. As it involves using a lot of
muscle for extended periods of time at mostly moderate
intensity, mountain hiking is advised as an appropriate
physical activity for health prevention in both young and
elderly people. The exposure to moderate elevations and,
thus, mild hypoxic conditions, may offer extra health
benefits to the physical activity of mountain trekking [1].

The risk of falling while mountaineering is highly
dependent on the mountaineer's physical and physiological
characteristics, as well as environmental factors. All of
these elements have a different role for different people [2].
Over the last two decades, mountaineering events and
recreational as well as professional mountaineers have
gained in popularity. Various tournaments and events are
now being conducted in places across India that were
previously unpopular and lacked the necessary manpower
and infrastructure to host such events. Mountaineering
frequently comprises both elite athletes and first-time
climbers; therefore injuries among these mountaineers
must be taken into account.

India is a land of mountains and the landscape as well as
climatic conditions of India attract mountaineers from all

over the globe. Overall mountaineering is one of the most
challenging sports. Climbing mountains challenges the
climber’s courage, resourcefulness, agility, endurance,
strength, and mindfulness to the best. Mountaineering can
be a group activity, but indoor and/or outdoor mountain
climbing is gaining popularity as a solo sport these days.
The physical and spiritual rewards gained from strong
personal effort, constant improvement, and encounters
with the grandeur of nature are what most mountaineers
find most enjoyable about the sport in addition to the
gratification they derive from "conquering" a peak.

The physical compatibility for mountaineering varies
among the professional and recreational climbers. Group
of professional mountaineers includes the tour guides,
instructors, members of the rescue team and the expedition
teams and students aiming for sports achievements. The
physical strength and endurance of these mountaineers
differ in various aspects in comparison to the recreational
mountaineers. The types of grips widely used in
mountaineering are jug hold, edge/ledge hold, pinch grip,
sloper, pocket hold, undercling and full crimp or open grip.
The precise knowledge and practice of these grip holds are
a key factor in mountaineering. It contributes to trailing the
right path, preventing falls by maintaining balance; it helps
in preventing early fatigue thereby increasing the speed of
climb. Higher grip strength on the dominant side is noticed
in professional climbers [3], [4]. On similar lines, rock
climbers need higher anaerobic endurance in the pulling
muscles (e.g. Biceps) and forearms. Good muscular
endurance and strength of the arms and shoulders are
beneficial for climbing [5].

The risk of fall associated with mountaineering is widely
dependent on the physical and physiological factors of the
mountaineer along with environmental factors.

Research has identified several variables that contribute
to the perceived risk of falls among mountaineers. These
include;

A. Environmental Factors

1.  Terrain difficulty: Steeper, rockier, or icy terrain
increases perceived risk.

2.  Weather conditions: Inclement weather like
snow, rain, or high winds can heighten risk
perception.

3. Altitude: Higher elevations can lead to
decreased oxygen levels, increasing perceived
risk.

B. Personal Factors

1. Experience and skill level: Less experienced or
skilled mountaineers tend to perceive higher
risk.

2. Physical condition: Poor physical health or
fatigue can increase perceived risk.

3. Age: Older mountaineers may perceive higher
risk due to decreased physical abilities.
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4. Risk-taking behaviour: Mountaineers with a
history of risk-taking behaviour may perceive
lower risk.

C. Psychological Factors

1. Fear and anxiety: Higher levels of fear and
anxiety can increase perceived risk.

2. Self-efficacy: = Mountaineers with  lower
self-efficacy (confidence in their abilities) may
perceive higher risk.

3. Perceived control: Feeling in control of one's
surroundings can decrease perceived risk.

D. Equipment and Safety Factors

1. Quality and condition of equipment: Poorly
maintained or inadequate equipment can
increase perceived risk.

2. Safety protocols and guidelines: Failure to
follow safety protocols can heighten perceived
risk.

3. Availability of safety gear: Lack of access to
safety gear, such as harnesses or ropes, can
increase perceived risk. All of these factors
contribute uniquely and largely differ for
persons [6], [7], [8].

Falls are also attributed to muscle fatigue. The increase
in inclination of the wall leads to excess blood lactate.
Inadequate oxygen delivery and tissue hypoxia are
simultaneously causing muscle fatigue [9]. Muscle fatigue
in turn leads to higher risk of fall and increased chances of
injuries. The muscle fatigue is assumed to be majorly in the
upper limbs leading to a decreased grip strength.
Anthropometric measurements which are a series of
quantitative measurements of muscle, bone and adipose
tissue were considered to be affecting the speed and
efficiency of climb in mountaineers as well as indoor
climbers. Recent studies have concluded that the efficiency
of climbers depends upon their strength and endurance
rather than factors like weight, height or BMI [10].

Major evidences have time and again suggested that
mountaineering endeavors have recorded many deaths /
accidents in comparison to most other sports. In mountain
climbing, both indoor and outdoor, the probability or
chances of deaths / accidents can never be neglected.
History has reported many expeditions that remained
incomplete due to various controllable or uncontrolled
factors. Relatively many accidents leading to fatal or
disabling injury have been reported in the sport. Falls,
whether due to natural cause, failure of the safety aids,
imbalance, or lack of training have been among the top
reasons of injuries in mountaineering professionals.
Studies worldwide indicate that fall is in itself a major
reason for injury in Mountaineering [11].

Considering these facts and understanding the rising
demand of the sport we have conducted this study. This

survey-based study aims to understand the awareness,
knowledge and attitude of mountaineers from Maharashtra
towards the perceived risk of falls while mountaineering.
Understanding the perceived risk of fall is necessary as
it will be a crucial factor in designing the training
programs of the sportsmen. In the mountaineering sports,
incorporating a well-designed pre-training routine can
help decrease injury risk and increase performance. This
may result in fewer accidents and a healthier participation
in the sport by both elite and recreational mountaineers.
Along with this the available evidence is supportive of
using sport psychology techniques to help improve
performance and confirm that variations in psychological
constructs relate to variations in performance [10], [12]. It
is evident that sports psychology and athletes’
performance are interrelated. The perceived risk of falls
by the mountaineers may thus be a significant factor in
determining the athlete’s performance at mountaineering
event. Mountaineering athletes can benefit from
physiotherapy interventions to establish a solid,
evidence-based pre-training program. The findings of this
study might aid in raising awareness of physiotherapy
among mountaineering athletes and developing a
comprehensive pre-training procedure for athletes to
reduce the risk of falling and injury. The findings of this
study are intended to aid in the development of adventure
sports and mountaineering clubs and camps' syllabus and
course curriculum. Ultimately, the athletes will be
equipped to attain their climbing ambitions at a low-risk
[13]. This might make physiotherapy more accessible to
the general public, as well as serve as a foundation for
future research in mountaineering and similar sports.

2. Objective

The objectives of this study are to design and conduct a
content validity of a semi-structured, self-designed
questionnaire for assessing the perceived risk of falls
among mountaineers.

The study aims to understand the awareness, knowledge
and attitude towards perceived risk of fall among
mountaineers. The secondary objective is to understand the
correlation between years of experience and knowledge
among the Mountaineers of Maharashtra, India.

3. Materials and Methodology

This is a cross-sectional survey-based study designed to
understand the perceived risk of fall among mountaineers
of Maharashtra. The study, with six-month study duration,
was conducted with the permission of the concerned
departmental ethical committee, with Ethical Clearance
number: SRMIEC-ST1123-921.

An interview method was used by the authors in order to
understand and study the prevalence of falls and fall
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injuries in the sport.

In this interview method for the background study 5
mountaineering academies and 15 elite state and national
level mountaineering athletes and 3 experts from
mountaineering academics were approached. The nature of
their sport (both indoor and outdoor climbing), the risk of
fall experienced by the players and the contribution of the
environmental and trainable factors affecting it were
elaborately discussed. The major injuries and the
contribution of falls to injuries and their prevention were
noted from the athletes’ experience. The awareness of the
athletes about the risk of fall, fall related injuries and the
preventive measures to reduce the risk of fall were
discussed. Views of the athletes regarding fall preventive
strategies and need for training to avoid perceived risk of
fall among upcoming athletes were noted.

All the interviews highlighted a gap between awareness
and knowledge about the perceived risk of fall among the
group of mountaineers and their attitude towards the risk
of fall reduction measures in mountaineering and

practicing it. ) ] )
A semi- structured questionnaire was self-designed by

the authors adhering to the findings of the interviews with
the sportsmen and the opinions of experts from
mountaineering academics. The domains for the
questionnaire were designed as Awareness, Knowledge,
Attitude and Practice. The questions specific to each
domain were designed based on the sequence and
prioritization of the most frequent experiences of the
mountaineers at the sport, biomechanical components in
the sport, the Indian terrain and the advancement of
mountaineering academics in Maharashtra.

Each domain was allotted 5 questions in the
questionnaire. Initially 35 questions were designed in the
item generation phase, including the demographic data
questions, questions for each domain and one attention
check question. The questionnaire was validated by the
team of experts. The questionnaire was assessed on the
basis of clarity, appropriateness and the adequateness of
the questions in the questionnaire. The face validity and
content validity was done, following which the item
reduction based on expert opinion and focal group
discussion was done. In the final stage, a set of 28

questions was finalized. ) o »
The inclusion and exclusion criteria were specified;

Subjects with  minimum 1 year experience of
mountaineering on Indian terrain belonging to Maharashtra
between the age group of 15-50 years and who have
participated in mountaineering sport at least once in the
past six months with their overall general participation in
the sport being two or more times in a year and those being
in the state of complete physical and mental wellbeing

were selected.
The participants were selected through snowball

sampling strictly adhering to the inclusion and exclusion
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criteria. Total 19 mountaineering clubs from Maharashtra
were approached through online mode. The data available
on the website of Indian Mountaineering Foundation and
players references were used as resources to contact the
registered clubs and individuals for the study.

Participants were then contacted. Instruction about the
questionnaire used in the project was given and consent
was taken from the participants in online format to
overcome the geographical barriers. The consent forms
and the questionnaire were in the online Google form
format. These online forms were circulated and data was
collected. We kept a facilitator to assist the participants
with their doubts regarding the study.

Total 160 individuals were approached out of which the
response rate was 39.375%. Two timely reminders to fill
the questionnaire with a spacing of 5 days were given to the
participants. Total 68 responses were obtained. The data of
the participants who did not answer the attention question
satisfactorily was removed from the study, thus, a total data
of 63 participants was taken for the study.

4. Results

Total data of 63 participants was taken for the study.
Data cleaning and coding were done. Data was analyzed
using the SPSS software.

From the data set 68.3% are male mountaineers and
31.7% are females.

The age distribution and the years of experience in the
mountaineering field is as follows,

Table 1. Age group of participants

Age group Total % of participants belonging to
the age group.

15-19 years of age 0

20-24 years of age 55.6%

25-29 years of age 19%

30 and above years of age. 25.4%

Table number 01 describes total percentage of
participants in each age group. As per the data, the
majority of the athletes belong to the age group 20-24

years of age.
Out of the participants, 47.6% are pursuing

mountaineering as a recreational sport and 15.9% for
professional interest whereas 30.2% are into the sport for
general fitness and 6.3% are aiming for sports
achievement.

The sample population consists of participants with
different spans of experience in the field.

Table number 02 describes the total years of experience
of the participants in Mountaineering field. As per the data
only 14.3% of the athletes had five or more than five years
of experience as professionals in the mountaineering field.
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Table 2. Years of experience in Mountaineering

Years of experience in Mountaineering | Frequency Percent
1-2 Years 24 38.1
3-4 Years 11 17.5

5 and more years as recreational 19 30.2
Mountaineers.

5 and more years as professional 9 14.3
Mountaineers.

TOTAL 63 100.00

Out of the total participants, 82.5% claimed that they
are aware that there exists a high risk of falls in the sport
and 17.5% claimed to be unaware of it.

Further, all the individuals claimed to have experienced
risk of fall,

Table 3. Experience of risk of fall

The experience of risk of fall. | Frequency Percent
High 38 60.31
Moderate 20 31.74
Low 05 7.93
TOTAL 63 100.0

Table number 03 describes the percentage of
participants categorized on the basis of the intensity of risk
of fall experienced by them. As per the data highest
number of participants, 60.31% have experienced high risk
of fall during the mountaineering event.

Table number 04 shows the data distribution of the
number of individuals who support the opinion that,
‘Mountaineering is a high risk sport considering the
association of risk of fall with factors like environmental
conditions, less availability of safety equipment and less
focus on pre training in the sports.” Total 79.4% of the
participants agree that mountaineering is a high risk sport
considering the associated factors.

Table 4. Distribution according to opinion on high risk in
Mountaineering
Mountaineering is a high risk sport Frequency Percent
considering the associated factors.
STRONGLY AGREE 17 27.0
AGREE 33 52.4
NEUTRAL 10 15.9
DISAGREE 03 4.8
STRONGLY DISAGREE 00 00
TOTAL 63 100.00

Table number 05 represents the distribution of
participants on the basis of their agreement to the statement
that ‘First time climbers in Maharashtra are completely

aware and have a good knowledge about the risk of falls in
Mountaineering” The data brings to light that 54% of
participants clearly agree to the statement and this indicates
a fair preparedness of the first time climbers towards the
perceived risk of falls in mountaineering.

Table 5. Distribution according to opinion on knowledge of first time
mountaineers

The number of participants who Frequency Percent
agreed to the statement

STRONGLY AGREE 11 17.5
AGREE 23 36.5
NEUTRAL 15 23.8
DISAGREE 09 14.3
STRONGLY DISAGREE 05 7.9
TOTAL 63 100.00

Table number 06 represents the number of participants
who support physiotherapy interventions in pre-training
and injury management. The data shows that high
percentage of participants 68.25% support physiotherapy
interventions in the field of mountaineering pre-training
and injury management. This highlights the scope of
physiotherapy in this elite sport.

Table 6. Distribution according to opinion on physiotherapy
interventions in pre-training and injury management
Response of participants Frequency Percent
Support Physiotherapy Interventions | 43 68.25
Neutral opinion 14 22.22
Do NOT support Physiotherapy 06 9.52
Interventions
TOTAL 63 100.00

Further from the analyzed data the following details
were highlighted,

Figure 1 represents the correlation between the
Awareness of the participants about the perceived risk of
falls in Mountaineering with their years of experience in
the field. The data highlights that more number of
participants claimed that they were aware of the perceived
risk of falls in mountaineering.

Figure 2 represents the correlation of the Knowledge of
the participants about the perceived risk of fall in
Mountaineering with their years of experience in the field.

Figure 3 represents the correlation of the Attitude of the
participants towards the perceived risk of fall in
Mountaineering with their years of experience in the field.

The collected Data highlighted that only 39.7% of the
participants had knowledge about the pre-training
programs to reduce risk of falls in Mountaineering. Only
38.1% had a positive attitude towards reducing the
perceived risk of falls in mountaineering.
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According to the graphical representations, the
participant’s awareness regarding perceived risk of falls
was not related to their years of experience in the field of
mountaineering. According to the responses the knowledge
about the perceived risk of falls was found to be increased
with an increase in years of experience in the field of
mountaineering. There appeared to be higher positive
attitude towards physiotherapy interventions in managing
perceived risk of falls with increased number of years of
experience in the field of mountaineering.

5. Discussion

The global nature of mountaineering started to emerge
as the 20th century went on. Austrians, Chinese, English,
French, Germans, Indians, Italians, Japanese, and Russians
began to focus more on the prospects found in the
Himalayas and adjacent ranges, which comprise the
planet's greatest mountain continent. Following World War
I, the British set their sights on climbing Mount Everest.
Other nations' climbers were achieving remarkably
successful ascents of other significant Himalayan peaks in
the meantime. Naturally, the demands of World War Il are
reflected in the fact that no summits were reported for the
first time in The Alpine Journal of London, a trustworthy
record keeper of ascents, from 1940 to 1947.

Mountaineering has gained huge attention in recent
times. Many athletes have started perceiving
mountaineering for various ambitions. This has resulted in
a spike in Mountaineering camps, adventure groups and
professional schools for adventure sports.

Many renowned institutes have started their own
certificate, diploma and degree courses. The syllabus of
these institutions is still in the design process.
Mountaineering, whether indoor or outdoor requires a lot
of training.

Most climbing accidents involve young males and result
in only minor injuries. Falling is the most frequent way that
injuries occur. The most commonly damaged are the
extremities. Nonetheless, head/neck, chest, and belly
injuries account for the majority of trauma connected to
multisystem climbing. There is a considerable variation in
the literature about the death rate of climbing accidents.
Since they include a variety of climbing subspecialties and
geographical locations, data on climbing accidents as a
whole are highly inconsistent. The literature takes into
consideration several risk variables. The frequency and
severity of climbing accidents can be decreased by
following safety regulations and receiving the proper
training and preparedness [14]. Researchers can gain
valuable insights into the relationship between personality
traits and critical outcome variables, including
performance, group dynamics, accident rates, and a wide
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range of other behaviors in demanding harsh conditions, by
studying mountaineering. The review study discovered that
this potential is underutilized by pointing out knowledge
gaps, and by offering examples [15], [16].

Including a well-designed warm up as part of a
pre-training protocol in sports may help in reducing the
risk of injuries and assist in improving performance. This
may ultimately reduce mishaps and improve healthy
participation of elite and recreational mountaineers in the
sport [16].

In the sport, climbers rely solely on their hands and feet,
with the feet performing the majority of the effort. The
general public's perception that a climber needs to have
extraordinary arm and shoulder strength is accurate only in
instances when significant overhangs must be navigated.
Generally speaking, feet are used for support and hands for
balance. The climber is not hauled up the cliff by hands or
arms. The term is more appropriately limited to climbing in
locations where the terrain and weather conditions present
enough hazards that some prior experience will be deemed
necessary for safety, even though it is frequently used
loosely to refer to walking up low mountains with only
moderate difficulties. Mountaineering is a perilous activity
for the inexperienced. Considering these factors we can
attempt to reduce the perceived risk of fall leading to falls
and injuries by inculcating the unique and sports specific
awareness and training programs. Physiotherapy
interventions including the biomechanical analysis and
prehab can definitely contribute in this sector.
Physiotherapy interventions can ultimately help in building
a strong, evidence based pre-training protocol for
mountaineering athletes. This will help them achieve their
mountaineering goals with minimum risk.

The factors that govern performance of the mountaineer
and that contribute to the sustainability of injuries happen
to be highly individual specific but the risk of fall and
ultimately the accidents can be minimized by pre-
mountaineering training programs. Establishing common
criteria that can be considered in the pre-mountaineering
training is a need for pre-mountaineering training for the
recreational, elite as well as for the professional and
non-professional mountaineers. Thus, considering this
core need, this study is attempted.

Mountaineering academics is an upcoming field in India
and perceived risk of fall is considered as a major reason
for low performance in this sport.

The findings of this study highlight that 60.3% of the
participants had NO knowledge about the pre-training
programs to reduce risk of fall in Mountaineering. This
may lead to low achievement in the sport. Only 38.1% are
practicing a positive attitude towards reducing the
perceived risk of fall in mountaineering, which includes
following a regular training, use of superior quality safety
equipment, reading training literature, regular visits to the
physiotherapist for sports specific movement analysis,
training and rehabilitation post injuries.
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6. Conclusions

Out of the total participants, 82.5% claimed that they
are aware that there exists a high risk of fall in the sport
and 17.5% claimed to be unaware of it and the percentage
of individuals who have the actual knowledge of
perceived risk of fall in Mountaineering is 35.5%.

This data analysis of the study shows a significant
knowledge gap among mountaineers about the perceived
risk of fall in the sport. The study highlights that there
prevails a gap between experiencing the risk of fall,
understanding the risk of fall and taking adequate
measures to reduce the risk of fall among the
Mountaineers of Maharashtra.

It widens the scope of creating awareness and improving
the mountaineers’ performance. This study can help to
highlight the perceived risk of fall and help in
incorporating a well-designed pre-training routine and to
assist in making physiotherapy accessible in this elite
sport. It will assist in training athletes for global events
which will bring glory to our nation.

Much of mountaineering literature is focused on pursuits
of adventure, risk-taking, flow experience, search for
meanings of self or affirmation of identity. A significant
part of this literature dwells on motivations, rationality and
expressions of human freedom. While these emotive
experiences are critical to understand why mountaineers
engage in what others view as risky activities, the literature
on mountain disasters and their influences on perception of
risk and behavioral actions among those involved in the
tourist trade are somewhat limited [16].

Studies have always proved that the strongest climbers
are not always the best climbers. Confidence, the ability
to make quick decisions, focus, and ways to overcome
stress play a significant role in defining the fine line
between success and failure. Similarly the environmental
factors, physical factors and physiological factors are
major contributors to the perceived risk of fall among
mountaineers having optimum awareness, knowledge and
positive attitude about risk of fall can reduce fall injuries in
the sport. Training of athletes can lead to reduced
perceived risk of fall and better sports performance.
Improving the awareness, knowledge and attitude towards
fall risk perception can be an integral part of
mountaineering training.

Acknowledgements

We are grateful to God Almighty. Thanking SRM
College of Physiotherapy and the staff members. Thanking
all the experts and guides who made this study possible.
Special thanks to the Mountaineering Institutions of
Maharashtra and all the participants in this study.




458

Awareness, Knowledge and Attitude towards Perceived Risk of Fall among Mountaineers from Maharashtra:
Cross-Sectional Study

REFERENCES

[1]

[2]

(3]

(4]

[5]

(6]

(7]

(8]

M. Faulhaber et al.,, “Characteristics of Victims of
Fall-Related Accidents during Mountain Hiking,” Int. J.
Environ. Res. Public. Health, vol. 17, no. 3, p. 1115, Feb.
2020, doi: 10.3390/ijerph17031115.

J. W. Knott, “Causes of injuries in the mountains: a review
of worldwide reports into accidents in mountaineering,” J.
R. Army Med. Corps, vol. 157, no. 1, pp. 92-99, Mar. 2011,
doi: 10.1136/jramc-157-01-16.

M. Assmann, G. Steinmetz, A. F. Schilling, and D. Saul,
“Comparison of Grip Strength in Recreational Climbers and
Non-Climbing Athletes-A Cross-Sectional Study,” Int. J.
Environ. Res. Public. Health, vol. 18, no. 1, p. 129, Dec.
2020, doi: 10.3390/ijerph18010129.

S. Grant, V. Hynes, A. Whittaker, and T. Aitchison,
“Anthropometric, strength, endurance and flexibility
characteristics of elite and recreational climbers,” J. Sports
Sci., vol. 14, no. 4, pp. 301-309, Aug. 1996, doi:
10.1080/02640419608727715.

H. Mégdefrau, “[Stress on the human body when falling
into a rope harness and its sequelae],” Anthropol. Anz. Ber.
Uber Biol.-Anthropol. Lit., vol. 49, no. 1-2, pp. 85-95, Mar.
1991.

S. R. Bollen, “Upper limb injuries in elite rock climbers,” J.
R. Coll. Surg. Edinb., vol. 35, no. 6 Suppl, pp. S18-20, Dec.
1990.

“Download citation of The Role of Adventure Education in
Enhancing Health-related Variables.” Accessed: Mar. 26,
2025. [Online]. Available: https://www.researchgate.net/pu
blication/297733618_The_Role_of_Adventure_Education
_in_Enhancing_Health-related_Variables/citation/downloa
d

A. D. Fave, Bassi, Marta, and F. and Massimini, “Quality of
Experience and Risk Perception in High-Altitude Rock
Climbing,” J. Appl. Sport Psychol., vol. 15, no. 1, pp. 82-98,

(9]

[10]

[11]

[12]

[13]

[14]

(15]

[16]

Jan. 2003, doi: 10.1080/10413200305402.

L. CH and F.-H. Jan, “Risk-Taking Attitude and Behavior
of Adventure Recreationists: A Review,” J. Tour. Hosp.,
vol. 04, Jan. 2015, doi: 10.4172/2167-0269.1000149.

S. Rauch, B. Wallner, M. Stréhle, T. Dal Cappello, and M.
Brodmann Maeder, “Climbing Accidents-Prospective Data
Analysis from the International Alpine Trauma Registry
and Systematic Review of the Literature,” Int. J. Environ.
Res. Public. Health, vol. 17, no. 1, p. 203, Dec. 2019, doi:
10.3390/ijerph17010203.

E. Bott, “Big mountain, big name: globalised relations of
risk in Himalayan mountaineering,” J. Tour. Cult. Change,
vol. 7, pp. 287-301, Dec. 2009, doi:10.1080/14766820903
521785.

M. Lochbaum, E. Stoner, T. Hefner, S. Cooper, A. M. Lane,
and P. C. Terry, “Sport psychology and performance
meta-analyses: A systematic review of the literature,” PloS
One, vol. 17, no. 2, p. e0263408, 2022, doi:
10.1371/journal.pone.0263408.

E. P. DeLoughery and T. G. DeLoughery, “Review and
Analysis of Mountaineering Accidents in the United States
from 1947-2018,” High Alt. Med. Biol., vol. 23, no. 2, pp.
114-118, Jun. 2022, doi: 10.1089/ham.2021.0085.

L. Li, Y. Zhou, S. Zou, and Y. Wang, “The Effects of
High-Altitude Mountaineering on Cognitive Function in
Mountaineers: A Meta-Analysis,” Int. J. Environ. Res.
Public. Health, vol. 20, no. 6, p. 5101, Mar. 2023, doi:
10.3390/ijerph20065101.

V. Strini, R. Schiavolin, and A. Prendin, “Fall Risk
Assessment Scales: A Systematic Literature Review,” Nurs.
Rep. Pavia Italy, vol. 11, no. 2, pp. 430-443, Jun. 2021, doi:
10.3390/nursrep11020041.

S. Nepal and Y. Mu, “Mountaineering, commodification
and risk perceptions in Nepal’s Mt. Everest region,” in
Mountaineering Tourism, 2015, pp. 250-264.





