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.POwer Poles are S : |

o Peclally con t

- polas des s ructed r _

BOaiS Shetand oo oF crbepce duringuiiiilﬁép‘iﬁd;’éii‘;iﬂg
'compared the acute physi ss-country skiing. This st °

- and wit phys Oloqlcal respon ' study
.rehabllgigtizower Poles ih 14 male Pﬁas:e?IgfIgalklng with
“inStructlon n (CR) Patlants (M age = 61.6 yr cardiac

' on the proper use of the poles an)adegzitowtng

e tine
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" each S cﬁndUCtEd at an .
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. e, diastolic blood pressure (DBP)e’rzgitgllcf
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percaived
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 __m1nutes. Ooxygen co
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o ml
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~ increase in mazry parameters were commensyrate cw dthes in
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. cant 1in
‘Hg); however, it is doubtful that the ;£3§iiué2 g?Pté4 mm
1s

in
crease poses a threat to these patlents - The onl
. Y

~ dysrhyt
bztwegnhgizstgizig were isolated PVCs with no diffe _
_',for either trial. ‘Itng;:agzstgotstgnlflcant ST de;§2§:?on
- a safe and effective m at the use of P
| ethod to owar Poles is
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INTRODUCTION
Fitness walking is the most popular form of exeroise

for weight oontrol and improvement of functional aerobio

' capaoitY in apparently healthy adults and cardiac patients.- 

HHowever, beoause eome individuals oannot walk faet enough or '

are orthopedically limited, walking may not provide

-fsuffioient aerobio stimulus to elevate their heart rate (HR)
into a oardiorespiratory training zone,l
I To enhance oardiorespiratory fitness, the American .
Collage of Sports Medicme’ genera.lly reoommends 15 to 60

o minutes of oontinuou= aerobio acLivity at 40 to 85% vohm;;r-“

Wy

g g TN S . - - . Wy
SIS £ TS S ey

.I,. 55 to 90% of maximal HR 3 to 5 days per week. While walking;

L . . " l i - - - 3
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Ii"fmay elevate HR to a oertain extent ,additional movements
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'”"from 1arge muscle gzoups can be included for a greater HR
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.,responee. Various modalities have been used to 1norease
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- exeroise intensity Eor walkers. Numerous studiee have found. 
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nfRecently, the use of an aero-belt has also been found to be

useful for thls purpose.“‘3
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A relatively new method to increase the exeroise
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 intensity of walking is the use of walking poles,“ which
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"energy ccst of walking, which may result in a greater

-cardiovaecular benefit for tne user. The increased use of

fﬁi  -fthe upper body allows for higher intensities to be obtained

  fwithout having to walk at greater speeds._

Walking poles,.whioh resemble the poles used during

,oroes-country skiing, are speoially conetruoted with a
jrubberﬂtip that oontaots the surface while walking. Theuee
 of welking polee ie very similar to the technique ueed -

Q%Eduring the push—off phaee in orose-oountry skiing while

diagonally striding.

Several studies have been conducted on the acute

-phyeiolcgical responses associated with hand-held walking

i'gp01es in apparently healthy adults-i Rodgers et al 14 studled

'f_walking pole use during steady-etate treadmill walking, and

' found that the poles enhanced the oxygen consumption and HR B

'“ responses aseociated with walking by 11 and B%,.

respeotively Hendrickson,_?orcari Terry, Brice, and

il  Cchase® found that walking with poles increased VO,, EHR, and

 ioaloric expenditure (Kcal/min) by 20% when compared to
'walking without poles. o - ”

. dne poseible drewback to theuse of walking poles may

be the effect on blocd pressure (BP) An elevated BP ' o

reeponee hae been observed during walking with handuheld

| weights “” and has been associated wit:h the J.sometric




'*oomponent of gripping the weights.”7” :The oocurrenoeofa
'pressor rasponse may be hazardous, espeoially in oardiao
"”patients, due to an inoreased myooardial oxygen demand
associated with increases in afterload. .

Tha affect of walking pole usaga on BP has not been-

wp'-investiqated. However; walking 90193 have e supportive:_
-  strap attaChed near the grip which may reduoe the need to

';;grip the pole itself.' The relaxed grip may lessen the'

' isometrio effort, and may not elioit an exoessive prassor-
_response. other studies have found that the inorease in HR
 with hand weights is due to an inoreasa of energy demands,
. not the pressor response, “and oan be oonsidered safe for
'.foardiac patients.4_ . .

To this author’s knowledge, thera has not been a study

investigating the use of walkinq poles with a oardiao

- rehabilitation population.' Previous studies utilized

 -apparent1y healthy adults with no signs or symptoms of

"7cardia¢ disease. The purpose of this study was tO determine

'the aoute physiologioal responses to walking with and

r without walking poles in oardiao patients,_and to determine'

walking pole safety in terms of hamodynamio and

o eleotrocardiogiaphio (ECG) responses.
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MATERIALS AND METHODS

Fourtaen male volunteers were recruited frcm the Phase
- III and IV Cardiac Rehabilitaticn (CR) unit cf the La crcsse
'_Exercise and Health Program (LEHP) f All vclunteera had

fpdocumented cardiac diaease, aa manifeeted by the medical

'Q- events lieted in Table 1. 

i _Tablei. Eventa causing entrance intc the cardiac
~ v 'rehabilitaticn prcgram o ;

'Eventll - ~ Frequenocy

Myocardial Infarction s
CABG X 2 I -

 caBG x 3
ICABG x 4 - .
: CABG x 2 + Acrtic Valve Replacement

Kncwn CAD frcm catherization -

,1CABG = ccrcnary artery bypaee graft lurgery;CAD =2 ccrcna;y“'

pfartery disease . S | .

Prlcr tc the beginnlng cf the study, human subject

approval was obtained frcm the Inetitutional Review Bcard at
'the University cf Wisccnsin-La Croeee. Subjects were asked

 a“tc sign an infcrmed ccneent dccument (see Appendix A) and

p cbta1n written permissicn frcm their primary care physiclan




(see Appendix B) Inaddition,subjeotfileswerereviewed :
" :to identify any circumstanoes whioh would preclude acourate
assessment of ECG responses to exercise (1.a., LVH, LBBB,.
'pand digitalis). . . - : .

anh eubject must have had a graded exercise tesi (GXT)
iwithin the previous year. Information from the subjeot's

last symptom-limited GXT is presented in Table 2. ‘These

 Table 2 . Maximal data from last symptom limited graded
i exercise test

Mean t SD - . Range
CHR (bpm) 144 + 30.6 97 - 198

sap(mmHg)- I 175 + 24.4 140 = 220

DBP  (mm Hg) T4 t11.8 58 - 104

- METS _ 11.6 £ 2.1 7.7 - 14.9

data were used to quantify exeroise responses during the two
walking oonditions. For all praotioe and teeting sessions,

subjeots were informed that medication should be taken as
presoribed. Drugs taken by subjeots included beta blockers,

- ca1oium channel blookers, nitrates, aspirin, anticoagulants,

 *and lipid-lowering agents.-
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-5_12 lead ECG was monitored and BP'was taken while the

The type of walking polee used in thie study were Power-

Polos (NordioTraok) Power Poles are oonetruoted

of light-weight aluminum and weigh approximately 1-lb eaoh
'(440 grams) ' The body of the pole is oonstruoted in suoh a
way that it compreeaee during initial oontaot with the
ground and then springe back to its normal Jength through

'the puehmoff phase of the walking etridea 'Additionally,'the '
body of the poles are made to ba adjustable to the heightof
'the ueev The tip of the pole ie made of 100% rubber and is
designed to be ehook absorbent and slip reSletant The

"” handles of the Power Polee are anatomioally desxgned to fit

 'the hand.

Following individualized instruction on proper use of

'-lthe polea, eaoh subjeot oomplated 4 to 10 praotioe S&SSLORS

"-during their regular oardiac rehabilitation exercise
72program.. once subjeots were oomfortable walking with the
-t po1es, they were asked to come to the laboratory for a

-praotioe eession.

The praotice session held in the laboratory allowed the

individual to baoome famlllar Wlth all testing prooedures

and to praotioe walking with the polee on a treadmill

f

fsubjeots walked._ Subjeots also praotioed breathing through




fua mouthpiece to ‘b usad durlng testing until they were

.jcomfortable breathing through it.'
The traadmill spoad to be used for testing was

detarminad during the laboratory practice sessicn._ A speed
was chosan which ellcited a HR in the lower portion of the
I'subject'a target HR zona when walking mithout poles. Each
',subject’q target HR zone was detarmined from the 3ubject'

.'most reuent symptomulimited GXT. Once spaed was determined,"

. ir was recordad, practicad, and used during testing triale.

' pThe average speed usad was 3, 6 & 0.4 mph

. Upon completion of the practice saaaﬂon in the 1ab,
subjects were encouraged to continue practicinq walkinq with
 the polea until thay waera tested ~AlL subjects reLurnad for
'-the testing seasion within 2 waeks after the 1aboratory ' .
 pra¢fiﬂa sesaion.' Each individual's neight was neasurad to
the naarest aantimetar, and weighL to the naaraat 0.1
kilogram. subjects were prepared for a 12 lead Ecd uainq
-the atandard Masonﬂbikar confiquration._ ' '
Subjects were instructed to sit quiatly on a ohair
- placad on the preadmill for 5 minutes, aftar which a restinq
*ECG,;HR,-and BP were measuredi Subjeats ware than cohn@cted
tb a Quihtdn Q*Plexmetaboliccartfer the maasurement,qf
'_raapiratory data. ' ' - '
Subjects began walkinq at tha pravioualy datarmined
.treadmill apead, eithar with or without polea, for 8




‘l-‘ I !
. '
b

; r"'

SN
Wi

X
»

a ¥ '
ol
4
'I'l-':r
[
.~

‘-I .‘- I

S\
L
: .r‘

k. -
o

[ X .
e
tl"i' + )
.l'.-".l_ '
. r“-"

. :‘J
2
vy’
N
LM
F Jr"!
e )
- ' .
749

|1"I
g 1Te s .

A

Y
r: i} '

L &

' ..
L)
vt
H k.
L T
o+ .

Rt
ek

KT
Xy
._rr: ' l
¥ N

l-‘

4%

L

o A
e 3
o ¥
Spa i
?T —-"‘r
-I i'..;i-
LA
!t* ¥
A4
g
gk
Ygtes

". ' 2
k1 . . .
-t

.“-

W4
‘_:l":r
il s

F r

H NS
" ."L
9

- i .t‘
+* .

e
L A -
‘.I - g

I_.]-!‘*
.Il.:ill:'l:_
R
184
ey
nern

LAY
.“'—I -!.
ll. F "'
';...""' {l
YRt
LI Sl
1 "ril“. F
. _:..‘-: .‘:' ‘1
.
. [ I}

i r -
‘-.‘ ;.'.r
P
Wy "
Rl o

:1" ¢
-

R
[
- -f-l

A
:-l-‘l l '
LAY

L
','.i n
li“ I
e
LI
.l 11‘
it

'I“'

W ¥
L) L
Ok

P -]
T N

Al |
i)
- Aot

' L)

ik

n.. r-. ]
LA LR
Y
e

p _;:.*_.Ij'. f
IS ]

* 9,
*.t:" ¥

L &L
:_11. ';i
A
\'.’-."L b
. .i i

L
Hqi':ld-' '.:

v AN
g v

.'._"1._!-

’.'1.;1'-
L
'f’l;l
P
Frye

'I-: |.
N
e

L

AR
j:'?l

A

. “

;'r L
i
S
.'_', r, ¥
Sfa
.f-._...rl ,‘
' T
.0 "
._l'i- 4, ;
ot h
Y
3.1
J. ll.-

I -IJJ'IE.}
.._. 1
y 4
-4 ::"I-

e

s
Tla,

_.."“

h-..‘ '

: ,..: .1 5 _1

MR

el
F, "':1 X
ST
i,
w RN,

AR |
t,._;l'?
P
1k r_i
Y
4 f;
riild
1.:?'; .

i ':l )
I‘ I. ‘
AV N

P,

I. -‘

b
i
¢
‘.u
b’i'
I
i
b
P
L |
F
T
1:4 )
]
> -
2
:
1
?.1"."
e
.r..l
|._1l
""i.:
1L
I"I.
¥
LR
L,
ST
I“.‘l'.
&
o
RN
| ]
du
E.
Yy
N
£t
ll:‘l'.
¥
WA
fo!
i

'minutee. The walking triale wero presented in a randomizad
order. The following variables were averagad and reoordad
_aaoh minuta from the expired gas data. ventilation.(Vh),

R o}rygen oonoumption (VO,) in liters per minute (l/min) and

milliliters per kilogram per minute (ml/kg/min),land
reapiratory exchange ratio (RER) caloulated oxygen pulsa

(02 pulee) values were aleo determined from the metabolio _

_ and HR data.'

Ratinge of perceived exortion (RPE),.HR, and BP wore

- obtained during the 1ast 30 aeoonds of eaoh 2~minute period, '

with BP maaeurad in the left arm ueinq the first and fourth'

'Korotkoff eounde as the syetolio blood preesure (SBP) and _
'.diaetolio blood pressure (DBP), reapeotively. Subjeots were-

af_instruoted to oontinuouely ewing the right arm while BP was

.'fbeing meaaured..--

The ECG, ae displayed on a Marquette ECG monitor, was

. viewed oontinuoualy during exeroiao and reoovery,'and a _
_recording waa mada during the laot 10 aeoonde of every other
minute. Interpretation of the ST eeqmentu in leade II, Vl,

_and VB were raad from.the ECG rooordinge and ueed for '
.'detarmining ieohemio reeponees, while dyarythmiae were

ioounted automatioally by the Merquatte ECG eyatom.

Upon oomplation of the firet auminuta trial, eubjeote

; 'oompioted alzeminute_aotivevoool down_period_ooneioting-of




*K,slow walkinqon the traadmill.. Subjoots wore than o

rdisoonnooted from tha metabolic oart. This was followed by
a S-minute rast poriod in order to allow the HR to oome
-within 10 beata par minuto (bpm) of rosting heart rato (RHR)
valuos. After the reat pariod, subjoots bogan the sooond

'*oondition following identioal prooadures aa tha first

'-oondition. At tha conclusion of the second B—minuto trial,

subjaots wara disoonnooted from tho metabolio oart and
allowed to cool down until HR was within 10 bpm of RHR

' valuoo.. Final OGS and BPs wara obtainad before eaoh

-subjaot was diaoonneoted from tho Fco monitor.

 '.§$a§ia§ioal. ent of the Dats

Standard deaoriptivo statiotioo were usod to aummarizo

.ﬁionaraoteriatioa of the subjoot population (soo Table 3)

‘Pable 3. Dascriptive charucteristics of the subjects

Age (yr)  61.6 t 6.26
Hoith (om) : o " '_179;6 + 5.6 .
‘Welght (kg)  90.7 £ 13.2
Rest HR (bpm) 71 % 1.
Rest SBP (mm Hg) 114 % 16,6
Rast DBP (mm Hg) g
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'ffPhyaielogical responses to walking with and without Pewer

"fPolea were compared with paired t-teata. Alpha leval was

sat at 0. 05 to aahieve statistical difference. All _
dyarhythmiaa and ST-segment dhangaa wera noted and

quantifiad to determine if differences occurred behwaen '
nconditiens. : ' - S ' -

R . ~ RESULTS

The acute phyaiological raaponaaa to walking with and

'i without Power Polea ara praaentad in Tabla 4. Hemodynamid  .

and metabolid variablae inureaaad during the firat 3 minutes 

'i*of eadh auminute trial and remainad ralativeiy donltant

thareafter, indicating a staady atata had bean attained.

~'Tha vaLuas in wabla 4 repraaant the avaragas of Lhe final 4'
minutaa f each trial., e - . ' ”
. amaiam .Responses _ .

. Heart rata waa found to ba siqnificantly diffarent _

betwaan tha two ddnditiona (p .05}.“ The avaraga HR was 14  '

. ".bpm higher (13%) whan walking with polaa (WP) compared te -

Iwalkinq without polaa (NP) In &ddition, tha pﬂrcantaga of"

'HRmax (axardiaa HR/maximum HR) inoraaaed from an avaraga of

-53 to 73% whan comparing Np to wP. Thera war'e alan

_aiqnifioant diffarandas in ayanolid and diaatolid BP batween_  '

 tha dcnditidna (p < .05). Syatolid and diaatolid BP ware 16'

and 4 mm Hq hiqhar, respedtivaly, dnrinq WP domparad te NP.."
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; VTable4. The acute physiological responses to walking with
,'_and without poles (n = 14) o _

NO POLES =~ POLES

~ HR (bpm)  est 4.6 12 #1647
JSBP (mm Hy) t 18.3 - 182 % 16.7
" DBP (m Hq) 74 % 9.6 S 78 & 1049
RPR (% 100)  134.4 % 314 170.6 & 39.2
v (I/min) 36k 7.2 47.4 % 6.9 ¥
Vo, (1/min) 1-30* .18 1. 60 .18
V0, (ml/kg/min) 14,7 + 2.2 ~ 18.5 & 2.5 ¥
0, Pulse 13,8 s_2.4 . 14.8 % 2,9
RER 858 .05 .91 .00
RPE Cos 12 12,9 8 1.3 *

m

'All values repressnt méEEE“E“EEEHEEEE“EEGIZt1ons..

IT*POLES signifisantly differsnt than No POLES (p < .05).

oﬂygenpulas is calaulated'as miililiters df ox?gen

Issnsumad per minuta divided by the exarcisa HR,_and ia

considered to be an indirsut maasurs of the prassor

- -rsapor‘ma.” Oxyqsn pulsa war significantly highar WP (p > N
.05), which indicates that the insrsaas in axeroiss '

'intensity was relatad to an incraase in energy expanditurs.

If a Pressox raaponae had occurred 0, pulse would have basn

1ower during WP comparad to NP,




.12 '
Ratepreeeure product (RPP) is calculated as HR x SBP '
 'and is considered an indireot maaeure.of myooardial oxygen '
e demand. : inoe looth HR and SBP inoreaeed when ueing polee,
. 'dRPP aleo eiqnifioantly (p ¢ .05) inoreaead during WP.In
.[Iaddition, RPE wae eignifioantly (p < .05) higher during WP I
7;_oompared.to-NP*, The magnitude of thia inoreaee was 1 1 RPE

Both abaolute (1/min) and relative (ml/kg/min) oxygen N
ooneumption values (vo,) wera eignifioan’cly diffarent
'between tno oonditione (p < ,05). Dnring wP, abeolute VOQ

inoreaeed by an average of 0 30 l/min, while ralative vo,
inoreaeed by an averaga of Hia ml/kg/min when oompared to
-7NP. This represente a 21% inoreaee.in oxygen ooneumption
1fnhen.oomparing WP to NP.,' ' ' ' -
' Ventilation was aleo eignifioantly different between
. the two oonditione (p < .05) Ventilation inoreaeed by
approximately 24% when comparing wp to NP. 'Walking with
:poles aleo reeulted in A eignifioantly hiqher RER whan _
f oompared to NP (p < .05) The avarage RER valuea wihh and -

 without poles were .91 and.;as, respectivaly.;




Eissaxscaxsicsraamdsnjssaauscsz

The only dysrhythmias ncted wara isolated premature
S ventricular ccntracticns (PVCa) Thers was nc differsnce in

- = the fraquency cf PVCs bstwesn the trials.-

ST—segment chanqes wers measursd directly frcm tha ECG

.reccrdings as printed by the Marquette ECG system. ST
depression was msasured relative tc the rsstinq tracings
taken bsfors bcth conditions, and nc significant {p > .05)
changes wsre found betwesn ccnditicns.
- ~ DIscUSSION
The purpcse cf this study was tc determine if walking
with Pcwer Pclss cculd safeJy and effectivsly incraass
. exercise intsnsity for cardiac patients comparad tc walking
1'withcut pcles at an identical spesd In the currant study,
t ;tne use cf walking pcles significantly increassd tha
_hemcdynamic and metabolio reaponaea ccmpared to walking
without pcles.' Alsc, ECG rssponees indicatad that nc
dysrythmias or significant ST deprasaicn cccurred betwsen
'tha trials. ' '
' Increasinq the exercise intensity of an activity may
'allcw an individual £o cbtain greatar physiclcgical
benefits. In the current study, the uge of walking polas
incrsasedthe enargy sost of walkinq by 3 a ml/kg/min abcve
the oxyqen cost: of walking without pclas. This 21% incraasai

is consistent with previous findings frcm other reaearcher
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;uaing similar arm movamant patterns aither with poles,lﬁ hand?'f

, _'weighta,” or wriat weighto.” In contrast. to the ourrent

5 findtngs, Rodgera at al J found a smallar inoreaae of 11%.-
Thia may bo attributad to tha phyaioal condition of their
aubjeota, or to tha typa of walking pola uoad. The waight

| of the polaa in the ourrant atudy was approximately 1 1b

7(440 grams) aaoh, wharaaa Lhe weiqht of the polea usad in

-fthe study by Rodgara et al.? Was approximately .75 1b (345

grama) aaoh.”u

Anothar posaihle faotor that may hava oontributad to

'-utha dmffarenoa in anorgy ooat batwaan tha two studiaa may be *""

 the wa]king spoad of Lha subjeots¢ All of Lho subjaots in-*
tha study by Rodgero at al, 14 walkad at a spaad of 4 2 mph
?f during both oonditions. At high speads of walking, vigoroua ,

awingiﬂg of tha arms is nooaaaary to maintain ooordination

- and momantum. Tha addition of walking polea at 4.2 mph
raaultod in " alight inoreaoa in oxygan oonsumption sinoa
tho arm movemant was alraady preaant during NP.  In tha
ourrent study, the averaga walking apeed wae 3.6 mph during
both oonditlons. with the addition of walking polaa,f

aubjoots wera requirad to swinq their arma throuqh a graatar .

ranga of motion whan oompared to NP, thus raaulting in

1arger inoreasas in oxygah oonaumption.
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The addition of walking poles while walking resulted in |
11 a 14 bpm higher HR responee oompared to NP. The magnitude "
' of thia change is eimilar to those found by othar '
;.'_inveatigatore uaing wa]king polas“"“" 'or wrie *ceighta. -‘.‘
' The Amex“ican COllage of Sports Medioina3 generally

n-reoommenda exaroieing at 70 to 85% of maximal HR to improvafi'

cardioreepiratorv enduranoe.  In tha ourrent etudy, the

",_exeroiae intensiiy inoreasad from 68% of maximal HR during

;NP to 8% of maximal HR during wp.  Thus,:the addition of

poles while walking was effeotiva in eliciting a greater HR' *m

'reaponse and bringing eubjaots into a higher
oardioreapiratory training zone. '
Oxygen pulae ie used as an indioator of the preeaor
:reaponae;_whioh nust ba considered when interpreting HR
- reeponeeec"" Oxygen pulse meaaurea the ohangaa in HR

' relativo to the changes in oxygon consumption. In thie

N atudy, O, pulse inoreased 7% from tha NP to the WP

condition. Thie inoreaee indioates ohangee in HR wera
ralated to inoreaees in energy expenditure and were not due
“to the preeeor response maohaniam. A deorease in the 0,
pulse during WP would hava indioated that a preaaure '
response may have been responsibla ﬂor the invreeee in HR.

Studiee ueing aimilar arm movamente have also ahown a




tendency for 02 pulse to :I.nc:rease,“_“a indicating that the HR"

B _. changea were clesely linked to Vo, valuee. o

_ . Te this author e knowledge, there are o published
: etudies that investigated BP responsee when walking with

'_walking poles. In this study,ISBP increased 16 mm Hg when,'

. _ _cemparing Nl‘-’ﬂ to WP. Amos et al..2 found similar results when

icardiac patiente ewung a B lb'wrist weighte to chin height
iwhile walking. The inoreaee in SBP may be at1ributed to the
inerease in exercise intensity associated with the ewinging
' of the arms through a similar renge of motion during both
' studies.- The inoreaee in SBP is net of elinioal -

tsignificanee,,sinee the riee in SBP is coneistent with the

"i 'insrease in energy cost durinq wP._.

There wes a emall but significant inoreaee in DBP of

4 m- Hq when ueing tha polee. studiee using wriet weiqhts

found similar increases of 2 to 3 i Hq when oomparing

'ﬁﬁ:weighted walking to unueighted welking.i”"The elinical

significenee ef euch a small inerease in DBP ia prebably

f”neqligiblel, In faot, Lowe, Rothbaum, Meqenry, Cerya, and

'fKnoebelw reported that a slight inerease in DBP with

v.jaxeroiee may aofually be benefinial because it may enhance

”foerenary filling and thus Pﬁrfu91°“ °f the myaaardium-,

.Similarly, Bertegnoli, Haneon, and Werd20 found that when l

jﬁ? -_fisometric eonrraetions were eupenimpesed en treadmill




e

'f.welking, the degree of sT segment depreeeion was attenuated=

'*; The propoeed mechanism was an increaee in myocardial

'Vperfueion reeulting from the higher diaetolic pteeeuree.

: None of the eubjeots in the ourrent etudy had an
. paexagqerated BP reeponee when ueing the polee. The highest
SBP and DBP recorded were 192 and 93 mm HG, respeotively.
. Thie ie in oontrest to previous reeearch thet has shown '
 -wa1king with wriet weighte can exaggerate the BP responee in
eome hyperteneive reepondere ,5 oeueed by the inoreeee in _ '
totel peripheral eeietanoe eeeooiated with the greater_
Ifrelative teneion of the arme during exerciee.iu

A poesible explenation for the relatively lower BP

reeponees in the current etudy is that when walking WP,_the_

-_baokwerd moVement of arme can be eooomplished without

gripping the handlee firmly,_thue relaxing the contraction
'fof the forearm.' In addition, walkinq polee have a
feupportive etrap that oan ba wrapped eround the wriet in

 order to help reduoe the qrip. .Aleo, when oompered to

""-varioue wrilst weighte, welkinq polee weigh epptoximately 1

lb (440 grams) eaoh, thue reeulting in leee of a strain on
the upper body mueoulature einoe the mueoJee are wonking at

a 1ower peroentage of meximel voluntary eontraotion."
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Hypothetioally, thie oould also roeult in fewer orthopedlo

problems, and deoreaee the injury potential for the upper

'fbody*

An important finding of the current etudy was the

'ttabeenoe of abnormal ECG reoordinge.1 The only dyerhythmiae' j
 _ obeerved were PVCB, and there wae ho differenoe in the
. ”number of PVCe obeerved between triale., Thie finding ie
oonsietent with othere who inveetigated eotopy with added
weight a1 There were aleo-no ohangee in the degree of ST
depreeeion in 1eade II,_Vl, and Vs when walking with polee.; -
'Similarly,other etudiee have not reported ieohemic changee
deepite elevated hemodynamio reeponseeﬁ”“”hs explained by

{ 'TBertagnoli et al.,m the enhanoed coronary blood flow during

;é_axeroiee may offset the inoreaeed myooardial oxygen damand

“fiof the mora intense exeroiee..f'

Ratinga of peroeivod exertion were eignifioantly higher

-'with the uea of walking polee._ The maqnitude of thie

inoreaee (9%) ie oomparable to thut found by Hendrickeon at -
al.,“ and is thought to be aesooiated with the inoreaae in

mueole maee ueed during walking.- In oontraet, Rodgere et

al.“ did not gea a change in RPE when ueing polae deepite
- gignificant inoraases in HR and vo, valuee. A poeeible ,

Je;explanation oould be that the eubjeote in Rodgere et al.

'.etudy were all phyeically aotivo youhger adulte aoouetomed
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to uppsr body work during exercise. Thecardias patients ia
ths prssent study may not have bean accustomed to using

thair arms durinq exerctsa, and this localized fatigue may

_ have also resulted in higher RPE units.  Am0s st al.,
Graves et al.,’ and Maud et al. ' found thatkincreases in RPE'f

were similar when cardiac patients walkad with hand and

 wrist weights which alicited similar incraases in HR awd

VOQ.

To conclude, it appsars that the use of Power Polas ie
a safe and effectivs mathod to incrsaee the intensity of

_walkinq exercise in Phase III/IV cardiac rehabilitation

"patients. The use of walkinq p°195 should allcw patianta to”:

".realize greater bsnefits from Lheir walking program while

faimultaneously conditioninq tha upper and lower body.

'“_:Althouqh no adverae hamodynamic or FCG rasponsas occurred ih  'ff

.“ .this study, it is rscommended that cardiac patients undergo

'Ta short screaninq proqram to datarnine the aafety of using

'-7walking poles on an individual basis.
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Informed Conaent

THE ACUTE PHYSIOLOGICAL RESPONSES TO WALKING WITH AND _ ,
WITHOUT POWER POLES IN BNTIENTS WITH CARDIAC DISEASE |

T, R .y would like to volunteer to B

pertioipate in a projeot to determine if the use of Power
Poles while walking on a motorized treadmill increaeee the
physiological responses associated with walking. Power
Polaes are speclially constructed, rubber-tippad walking polee
designed to he incorporated during walking exercise by =
mimicking the arm action of cross-country ekiing, o

'ﬁPartioipation in this project requires that I obtain written

‘permission from my primary care physician, attend a practice
session, and perform two walking trials during a teeting

- psession, one with the Powez Poles and the other without

- The two walking triale WLll oonsiet of walking ona
‘motorized treadmill for 8 minutes each at a predetermined
 gpeed. The speed of the {{readmill during each trial will
- remain oonetant.' I will be allowed to rest between the
~ trials until my heart rate drope to within 10 beats of my

I'fpreexeroiee heart rate.

'_”During the walkin trials, I will be connected to a Quinton o
- (Q-Plex metabolic cart which will measure oxygen
 consumption. Blood preeeure and ratings of perceived |
~ exertion will be measured every 2 minutes during exeroiee._ '
‘I wil) be connected to a 12-lead eleotrooardiogram whioh -
will be monitored continuously on an o8& illoeoope. T

As with any exeroise, there exiets the p0551bility of -
_.adverse cardiovascular changes (i.e., dizzineee, shortness
of breathﬂ heart attack, and stroke). However, if abnormal
physical responses ocour at any time during testing, medical
~ personnel on standby will be informed and the test will be
- terminated immediately.' I also may stop testing at any
time. In addition, I may feel tired or eore at the end of

“s'each teetinq eeeeion._-l

the undereigned agree to hold harmleee and indemnify the d

-IStete of Wieoonsin, the Board of Regents of the Univereity

of Wisconsin System, and the University of Wisconsin-La

- Crosse, thalr offioers, agents and employeee, from any end'*'

~all liability, loss, damages, costs, or expenees which are

- sustained or incurred while I am being tasted. In case of

';*emergenoy,_epproprlate emergency care will be provided for

- me. All other care must be provided and oovered by my o
ineuranoe oarrier.,- : BN R o




 All teeting seeeione will be scheduled at my convenience.

. The tests will be conducted by Patrick R. Walter, a graduate [
- student enrolled in the Adult Fitnessfcardiac Rehabilitation;.. i

 Graduate Program under the direction of John Porcari, Ph.D,
‘The results of all tests will be thoroughly explained upon

- completion of the test and all data will be confidential., IQ:

~do, however, give permission for the data to be ueed for
-.'reseereh purpoeee.v B o ,. : . .

 ~I have read the foregoinq and I understand what ie expected
- of ma. Any questione which may have oocurred to me have
been answered to my complete satisfaction. I therefore-e

voluntarily consent to be a subject in this study..

Furthermore, I know X may withdraw at any time witheut any

'1 ﬂ-type of penalty
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University of Wisconeinwba crosae |
- La Croaae, WI 54601 -

TITLE: The.Acute PhyaioLogioal Reeponaes to Walking with

and Without Powar Polea in Pationte with Cardiao
Disease . ” o _

Principle Investigator: Patrick R. Walter

I would 1ike your permieeion to perform a series of

':submaximal exercise teets on one of your patients,

__Q The patient will not be

'-aeked to perform at an exeroise intensity any greater than

'pfwhat he normally performe during the cardiao rehabilitation

program he currently partioipates in. The study to be
'-.conducted Wlll be ny maeter s theeie for the Adult '
"_Fitness/cardiao Rehabilitation program._ The purpoee of thie
study is to determine the phyaiOIogical responaes to walking
with and without Power Polee in patients with oardiao '
dieease. Power Poles are speoially construoted,_rubber-;
tipped walking poles deeiqned to be incorporated during
-walking exeroise by mimioking the arm aotion of croee—'”

| 'oountry sk ing.

Two exerciee sessions of 8 minutee in duration WIll be

performed on a treadmill A speed and grade will be chosen_j
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Whioh will elioit a heart rate response in the lower portionV

'_of the subjsot's ourrent exeroise ranges determined bV their i'

n.-latest symptomwlimitsd GRT. An active reoovery and reat i

"'Period will ooour batwsen eaoh of tha trials._ I would like o
to reiterate that the subjeot will not ba asked to perform
j 1at an exercise intensity any greater than what he aormally '

t performs during the oardiao rshabilitation program he -

':currently partioipates in.  The subjaot may temminata the_"

- __testing at any time.

During all sessions, subjeots'will be oonstantly

- monitored using a standard 12 lead ECG system, and blood

i:  pressure will be measured every 2 minutee during exeroise.

: During the testing sessions, subjeots will also be conneoted' '

o  to a Quinton Q-Plex metabolic oart to determine respiratory -

e values.' Testing will ooour only during the Cardiac -

””1~Rehabilitation hours of the La Crosse Exercise and Health

.1 ng'Program, where advanced oardiao life support equipment and a 

i orasn cart will be on site.'ji

A reoent study measuring the aouts physioloqioal

;benafits of walking with poles in apparently healthy adults -

- o jff:)'t.n'ud VO, and haart rate to be inoreased by approximately

" i1 5 METs and 15 beats psr minute, relpectivelv._ There were

'}no significant diffarenoes in oxygen pulse values measured  f

”between 1he two conditions, therefore indioating the changes '
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were due to an increase in musole mass ¢nvolved, not due to
a preesor response machanism., No abnormal rasponees

occurred during the testing.

Physician Approval
find the.following patient S N—

f fto be an acceptable candidate for tha previously mentioned

. StUde

Physician

Date

) '-IMJsue.tu:u_p_q_ 3
finenk_igem -
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REVIEW OF LITERATURE
Intr_o.du.c.’si.en

Today with the fitneas rcvoluticn upon us, there ia a

bombardment of new typee of fifneee equipment hitting tne
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'.' market. Some of theee new innovative piecee of equipment

are legitimate cardiovaecular health aids, while othere are

o M

Sk e M N g .
" R "'l-l'r h‘.drr
w PA

 juat fade that seem to have no merit to their claims of

5 increaeing cardiovaacular fitnese. The more reoent piecee

Zof equipment being developed and marketed have begun to put

‘an emphaeis on the need for a combinad, eimultaneous upper

 body and lower body cardiovaecular workout An example of

.this type of equipment ls the Power Pole, built and deeigned--

*by NordicTrack.
The Power Pole is similar tc a rubber-tipped croes—

country eki pole. Its purpoee is to incorporate the upper

'body during walking exercise, thus enhancing cardiovaecular

The arm movement is the eame ae the arm movement
Thie

'benefits.
used in diagonal striding while croeancountry ekiing.,

increase in arm movement can increase exeroise inteneity.
since the concept of using poles for walking exercise is
relatively new; a-review.of'literature'io needed for arm
" work and adding arm work to leg work.

Eenaiise_oi_ﬂalhingmﬁreroiea
Supervised walking programs serve as the main form of
exercise for virtually every cardiac rehabilitation progranm
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in the world.  walking ie popular for the cardiac patient

ibeoauee the riek of orthopedic ihjury ie minimal. The

“, -primary cauee of running injuries ie from the force of

impact when the feet hit the ground after the airborne

o phaee. Walking, however, reeults in lower forcee because

'-g  there ie no airborne phaee.. Not only ie walking safer for

- gthe mueculoekeletal eystem, but ie haa aleo been ehown to be-

' feffective in reducing anxiety and tension, aid in weight

'  leoee, halp improve choleeterol profile, help control

'.'-T.Zincrease cardiovaecular endurance._

f hyperteneion, elow the proceee cf oeteoporoeie,’ and

, 28

cardiovascular function can be improved when arm

e _.'-,padaling is ueed for training,““’_ but eome queeticne remain

.ae to whether arm exerciee alone should be ueed for cardiac

:rehabilitation_w Cardiac Patients need to be cautioue sinoe., i

-*;exerciee that usee emaller mueclee can cauee blood preeeure
*(BP) to rise higher than exeroiee that uses larger mueolee.“ '

;Also,_the rate preaeure prcduct (HR X SBP), whioh is a

correlate of myocerdial oxygen demand 12.14 hae been ehown to

,-be eignifioantly higher during arm ergcmetry compared with -

J" other modalitiee.V '0ther studies have indicated that arm .

f  exerciee, when carefully monitored, can be eafe and

‘_effective for cardiac patiente el




emmemmmamm

In 1991 the Amerioan College of Sporto Medioine20
(ACSM) reoommended that Phaae IIT cardiac patients ehould

-_exerciee 3-4 times a week at 50 -80% of funotional oapaoity

' 'for up to 45 minutes. Although walking may provide

sufficient stimulus for some individuals to reaoh a trainlng

f7threshold *others may need an added stimulus to reacn their

.g;target.HR'zone. The most popular method-to inorease HR

while walking is to involve arm movement during exeroiee.'..
Exeroise training using both arms and 1egs has been.
found to be more beneficial than usinq aither the arms or
legs alone. Moetardi Gandee, and Norrisn studied arm and
-leg trainjng Versus leg'training._ TWO groups of subjeots '
ztrained 3 times per-week for 6 weeks, with one qroup u51ng

' both arms “and ‘legs while the other exercised the 1ege alone.

The subjeots oovered a distance of 3 miles per eeseion while'

riding a bike ergometer.Resultsindioatedthatthearmand%;

‘leg subjects were able to do more work at a lower HR, thus
showing an lnorease in aerobic power.' Asimilar study by
Clausen, Trap-Jensen, and Lassen® found a SLgnlfioant
reduction in HR during training using arms and legs, but no
significant reduction occurred during legwork alone. Since
arm and leg conditioning provides higher levels of

improVement in aerobic power with less demand on the
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"vfoardiovasoular system; Es- is suggested that arm and 1eg

J'-nexeroise be incorporated in the rehabilitation of oardiao

patients.

Handﬂheld and wrist weights,lthe two most popular
'adjuncts for the arms, have been shown to increase the
energy oost of walking. Auble, Sohwartz, and Robertson23
Istudied the effect of 1,_2, and 3 pound (lb) hand-held '

weights on oxygen consumption during normal walking. The' 
.-{addition of 3 lb hand held weights while pumping the arms
' 1ncreased the V02 requiremants of their subjeots 113 to .«355%
'above normal walking at any given speed A similar study
"_'-found that HR, vo,, RER, VE, sap, DBP, RPP, and RPE were
I-signifioantly greater when 3o lb hand weights were added to
,walking exernise at a oonstant treadmill grade and speed.?_
':The data indicated that 3 lb hand weights can inorease the
metabolio costs of exercise by approximately 1 MET and HR by
"h-7 to 13 beats per minute. These inoreases indioate the
addition of 3 -1l weights to the arms during walking is
'suffioient to improve aerobic fitness. However, without.a
'ﬁconstant pumping of the arms while'walking, or when using

".Lweights that are 2 27 kg or less, no increase in HR or

oxygen oonsumption will ooour.”




In 1990 Abadis“ testad ths physiological responses

. associatad with adding wrist and hand-hsld wsights to gradsd'

walking In this study, 11 male and 8 fsmale voluntssrs
7s'ranginq in ags from 20 to 35 years wsre racruitsd to

partlcipats as subjsots.- All subjscts wers appsrsntly

hsalthy and frss of coronary artsry dissass. The subjects

psrformad 3 submaximal exarciss tests with at 1sast 2 days

‘ssparating eavh testinq session._ The protocol for sach
 tsstinq sslsicn aonsisted of walking 3 mph at 3% grade for 6

 :minutss. Tha 3 tssting conditions consistsd of walking thh

': hand weiqhts,_ alking with wrlsf wsights, and walking wtth

no weights. Ths rssults indicstsd that both the uss of 6 lb

wnist wsights and = 1b hsnd wsights indrsassd the ensrgy

-rsquirsmsnts of walking by approximatsly 18%-' This finding,'
along with findings of th other aforemsntionsd studies,_notﬂ

cnly has prsctjcal applidations for thoss populations bhat

'ars limitsd to walking, but may be ussful in sxsroiss

fprsscription for individuals who do not want to run or ara

orthopsdicslly 1imitsd in the speed at which thsy can walk.,°

Asrombslts srs onhe of ths latest typss of sxsroiss
_aquipmsnt being intrcducsd into ths fitness msrket._ An
asro“bslt is wrappsd around the waist like a bslt, and has
two flexible tubss hanging down on tha right and 1sft sida.

-As ths 1ndividual sxsrcisss, thae tubss ars pullad upon by
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36
the arms,creating aresiatanaato pull against.- Indtvidual
prafarence can allow diffarant typea of movemant by the  f '
armg._ For axample, each arm can be raisad 90 degreas'a. N
"(ahoulder flaxion) with each strida, or arm movamant can
_simu1ata croaswaountry skiing aotion with eaoh strida.

Aaro“balta have baen shown to incraase energy demands for
stap aarobios and jogging by approximataly 54%9”“ Walking
whila using an aerOnbelt haa also been shown to increaae HR '

- and VO, _by approximataly 27 and 42%, raspactivaly.”
_ .

While thare are numarous studiaﬂ on the combination of
1 fupper body and lower body axarciaa With tha qenaral o
7p0pulation, Lhere 1a a 1ack of rasaarch in tha axea daaling

'  with cardiao patients. cardiac rahabilitation oliantale are

*'”jona pnpulation that may benefit from axerciae modalitia

: that include both the arms and laqs*
In the cardian rahabilitatian population, walkinq may

'not inoorporate a high anauqh workload ro elicit A proper

-axaroiaaintenaity. SGma individuals are Jimited in the.

npeed at which they can walk, aome are highly aonditioned,
. and some would aimply walk rather than run. Acaardinq to '

Acamm patients in a Phama III pragram racovarinq from

myocardial infarctton or eoronary artery hypass surgary




o aa
require preeoribed exerciee inteneitiee of at 1eaet 5 METe.’
Pearce et al ” have shown that walking at eelf-eeleoied '
paces between 2 5 and 3.5 mph produoed exercise intensities

of only 3 to 4 METs. Thie baing the oase, the addition of
eeme type of upper body aotivity to walking may enable the

' ardiao population to raiae their exeroiee inteneities into “

 ithe proper range. _ ' ' ' . -

o Amoe, Poroari Bauer,-and Wileon” etudied the eafety
"and effeotiveneee of walking with ankla and wriet weighte
'ffor patiente with oardiao dieeaaa. Walking with 2.5—1b

Weiqhte werea oompared to welking with no weighte while

eubjeote walked on a treadmill The addition of 2,5~-1b

" ankle and wriet weighte inoreaeed HR reeponaee by 4 and 13
 bpm, reepeotively,.when eompared to walking with no weighte. 
oxygen uptake aleo inoreaeed by 1.7 and 3 5 ml/kg/min, N
'[respeotively. There were no abnormal ECG ragponses auring

the triale, and it was oonoluded that ankle weighte and

I wrist weights can be ueed by patiente with oardiao dieeaae

- ag a method to inoreaee the inteneity of walking axeroiee.

'It wae aleo found that there wae not an exaggarated BP '
reeponee,_as the inoreaee in BP was related to tha innreaee B

in energy demand.

The advantage of wrist and handﬂheld weighte are that

 'both the upper and lower body mueolee are trained, while the,:':




iak of injury is comparatively 1ower with walhing than
,runninq ” The disadvantages include damaqe to elbow and
shoulder tissue if tha waiqhts awing abnut in an o
uncontrollad mannar. Alao, if the user simply carries the,,
 weighta at the aida, 1ittle extra wcrk is being dona aince
r'tha waights ara not baing uaed actively in the walk.

A major araa of aoncern associatad with adding upper
body activity to walhinq deals with BP reaponﬂes.- past
reaaarch has shown that addinq wriat weights tn walking may

_;cause the BP responsa ﬂo ba exaggarated dua to the prassor
response.“ 'This increasa in BP may be potentiaily '
dangeroua, and oould invalidate axerciae prescription baaed
- on HR methmda. - For t'.his reason, 0, pulaa has been used as
'an indiaator of the ocuurrenca of premsor raaponsa, as it
relates to changas in HR relative to oxyg@n conmumption
(vo,) ‘ Numerous studies have raportad that aclding weiqht tc:
tha arms doaa not raault in an exaggorated prassor '
B raaponaa,“""’ and that tha incraasa in BP doea not raflect a
praaaor rasponea, but rathar an increase in prassura in
: rasponse to an Lnareasad metabolic demand. N '
e Another concarn with oardiao patienta ia tha pravalanaa .

of dyﬂrhythmias and myocardial isahamia during combinaﬂ

] upper and 1owar extramity exerciaa. A prawioua GtUdY




conoluded that upper extremity exeroise is safe to inolude
' in exeroise treining progrema for: nrdiec patients. In
Ireoent studies, the addxtion of weights to the enklss or
j;wrists produced no isohemio responses or dysrhythmias on
.'Ecss}”” - ' -

laeneiitn_gﬁlﬂglhlng_Eoles
Aoute phyeiologioel benefits of walking with poles

o 'inolude a 20% inorease in vo,, HR, end oalorio expenditure

"when oompered to walking without poles.“ A similer study

_-_showed an aoute inorsase in vo,, HR, Koal/min, and RER by
11, 9, 17, and 6%, respeotively, during submaximel trsedmillﬁ

' 7_fwalkinq with walking 1;:un:>].s'z;'-."Ir Athough the paroent °f

inoreese is dirferent hetween the two studies, the same
general results ooourredt wa]kinq poles inoreesed the eouts
phyeiologioel responses +o walking. ' “

_ ' To thte author s knowledge, only one training study
futilizing walking poles has been oompletsd 38 The study
ndetermined the effeots of lzmweeks of wnlktng with and

iwithout welking poles in middlemaqed women.j It was
"ooncluded that aarobic power wee inoreasad 8% over the 12~

_Week'perlod in-both groups; Although borh groups aohieved
'similer inoreases in aerobio power, the group using welking

poles obtainud the 8% ohenge while walking approximetely .

mph slowern Also, the'qroup using walking poles axperienced
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a small decrease in body fat percentage whereas tha walking

.';only qrmup did nof ohanga.

- Walking poles hava alao baen shown to improva upper'
-body musnular andurance, but not arm sirength.?. Enduranca
:Qwas maaaurud duting a 1~minute bout of mltarnating arm pulla

on a modifimd iaokinatic swimbenoh apparatus. An increase-_.

'Hfin endurance ef 38% was observed following tha 12-waek '

study.-l . . . . o o .

' ' To summarize, walking poles, when usad properly, can

'  inareasa the aoute phyaiological raaponsaa o walking.””hh
Xlz—week training study also found that walking poles can -
halp to inoraaae aarobtc power at a slowar walkinq speed

than walkars who do net uaa tha poles.”  Other banefita

'.g"inolude an increaaa in upper body musnular endurance“ and a

reduction in total hody tae.
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