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1 ABSTRACT

In the course of life, mobility behaviour and neetlange and have to be adapted. With growing agsclm
mass reduces continuously. If this natural degradairocess is not countered, the risk of falls gatting
injured increases. Once a person has experiendalll ¢he fear of falling again is likely to evolvés a
consequence, physical activity is associated vatlidigs of insecurity and is therefore avoided {jbait-
syndrome). Within the age group 55 years and olderpst a quarter of occurring falls in Austria pap in
traffic (KFV, 2016). Thus, motivity and health gtey prerequisites for a safe, independent andyiffjee
mobility. In order to tackle this topic, the Austni Road Safety Board (KFV) developed the projedaniP
your Skills™ (Eichhorn et al., 2016), which focused on streagihg non-motorised mobility of elderly
people and, particularly, on fall prevention. Aseault, a manual on setting up an effective fadivention
programme for adults is now available.#
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2 INTRODUCTION

In Austria, the demographic trend shows a growipet also ageing population. With increasing life
expectancy and the baby boomer generations ofatthg EF960s now reaching retirement age, the nuraber
people over the age of 65 will grow most in theufat Over 18% of the Austrian population are nowhie
age of retirement: a steadily growing trend thatls in an ageing population. This unfolding derapgic
trend in Austria also has a strong impact on thbility of older people.

As people get older, they are more and more faag#dvealth-related and/or physical restrictions thigo
affect their choice of mode of transport. The adi# modes of transport, technological developmants
personal attitudes likewise play a key role. WHile car remains an important mode of transporydomnger
senior citizens, walking increases among the agepgv5+.

However, the importance of walking in daily life ¢airrently underestimated in mobility studies. Each
individual route, no matter what primary means rahsport is used, also includes a more or lesselong
walking distance. Consequently, walking is an etakmart of everyday mobility. Experts agree that
mobility and health are crucial prerequisites feinlg able to travel safely, independently and withojury,
especially with growing age. Regular walking hagositive effect on one's own fitnésand on the other
hand fitness itself is an important basis to chawakking as a mode of transport at all.

According to Pate et al. (1995) the dose-responseecrepresents a good estimate of the relationship
between physical activity (dose) and health sthars#fit (response). The lower the baseline physicaity
level, the greater the health benefit associatéld wereased physical activities.
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! Funded by the Austrian Road Safety Funds.
2 According to the WHO (2010) older adults who ahysgically active exhibit higher levels of functidrizealth, a
lower risk of falling, and better cognitive funatio
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Fig. 1: Relationship between physical activity aedlth. Source: Pate et al. (1995).

Though, as accident figures in Austria show, tek of falling increases disproportionally with griogy age.
In order to address the importance of active migbiith growing age adequately, the Austrian Roatety
Board (KFV) carried out the project “Pimp your $&il(Eichhorn et al., 205%. As it is essential to take note
of both social and individual factors of influenttee project considered trends in society (demogdcaph
megatrends, future scenarios and mobility paramet@nd analysed individual circumstances (lifestyle
motives, impairments and mobility behaviour). Tlesults and insights obtained through the projeth wi
regard to independent non-motorised mobility forrtieel basis for a manual on setting up an effedtlle
prevention programme for adults. The paper preghattheoretical background and the manual itself.

3 CHANGES IN DAILY LIFE AND THEIR IMPACT ON THE RISK  OF FALLING
Among other things, biological degradation processeld age affect mobility, strength and stamina.

With reference to the sensorium, the visual peroepand thus the recording and processing of visual
information are reducing; e.g. especially in thesecaf changing or deteriorating light conditionsele
differences are seen less well. With increasingiagaldition acoustic signals are perceived delayendot

at all.

Motor skills (stamina, strength, speed, motilitydasoordination) are also subject to a change iraackd
years. Most notably a reduction in muscular stieragtd mobility is observable; e.g. a mobility laéshe

cervical vertebra impedes looking to the left aigthtrwhen crossing the road. Longer standing angdo
walking routes as well as overcoming stairs and/eneess can also be experienced as very exhausting.

In addition, many older people suffer from disturbes of balance that can cause dizziness. It sladsbdbe
noted that the use of medication can lead to didete that affect balance as well.

These physical changes and uncertainties alsot gféschological, social and emotional areas. Staesb
anxiety, e.g. of crowds or falls, can lead to thet that trips outside the home are avoided.

3.1 Balance and stability

Balance, on the one hand, is important in ordecardinate movements and, on the other hand, @ rea
quickly and appropriately in the event of a falk Wwell as muscle strength, the balance ability eks®s by
degrees with growing age. These processes staddgirat the age of 40. Furthermore, a reducedioeact
time in older age leads to a greater vulnerahitityase of a fall.

Several perception systems are responsible fanthetenance of the balance:

(1) The vestibular system, which forms a part @ thner ear, perceives the position of the headthed
body, and senses any body movement. This allowsdiatrolling the reflexes in case of a fall.

(2) The visual system (eyes, optic nerve) inforimsid the position of the body in the room.

(3) The so-called sensory receptors (e.g. musdepters, mechanoreceptors, or free nerve endirrgs) a
located in muscles, joints, tendons, fascia anad akd control the body.

The information from these three systems is pramkssy the central nervous system. When it comes to
balance fluctuations, it reacts to these irregtitariand triggers corresponding reflexes (positichanges,
muscle tension). Thus, in the case of a fall weate to support ourselves in time with our hafidsough

a balance training this "reaction process" camijgaoved.

In summary, balance for older ones is important for
« walking on uneven or sloping surfaces
* carrying trays, glasses/cups etc.
e an appropriate response to changes in positioar¢iaption of a fall)
« asafe and anxiety-free mobility in everyday life

% The final report can be downloaded at: https://wemvit.gv.at/verkehr/strasse/sicherheit/fonds/A&ffimp.html
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3.2 Muscular strength

Already from an age of 30 years a continuous reolncif muscle mass occurs, if you don’t do someghin
about it. Muscle reduction in lower extremities @ggadually lead to an increased risk of fallingstL#his
loss affects everyday activities, muscularity sbdud strengthened at an early stage. Musculargitreran
be trained at any age.

Exercises that strengthen the following muscle gscare recommended:
(1) Leg muscles (e.g. quadriceps, biceps fema, huscles)

(2) Arm and shoulder muscles

(3) Back and abdominal muscles

Especially strengthening the front of the uppeghhmuscles is crucial for fall prevention. It shiblie
remembered that strength training alone is notcefft to avoid falls. According to Becker and Blieg-
Kapelke (2011), a combination with exercises fdabee is a prerequisite for a successful fall pytgokis.
According to Lacroix et al. (2014) a ratio of 2/8lénce training and 1/3 strength training has prdeebe
most effective.

In summary, sufficient muscle strength for the oloiees is important to:
* support a straight position
e prevent muscle mass from degradation
e reduce the risk of falling
e protect the joints from pain
* be able to get up again in case of a fall and to
¢ enable independent mobility.

4 FALL AND FALL PREVENTION

Studies show that about a third of people overddryfall at least once a year (Sattin, 1992; Fal/ention
Center of Excellence, 2016). The older a persatihésmore likely an injury arises from a fall.

The accident figures in Austria provide a cleartyrie as well: over 231,200 persons aged 55 or older
annualy are treated in the hospital because df,afavhich almost a quarter occurs on trafficasdKFV,
2016).

Age Number of hosiptal-treated falls Proportion offalls in the age group
55-64 years 50,900 5%

65-74 years 60,900 7.3%

75+ years 119,400 17.2%

Table 1: Proportion of hospital-treated falls agéd, Austria (extrapolation average of the yeark120015). Source: IDB Austria.

4.1 Main risk factors of falls

Most falls are caused by a combination of sevasilfactors. The more risk factors a person is egdado,
or the more pronounced a risk factor is, the graateprobability of falling.

It can be differentiated between intrinsic (perdpraand extrinsic (environmental) factors causing/sfa
(Gschwind et al., 2013; Todd et al., 2004; O’Louglet al., 1993).

Intrisic factors are:
e advanced age
e previous falls
» fear of falling
¢ muscle weakness
* medication
« mobility and balance disorders
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« visual and hearing disorders

e dizziness

e chronic diseases, e.g. incontinence, diabetesto®linetabolic syndrome
Extrinsic factors are:

e tripping hazards like cords and wires or carpets

e poor light conditions (unlit paths)

e unsuitable stairs (missing railings)

» slippery floor

* unsuitable shoes

e poorly adapted or misused vision aids

* poorly adapted walking aids

However, external factors play a minor role as a86&o of falls are attributed to intrinsic risk facs. In the
majority of cases, diminishing or lacking musciudaiength and a deterioration of balance are crimtibrs.

4.2 Consequences of falls

With growing age, the severity of injuries causeadabfall increases and as a consequence, moreesever
physical and psychological changes are observegroXpmately 10% of falls lead to serious injuries
(Eichhorn & Aigner-Breuss, 2016).

In many cases, a fall leads to a trauma that magpgidthe usual way of life: if elderly have suftbeesevere
fall; e.g. fracture of femur, and had an inpatigaatment, severe consequences for their indepefidieg
are likely. Whereas three quarters of older peoyee still able to walk independently and withoidsa
before a fracture this was the case for only 1564 af severe fall (LZG, 2010).

Such falls can set up a negative cycle called fadlssyndrome. Once an elderly person sufferedverse
fall, the fear of falling anew is rising and setfrfidence in their own physical abilities is reddc@/alking

and cycling is then associated with anxiety andednsty. Thus, all situations that appear risky or
uncomfortable are avoided. If a person is untraithesl leads to less activity and as a consequemce t
deplation of the interaction between muscles angensystem. This is manifested in angular, tenad, a
insecure movements. Subsequently, less movemeds eaa further decrease of muscle strength and
balance which in return results in even more uadaties. At the end of this negative cycle stamgsloss of
daily living skills and social isolation.

Fear of falling

Fig. 1: Post-fall-syndrome. Source: bfu (2015).tladi KFV
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5 BE FIT — STAY MOBILE MANUAL

In most cases, the causes of a fall are a dimidisiea lack of muscular strength and a deterionatib
balance. However, muscularity and balance candieel and improved at any age. This means thay ever
person can minimize his or her risk of falling dovemuscle and balance training and the maintenahce
fitness.

5.1 Impacts of fall prevention programmes

Fall prevention programmes usually include a comufoom of strength and balance exercises, a traiofng
one's own body awareness and an improvement afingost

An additional benefit of a group training is gaiginew social contacts, which in turn can contriltote
positive reinforcement and subsequently to moreiwgland cycling in daily life. An attractive andeory-
based fall prevention programme thus cannot orggificantly improve independence but also quality o
life.

Fall prevention programmes have different approsicivéh a strong variation of the achieved impa€tse
following elements proved to be most effective (&hgton et al. (2008), Todd et al., 2004; Beckenle
2009; Lacroix et al., 2014):

« Balance exercises have the greatest impact oniredtie risk of falling. Strength exercises alone
do not seem to have a positive effect. Staminasémetiching exercises alone are not suitable for fal
prevention either.

* The training should be carried out at least 2 h@mseek and as long as possible (at least six
months), but most preferably permanently.

« Two exercise units per week show better effects tiree exercise unit per week.

* The programmes can be done as a group activityelisasrat home alone. However, group exercises
seem to have greater training effects. Study resattommend a combination of group activity and
self-activity at home.

e The programmes should be tailored to the needtetarget group to ensure that they are both
challenging and safe at the same time.

* An effective programme should enhance performagcz0bo.

« Before the start of a programme, a motor functeast should be mandatory to assess the individual
fall risk.

Among others, the Otago Exercise Programme (Carypbet Robertson, C. (2003) as well as the Swiss
Fall prevention training (Lacroix et al., 2014) wexble to show positive effects.

5.2 Content and structur of the manual

Based on the results described above, the “be diy mobile” fall prevention manual was develojpgd
KFV experts in the field of mobilty, supported by external sport scientist (Eichhorn & Aigner-Breus
2016).

The manual is aimed at professional trainers aodiges guidance on setting up a tailored fall pntioa
programme for adults, in particular for the ageugr0+, which can be carried out in different settings.

The manunal is divided into three blocks. The foee points out the importance of activity to maint
independence in old age. The second section sgetife design of an effective training programnz the
last chapter additionally gives activity tips foveeyday life. Subsequently, section 2 of the manisal
described in more detail:

At the beginning of every training programme itesommended to carry out a set of motor functistste
determine the risk of falling. At the end of theogramme (ideally after 6 months), these risk assest
tests should be repeated in order to give feedbackossible improvements. All 5 tests describethan
manual correspond to the quality criteria of piaattility, validity and reliability.

“ Experts agree that fall prevention has to beattl before the risk of falling is raising. Thuse tbe fit — stay mobile”
manual suggests to start with fall prevention akyee possible, but at least at 50 years.
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Selected balance and strength exercises withimidweual include various levels of difficulty in ord
address persons with already slightly reduced ritplais well as those who are still active. In adesice
with evaluated fall prevention programmes (e.g.rbeg 2014) 2/3 of the “be fit — stay mobile” tramg
exercises addresses balance and 1/3 muscularlgtreng

Besides physical exercises the manual suggesteltale information sequences in the training ufitese
provide background to the exercises in particutal ta the topic fall prevention in general.

Experience shows that older people are difficultet@ch and to motivate for preventive measurestefbie,
the manual further provides suggestions on howdtiress different target groups and gives examptes o
how to implement a fall prevention programme iniedrsettings. Within the project “Pimp your Skillgur
different types of active mobility could be demvim that respect.

» People of the “adventurous” type are very mobild ariot of them are still working. They can be
characterised as open-minded, flexible and eagilybé enthused by new ideas or options
(particularly, there is a keen interest in techgaal innovations). They don't exercise for theesak
of their health, they do so for fun. Health in itse not an important issue for this group.

* People of the “responsible” type are very mobilevali. They can be described as conscientious and
ecologically sensitive. This is expressed in a cimious lifestyle. Health is more important tisth
group than fitness, which is also reflected in ey\yegh proportion of every day cyclists.

* People of the “wait-and-see” type are partiallyreet Physical activities are especially done when
external stimuli are offered, e.g. get-togetherthiiiends or family. They often play an important
role in the family and take on care tasks. Thisugroould be motivated by health and environmental
issues.

» People of the “comfortable” type are mainly retiréthey can be characterised above all as
comfortable and safety-driven, e.g. cycling is eigeed as rather unsafe. Health and fitness issues
do not have any priority, and this group shows dimyjted willingness to try something new. If at
all, they could be addressed with environmentaidss

Aditional information on these types of mobility&ining contents, examples for different settings a
listing of possible and appropriate strategic parthin the manual enables the trainer to motidifferent
participants in a respective way.

Printed versions of the manual are distributedargeesses or in interested communities. The onkmnsion
(German language with English abstract) is avaglablthe KFV website.

6 CONCLUSION

Walking is a fundamental part of daily mobility growing age. However, the age group 65+ shows an
increased risk of falling and changes of physiaahditions due to ageing. This has consequences on
mobility behaviour. Nonetheless, effective fall ygation programmes prove that these changes are
reversible to a considerable extent. Thereford, paévention programmes are effective to maintain

independent mobility as long as possible. The mafhm fit — stay mobile” addresses persons with a

professional background in the field of physicati\aky or therapy. Furthermore, it is aimed at npllers

who want to develop and promote exercise progranimesinicipalities or institutions.

In a next step, a fall prevention pilot training tive basic suggestions of the manual will be depeso
including an evaluation of the effectiveness cornmgaa test and control group. Additional to phykica
changes raising knowledge on the correct performanic strength and balance exercises as well as
enhancing self-efficacy should be initiated.
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