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Summary: 

- Falls and fall-related injuries are a significant concern, with one third of older people falling 

annually and falls being the leading cause of hospitalised injuries in NSW. 

- The way older people fall, including their body position, contact points and stiffness, can 

determine whether they do or do not sustain an injury. 

- Safe landing techniques, such as martial arts-adapted tuck-and-roll techniques and landing 

while absorbing impact forces (e.g., bending the elbows) show promise in reducing injuries 

from falls. 

- Preliminary evidence suggests that older people can learn safe landing techniques. 

However, practical applications are limited by safety concerns.  

- Proven interventions such as balance and functional strength exercise should remain the 

priority for fall prevention. Safe landing strategies may complement these approaches for 

some older people, though more research is required. 

 

Understanding the act of falling 

Falls and fall-related injuries are a significant issue in older people, with one-third of older 

people falling each year (1). Falls are the leading cause of hospitalised-injury in Australia (2). 

Falling can be categorised into three phases – destabilisation, descent and impact (3). 

Numerous interventions have targeted destabilisation to prevent falls in older people, including 

exercise interventions and risk management (e.g. addressing vision impairment, foot problems, 

and environmental hazards) and multifactorial interventions that address multiple fall risk 

factors (4–6). 

 

Reducing fall-related injuries 

Complementary research has sought to reduce the risk of fall injury during descent and/or 

impact phases of a fall. Passive approaches, such as hip protectors and compliant flooring, aim 

to minimise impact forces when the body contacts the ground. Hip protectors have shown 

effectiveness in preventing hip fractures in residential care settings, but not in community 



settings (7,8), where low adherence due to inconvenience, discomfort and stigma reduce their 

utility (9). Compliant flooring has shown promise in absorbing impact forces without impairing 

balance (10), though mixed results have been reported regarding their effectiveness in 

preventing fall injuries in long-term care facilities (11,12). 

Active approaches, which teach people how to minimise harm from falls have also been 

explored. These interventions focus on reducing the impact forces experienced during a fall to 

lower the risk of injury (13–15). For example, falling forwards with bent arms to slow body motion 

can reduce wrist impact forces by 40% compared to falling with stiff arms (14). Similarly, 

adopting specific knee positions during a fall can reduce hip impact forces by more than 50% 

(13). However, these studies have predominantly involved young, healthy people, leaving 

uncertainty about whether similar benefits can be achieved in older people, who often have 

reduced muscle strength, slower reaction time, decreased flexibility and increased fear of 

falling. 

 

Review of safe landing strategies 

A 2017 systematic review identified 13 studies on safe landing strategies (15), including 

techniques such as squatting when falling backwards, bending the elbows when falling 

forwards and employing a rolling and forward rotation technique (Figure 1) when falling 

sideways. These strategies were found to be effective in reducing hip impact forces and 

optimising trunk positioning. However, the review highlighted significant limitations, such as few 

studies involving older people and the absence of unpredictable balance disturbances during 

assessments (16). 

 

Figure 1. An example of a martial arts rolling technique taught for safe landing from a fall. 

Adapted from Groen et al. (17). 



Safe landing training programs for older people 

Six studies have specifically investigated whether healthy, community-dwelling older people 

can learn safe falling techniques, often in the form of martial arts movements (Table 1). For 

example, Groen et al reported martial arts training reduced hip impact forces during a fall by up 

to 30%, regardless of whether the arms were used to break the fall (18) due to the rolling action 

absorbing the impact forces (18). Similarly, Moon et al evaluated the effectiveness of a single 

training session of the martial arts-inspired tuck-and-roll technique (19). Participants lowered 

their bodies with bent knees, tucked their chins and rolled upon contact with the ground, 

resulting in significantly reduced hip impact forces. Importantly, training on one side (e.g., right) 

transferred effectively to the opposite side (e.g., left), suggesting some generalisability.  

 

Table 1. Summary of findings from interventions training safe falling strategies in older people 

Author Technique Findings 
Arkkukangas et 
al. (20,21) 

Judo4Balance – program containing 
a mix of strength/power/balance 
training and breakfall techniques 

Improved performance of practiced 
landing techniques (higher grading 
of Judo fall technique achieved) 

Arkkukangas et 
al. (22) 

FallFitness – an initial strength and 
functional training block, followed 
by paired balance training. Safe 
landing for backward and sideways 
falls was practiced in all sessions 

Improved physical activity levels and 
backward and sideways falling 
techniques (higher level achieved) 

Arnold et al. 
(23,24) 

Fall arrest strategy training – lower 
limb strength, balance and agility 
combined with upper limb 
strength/power and reaching 
exercises 

Improved speed of arm protective 
responses (faster time to reach and 
touch a wall opposite the 
participant) 

Groen et al. 
(16,18) 

Five sessions – balance and gait 
exercises combined the falling 
techniques based on martial arts in 
forward, backward and lateral 
directions 

Reduced impact forces following a 
self-initiated fall from a kneeling 
position 

Moon et al. (19) Martial arts adapted tuck and roll 
strategy training 

Reduced hip impact forces after one 
training session and transfer of 
training from right side to left side 
falls 

Zanotto et al. 
(25) 

FAlling Safely Training study – a 
martial arts adapted tuck and roll 
strategy training 

Participants reported increased 
confidence and self-efficacy in 
preventing harm from falls 

 



Combining safe landing with exercise-based approaches to fall and injury prevention 

A combined approach incorporating safe landing training, exercise (balance and functional 

strength) (26) and step training (27) may be beneficial for preventing both falls and fall-related 

injuries. Five studies have used this combined approach. In one study, five sessions combining 

balance and gait exercises with martial arts-inspired falling techniques (28), enabled older 

people to reduce their impact forces following a self-initiated fall (16). Another study combined 

strength, power and balance training with breakfall techniques derived from Judo (20–22) and 

demonstrated improvements in landing technique. The FAlling Safely Training (FAST) study used 

a 4-week program (two 30 min sessions per week) to progressively teach martial arts-derived 

tuck-and-roll strategies, starting from the floor and progressing to a standing position (25). 

Preliminary findings indicated increased confidence in falling safely and protecting the head 

during a fall (29), with main results pending publication. Finally, the Fall Arrest Strategy Training 

program combined balance, agility and lower limb strength exercises with forward landing 

training (23,24), and was found to be effective in improving  reaction times (24),and upper limb 

strength and range of motion (23) potentially reducing the likelihood of head impact during a fall 

(24).  

 

Conclusions, challenges and opportunities  

There is growing evidence that body position and landing strategies during a fall can significantly 

reduce injury risk. Safe landing techniques, particularly those derived from martial arts, can be 

learned in an effective manner to reduce impact forces among older people. However, several 

challenges remain. Long-term studies are needed to assess the durability of these skills and 

their real-world effectiveness in reducing fall-related injuries. Safety concerns during training 

must be addressed with robust protocols, especially for frail older adults. Middle-aged 

individuals or healthier older people may be appropriate groups to trial these techniques, given 

their greater physical capabilities and lower injury risk. 

Before safe landing strategies can be implemented more widely, further research is needed to 

establish long-term effectiveness, refine training protocols to enhance safety and determine the 

optimal populations and settings. Pending supporting research findings, these interventions 

may complement proven interventions such as balance and functional strength exercises to 

deliver a comprehensive approach to reducing fall-related injuries. 
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