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Introduction
There are many athletes in Japan who have won prizes in the 

Paralympic Winter Games alpine skiing events. They also use handcy-
cle as summer training. However, it was found that there were cases 
of injury during that handcycle training. This issue needs to be ad-
dressed as soon as possible. Some prior studies [1-3] have mentioned 
how to operate more efficiently, how power can be exerted, and so 
on. However, there are no studies that mention injury in the hand-
cycle. This study will address the factors that contribute to injuries 
sustained by disabled skiers during handcycle training. In addition, 
measures to prevent these injuries will be discussed.

Subjects
The subjects of this study are four disabled skiers who compete 

in alpine events during the winter season. Among the subjects were 
winter Paralympic prize winners. Their disabilities are spinal cord in-
jury and spina bifida.

Methods
The study was described orally and in writing. If they were will-

ing to cooperate in the study, they were asked to sign a consent form. 
Then, I took a video of them training. The survey was conducted in Ja-
pan in September 2022. The videos were analyzed using motion anal-
ysis software (myDartfish Pro S, Dartfish Japan Co., Ltd.). Finally, the 
subjects were interviewed about injuries sustained during training.

Results
The interview survey revealed that two skiers had been injured 

during hand cycle training. Therefore, I analyzed in detail the move-
ments and postures of skiers who had been injured and those who 
had never been injured. The results showed that the male skier with 
the acromion injury had an angle of 38.6° to the crank when the thigh 
area was 0°. On the other hand, the male skier who had never been 
injured before had an angle of 59.5° (Figure 1). Furthermore, skiers 
who claimed tension around the shoulders were found to pedal the 
handlebars with a rounded back. In particular, the female skier was 
training with their chins sticking out (Figure 2).
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Note: The injured skier is left.
Figure 1: Comparison of crank angles.

Note: The injured skier is left.
Figure 2: Comparison of posture during training.

Conclusion
It focused on crank angle and training posture in this study. Iwa-

saki [4] states that the crank should be set below the acromion from a 
performance perspective. However, it is not yet known what the best 
angle to the crank is when the thigh position, or the seat portion of the 
chair, is set at 0°. This will need to be investigated in more detail in the 
future. The only thing that can be said is that it is important to be able 
to make settings that match the user at the time of the fitting. The risk 
of injury may be reduced by setting up hand cycles based on a prior 
understanding of individual disabilities and movement characteris-
tics with regard to posture during training. The software “rysis” [5] is 

used to measure the sitting posture of people with disabilities. This is 
an ISO-compliant 2D image analysis software. However, this software 
measures the posture at rest. Thus, the posture during exercise is not 
taken into account. 

The setting of the tools used for the handcycle should be based 
on detailed data during the operation. Otherwise, the number of cas-
es of injuries sustained when using handcycles will not decrease in 
the future. The research on occupational and environmental health 
has shown the importance of improving the environment and pri-
mary prevention. Kogi [6] provides opportunities and shows how to 
strengthen primary prevention with regard to occupational and en-
vironmental health. However, the concept of preventing or avoiding 
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injury is not widespread in the sports field. There are few studies on 
cases in which injuries could have been avoided or prevented in ad-
vance. It is important to find methods of improvement for injuries and 
accidents, but it is also important to collect good practices and apply 
them to sports science research.

References
1.	 Groot S de, Ingrid Kouwijzer, Linda Valent, Lucas van der Woude, Hand-

bikeBattle group, et al. (2024) Handbike configurations and the preva-
lence of experienced sitting and riding-related problems in recreational 
handcyclists training for the HandbikeBattle. Disability and Rehabilita-
tion: Assistive Technology 19(8): 3172-3182.

2.	 Smit A, Ina Janssen, Florentina J, Hettinga, Jos J de Koning, et al. (2024) 
Elite performance in para-cycling: A scoping review. European Journal of 
Adapted Physical Activity 17(2). 

3.	 Vegter RJK, Barry S Mason, Bastiaan Sporrel, Benjamin Stone, Vicky L 
Goosey-Tolfrey, et al. (2019) Crank fore-aft position alters the distribu-
tion of work over the push and pull phase during synchronous recumbent 
handcycling of able-bodied participants. PLos One 14(8): e0220943.

4.	 Iwasaki M (2014) Handbikes: Recreation and sports. Bulletin of the Japa-
nese Society of Prosthetics and Orthotics 30(3): 147-151.

5.	 (2024) Society for research on Seated Posture measurement. rysis.

6.	 Kogi K (2002) Work Improvement and Occupational Safety and Health 
Management Systems: Common Features and Research Needs. Industrial 
Health 40: 121-133.

https://dx.doi.org/10.26717/BJSTR.2024.60.009390
https://dx.doi.org/10.26717/BJSTR.2024.60.009390
https://pubmed.ncbi.nlm.nih.gov/38372244/
https://pubmed.ncbi.nlm.nih.gov/38372244/
https://pubmed.ncbi.nlm.nih.gov/38372244/
https://pubmed.ncbi.nlm.nih.gov/38372244/
https://pubmed.ncbi.nlm.nih.gov/38372244/
https://eujapa.upol.cz/artkey/euj-202401-0001_elite-performance-in-para-cycling-a-scoping-review.php
https://eujapa.upol.cz/artkey/euj-202401-0001_elite-performance-in-para-cycling-a-scoping-review.php
https://eujapa.upol.cz/artkey/euj-202401-0001_elite-performance-in-para-cycling-a-scoping-review.php
https://pubmed.ncbi.nlm.nih.gov/31425557/
https://pubmed.ncbi.nlm.nih.gov/31425557/
https://pubmed.ncbi.nlm.nih.gov/31425557/
https://pubmed.ncbi.nlm.nih.gov/31425557/
https://www.jstage.jst.go.jp/article/jspo/30/3/30_147/_article/-char/en
https://www.jstage.jst.go.jp/article/jspo/30/3/30_147/_article/-char/en
https://pubmed.ncbi.nlm.nih.gov/12064553/
https://pubmed.ncbi.nlm.nih.gov/12064553/
https://pubmed.ncbi.nlm.nih.gov/12064553/

