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['10 TV KATAPTION TTPOYPAUMUATWY KATAAANANC AoKNONC
TTPETTEI VA YVWPICOUUE TA XOPAKTNPIOTIKA TWV
TTAPATTAVW TTPORANUATWY O€ DIAPOPETIKA ATOUA



ETTIONUIOAOYIKA OTOIXEIO TITWOEWYV O€

NAIKIWUEVOUG
* 1/3 TWV NAIKIWUEVWY TTAVW aTTo 65 £TWYV TTOU (OUV O€
YNPOKOWEIO Kal %2 auTwV TToU gival TTavw atrd 80 £xouv

ATUXNMATO PE TITWOEIC KABE Xpovo [Feder et al. (2000);
Tinetti et al.(1988); American Geriatrics Society (2001)].

e O1 eMTTWOEIC €ival 0OBAPEC Kal TTEPIAANBAVOUV
AEITOUPYIKEC OUOKOAIEC, JAKPA VOOOKOUEIOKN TTEPIBaAYN,
KOIVWVIKN atrouovwaon kal 6avaro [Alexander et al.
(1992), Dunn et al. (1992)]. 2uykekplyEva, TITWOEIG €ival n
aitTia Bavartou ota 2/3 Twv BavaTtwy ATTod ATUXNMOTA O€
NAIKIwuEVoOUC [American Geriatrics Society (2001); Oakley
et al. (1996)].

e 2/3 TWV ATUXNMATWY O€ OKOAOTTATIO CUUBaiVOuV OTO
kKatéBaopa [Tinetti et al.(1988); Svanstrom (1974 )]



KaTteBaoua okKaAlwv

 [TTwoelg KaTa TNV Karapaon
OKOAIWV gival TTOAU
ETTIKIVOUVEC 0€ NAIKIWPEVOUC

* [1pOANWYN TETOIWV TITWOEWV
¥ €TTOMEVWG €ival Eva Baciko
OTOIXEIO TNC PPOVTIOAC
NAIKIWUEVWYV



T6 NpoAnua

Ti €idouc aoknaon €ival n Mo KATtaAANAN yia TNV BeATiwon
TNG IKAVOTNTAC KATABAONS OKAAIWY Kal TRV TTPOANWN
TTTWOEWV O€ NAIKIWUEVOUC?




Ti eidouc adoknaon €ival N Mo KAatadAANAn yia tnv
BeATiwON TNC IKAVOTNTAC KATABAONG OKAAIWY
KAl TNV TTPOANWN TITWOEWYV O€ NAIKIWPEVOUG?

[0 va aTTavTOOUPE QUTN TNV EPWTNON TTPETTEI
vVa CEPOUNE TTOIA €ival Ta TTpoBARuaTa N
OUOKOAIEC OTNV KATARBOON OKAAIWV



[0 va aTTavTNOOUPE QUTN TNV EPWTNON TTPETTEI
Va CEPOUME TTOIA €ival T TTPOBARMATA N
OUOKOAIEC OTNV KATABOON OKAAIWV

« Eival B¢ua EAAeipnc duvapung oe:
* OUYKEKPINEVEC apBpwoaoclg (loyio,
[[GvaTto, NodokvnuIkn?)
* OUYKEKPIMEVEG OUVONKEC
(MEIOMETPIKEC, TTAEIOMETPIKEC,
TaXUTNTA?)

« Eival Bspa peiwpéEvou eupou Kivnong
0€ OUYKEKPIMEVEG apPBPWOEIC?

'« AvnidpaoTikng IkavéTnTag/Zuvappoyng

¢ 2UVOUQONOG Kal GAAWYV TTAPaAYOVTWV?



Stair Project @ MMU




Background to MMU Stairs Study

e 300,000 (11% of the total accident cases) were the
result of a fall on the stairs

 for older adults the risk for serious injury has been
shown to be greater for a fall on the stairs than a
fall occurring on level ground

o Data from Scandinavia show that three-quarters of
all staircase accidents occurred during stair
descent



Backgrounad

o Stalr descent in young adults requires a
large range of movement about the knee and
ankle and a relatively high moment
generation at these joints

* The decline in physical capacities with
ageing may mean that older people have
difficulty in meeting the demands of this
task unaided



Backgrounad

e JoInt moment demand 1s similar between

young and elderly adults during stair
descent

o this indicates that the elderly would operate
much closer to their maximal joint moment
limits than young adults



Background

e The elderly may be operating closer to their
maximal joint range of motion limits than
young adults

* The maximum ankle dorsiflexion angle
during stair descent iIs typically greater than
~30 deg which may represent a problem for
elderly people especially considering that
dorsiflexion range of movement is reduced
with ageing



AIMms

 To identify the joint moment and joint range of
motion demands of stair descent in young and
elderly adults

e To establish the demands relative to maximal
capacities in both groups.

* |t was hypothesized that the elderly would be
operating closer to their maximal capacities than
young adults at both the ankle and knee joints.



Participants

 Fifteen older adults ( age: 74.8 + 2.8 years;
height: 1.62 £ 0.07 m; body mass: 69.3 + 11.1

)

o Seventeen young adults (24.6 + 4.1 years;
height: 1.76 £ 0.09 m; body mass: 72.9 £ 11.7

kg)



Force Plate (Kistler) Instrumented
Staircase




Vicon 10 camera system for
Kinematic analysis




Instrumented Staircase




Increased & Reduced Stair Height




Simultaneous measurement of
muscle fascicle length during stair
descent/ascent with ultrasound




Vicon Polygon
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Conclusions - Moments

 During stair descent the elderly generated lower
absolute ankle joint moments compared to the young,
which enabled them to operate at a similar relative
proportion of their maximal capacity compared to the
young adults (75% of maximum at the points of
highest demand in young and elderly).

*The elderly generated similar knee joint moments
compared to the young, but operated at a higher
proportion of their maximal capacity (42% at the
points of highest demand in the elderly and 30% iIn the

young).
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Ascent
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Muscle-tendon complex length (dashed line)
GM fascicle length (thin line)
Tendon length (thick line)




Descent
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Conclusions

e The main findings were the nearly isometric
activity of the GM muscle during stair ascent
and the concentric activity of the GM muscle
during stair descent.

* Both findings show that the length change of
muscle fascicles does not follow the length
change of the musculotendon complex.



Conclusions — Joint Angles

* Ankle joint angular changes were similar
between elderly and young, which meant that
the elderly operated at a higher proportion of
their maximal assisted dorsiflexion angle.

* These results indicate that the elderly
redistribute the joint moments In order to
maintain the task demands within “safe”
limits.



Stair Project Training Programme

Warm-up

Squats

Lunges

Calf-raises

Calf-raises with the concentric phase performed rapidly (in an
attempt to increase plantarflexor rate of torque development)
Static stretching of the plantarflexors using wooden blocks of
varying inclination (each stretch lasts for ~45 sec and this is
repeated 3 times for each leg)



Stair Project Training Programme
Resistance Exercise

* Leg-press — for the hip,
knee and ankle
extensors

« Calf-press (knee joint in
full extension) — for the
ankle extensors

« Leg extension — for the
knee extensors

3 sets of ~8 repetitions at an
intensity of 75-80% of the 3
RM




Stair Project Training Programme

Rapid Isometric Calf-presses

The participants are seated with the knee joint in full extension
and the feet flat on the foot-plate. The instruction to participants
is perform a calf-press as rapidly as possible and to maintain
this maximum effort for 2-3 seconds. This is repeated 10-12
times with 3-4 seconds between efforts.

(Performed because not only the maximal plantarflexor torque,
but also the rate of torque generation is an important factor. The
rationale for this training protocol is that maximal forces can be
generated during an isometric contraction, which is in contrast to
contractions performed rapidly on a resistance machine that
naturally necessitate a relatively low load).



Stair Project @ MMU

Expected Outcomes:

Increased Functional Reserves
Reduction of falls and accidents
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