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ABSTRACT

ANTHONY RM, ' 'ndn' an adequate eroBctrinin stimulusf__gx_mgl_g_a_n_d
fem_ le cardiac patients MS in Adult Fltness/Cardiac Rehabllltatlon, December 1998
,32pp (J Porcari) ’

_Walklng is the most common form of aerobic activity in most cardlac rehabilitatmn
‘programs, Many physiological health benefits have been associated with low to

" moderate exerocise intensities, On the other hand, cardiac patients are older and have a
 variety of cardiovascular and musculoskeletal limitations that may hinder the ability to

achieve a trainlng heart rate (THR). The purpose of this study was to determine

~ whether or not male and female cardiac rehabilitation (CR) patients can walk fast

enough to achieve their individualized THR, defined as > 70% heart rate max (HRmax).
Each subject was instructed to walk as brisk as possible, trying to maintain a steady

pace, for 1 mile. All walks were performed individually and not paced in any manner,

Heart rates werc measured every minute using a heart rate monitor. The heart rates

‘between the 0.50 and 0.75 mile pomts were used as an average for each walk and an
overall rating of perceived exertion was recorded at the end of the test. It was found

that 87.5% of the male and 100% of the female subjects were able to achieve > 70% of

their individualized THR. The combmed mean actual percent achieved by both genders
was 80.4% HRmax, It is concluded that fast walkmg 1S an adequate aerobic training

stimulus for most cardlac patients.
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~ INTRODUCTION | .
It has been well established that walking as a form of exercise is associated with o
 . - many physiological health benefits, Walking has been shown to improve cholesterol
levels and aid in weight loss,' control hypertension and relieve anxiety,” and slow the I'
rate of osteoporosis.’ A major question is whether or not walking provides a sufficient

training stimulus to increase cardiovascular respiratory endurance,

A‘ccording to the American College of Sports M'ed.icina (ACSM), c,ardliovascul'ar '

~fitness is related to achieving and maintaining a presvribed oxercise intensity fior 20 to
60 minutes,' The recommended intensity level for increasing cardiorespiratory

. endurance corresponds to 60% to 90% of heaﬁ rate max (HRmax), or 50% to 85% of 2

“maximal oxygen consumption (VO,max). .

Porcari et al.® studied the question as to whether or not walking was an intense

~ enough activity to elicit a training level heart rate, defined as > 70% of HRmax, for inen |
and women between the ages of 20 and 70 years old, It was found that 91% of the

~women and 67% of the men could achieve a training heart rate (THR) with brisk
walking. A recent study by Spelman, Pate, Macera, and Ward® agreed with these

' ﬁndings'and found that healthy, habitu’al exercise walkers were able to attain 70% '

- HRmax by self-selecting a walking intensity. . . .

. ‘Walking is the most common form of aerobic activity in most cardiac rehabilitation

 progtams. Many cardiac rehabilitation patients are older and have a variety of

o
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cardiovascular and musculoskeletal limitations that may restrict walking capabilities.

Thus the ouestlon arises as to whether or not heart disease patients can walk fast enough
to achleve their individualized THR As the aging process evolves, thore lS a general .

.- declinc in physiological function which results in a deorease in walking speed
" Researchers have found that the dechne in walking speed is due to decreased strength m '

both the plantar ﬂexor muscles of the calf‘7 and the quadrlccps which contribute

signiﬁcantly to changes in gait.’ In addltlon many cardiac rehabilitatlon patlents may

| have orthopedlc problems which may hmlt thelr walklng Spccd

Another'factor to consider when prescribing exercise is that some older individuals

or cardiac rehabilitation patients still feel that they need to run in order to achieve a
'training effect, Previous studies"""’_l ha've shown that brisk walking, if carried out at the
. same intensityt results in similar changes in endurance capacity compared to runn_ing.-.

Also, because of the lower impact of walking, the incidence of injuries is much lower, _

- To the anthor's knowledge, there has not been a study that has validated walking as a

beneficial training modality in patients with coronary heart disease. Previous studies

utilized apparently healthy middle aged and elderly adults, The purpose of this study
* was to determine whether or not brisk walking is an adequate enough stimulus to elicit |

a training heart rate in subjects with coronary heart disease.




METHODS

Patients wero recruited from the 'Phase [11 and IV Cardiac Rehabilitation unit of the
~ La Crosse Exercise and Health Program Each subject had documented heart disease, -

| as indicated by past medlcal events listed in Table 1,

Table 1, Events Leading to Enroliment into the Cardiac Rehabilitation Program

EBvent . - - Occurrence

 Myocadial Infarcton 19
' CABG . B

o  . . S _3
" CABG +PTCA - ' o '

 CABG

 PICA

CABG + PTCA

CAD

~ Cardiomyopathy

Angina . . - 2
Silent Ischemia ' _ ' - N o

" CABG = coronary artery bypass. graﬁ PTCA peroutaneous transluminal coronary' B
' .angioplasty, CAD = coronary artery disease .




: Prior to testing, each subject was asked to sign an informed consent form (see
: Appendix A) approved by the University of Wisconsin-LaCrosse Human Subjects -
‘Review Board, SUbjeCts also could _tmt have had a change in heart rate gltering
'medications since their last symptom-limlted graded cxeroise test (GXT).

Subjects were eligible for the study as long as thay had symptom—limited GXT
within the past year. Informatlon from the subject’s last symptom-limited GXT is
summarized in Table 2, These data Wer_'e used to calculate th'esUbject's lndividualiZed .
training heart rate used for the 1 mile walking :_test. Drugs taken by the subjects' .

'. included beta blockers, calcium channel blockers, aspirin, anticoagulants, and

o 'Cho,leSterol lowering mé'dications..
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Tosting Px
" The purpose of the study, the procedures, and the ime commitment were discussed
- individually with each subject. Each eligible subject given the option to participate was
. assured that their confidentially would be protected. It was clearly explained to each
' subject that the risks involved were minimal, but if at any time during the test any pain
" or unusual discomfort oceurred the test would be terminated. '
Each subject performed a 5 to 10 minute warm up that included a walk around the o %
_ track at'a comfortable pace and stretching of all t'lle major muscle groups, Following |
the 1 mile walking test, each subject performed a cool down walk around the track until I
- HR was within 10 'beﬁts per minute (bpm) of resting heart rate,
 TrackWalks - -
Bach subject performed the 1 mile walk (8 laps) on a measured track. _- All walks '
were performed individually and not paced in any manner. The subjects were simply
instructed to walk as briskly as possible, trying to maintain a steady pace, Heart rates
were monitored using the Polar Vantage XL heart rate monitor. The Polar heart rate
monitor was set to memory mode and heart rates recorded every minute.

Since the heart rates at the 0.25 mile point reflects a transition from rest to exercise |

and the heart rates during the last quarter mile may be influenced by fatigue or a last

minute surge, the heart rates from the middle % mile were used to represent the steady

state exercise period.® The heart rates at the 0.50 and 0.75 mile points were usedasan




- average fer cach walk and included in the final analysis. Anoverall rating of perceived -
- exertion (RPE) was asked at the conclusion of tbe test. - . I
 Data Analysis ' '

The goal of the analysis was to determine what percentage of cardiac rehabllitation

patlents can achieve a T HR deflned as > '70% HRmax, whrle walking briskly The
percentages of those who did and did not ellcit a THR were measured between subjects |
'based on mean comparisons of dlfferent variables (gender, height, . weight, age, and

' walklng time) Alpha was set at 05 to achleve statrstleal srgmﬁcance. l

I . . RESUL IS

o ' Fifty patients (40 males and IOfemales) were recruitedto pel.'form the | mile

- walkmg test, The desenptive characteristics of . the subjeets are descrlbed in Table 3.

The results attamed during the 1 mile walk test are presented In Table 4

Table 3, Descriptive Characteristics of the Subjects
~ Age(yr) " Height (cm)
- x+SD x+SD
Variable (range) - (range)

N

Males (40) 674+ 99 17754 7.2 47414,
O @sts)  (1651-1981) (50~ 113.6)

Females (10)  64.7+ 8.7 1613+ 47 69.6118.1
' 49-75)  (1549-1676)  (54.5-1159)




Table 4, Results Attained During the 1 Mile Wali: Test B

 Sex ‘Mean+SD  Range
~ Achieved HR (bpm) M 103416 65-146
- ~F - 107£19 83-144

 %of HRmax 78E1% 59-100 _' '.

88 4 7* - 74-96

M
K
REE M RSEL 9-

© Walkingtime (minisec) M 17:20£3:22%  12:15-26:25
T R 19564427 1427428225

Tdicates signiioant diference botween gender (p <0.0%).

- Actual heart rates achieved during the walk ranged trom 65 - 146 bpm, withthe ' / .
average being 103 and 107 bpm for the males and females, respectively, Measured asa ; ‘_‘
percentage of HR mex, females a‘chiéved asigniﬁcantly higher (p < 0.05) percentage . / |

'_than males (88% vs, 7 8%) Females also percelved the l milc walk to be signlﬂcantly _ j:
(p 20, 05) more dlfﬁcult than the males (14 5 V8. 12 5) and took signiﬂcantly |
(p < 0 05) longer to walk the 1 mile than the males (19 56 vs. 17 20) Overall, 88% (35
of 40) of the men and all of the women achleved a THR. 'I‘he maximal MET capaoity - :

| 'of the five men who dld not achleve a 'I HR was si gnificantly (p < 0 05) greatcr then the
'nmn who rJid attaln 0 TIIR (11 4 Vs, 9.7 MBTS) Lastly, only onoe of the subjeots with

_ --'stable angina oxperlenced i mild casa of chest discomfort durlng the 1 milo walk




DISCUSSION

Thepurpose of this study was to detennine whetherior not male a.nd Ifemale cardi'ae

o ,j rehabtlitation (CR) patients can walk fast enough to aelueve their indwidualized THR

o deﬁned as > 70% HR max. It seemed appropriate to consider 70% HR max a

' reasonable criterion, since this corresponds to ap’prox‘imateiy 56% of VO,max andis
| above the minimum guidelines to improving cardiorespnratory endurance recommended
l f.by ACSM Patients on beta-bloekmg medication were moluded in this study based on |
- studies th’at have concluded exereise gmdelines for patients taking or not taking beta~
~ blockers are sinnilar12 and does uot inﬂuence the HR and RPE relationship.“
In the current study, it was found that 90% ofthe subjr-ets were able to aehieve 70%
'of thelr indivrdual THR. Overall an average HR oorresponding to 80% HR max was
| aehieVed. The r‘esults of this study are eomparable to studies by_ Porcari et al.., pelman B
et ol and Murphy and Hardman, which found that walking at a self-solected Intensity
elicted exerclse heatt ates corresponding (o 73%, 75%, and 81% of HR max,
respectively, According to the research investigating factors affecting the ability to
olieit THR, the most significant lnﬂuenees on heart rate wete due to age, VO,max,
gender and tho relatlonship between height and walking speed
Overall 88% ofthe men and all of the woren were able {0 reaoh thel Ti IR, When
a eompared to Poreari et al.,’ they Found that 67% of the men and 91% of the women S
were able to achleve 70% of liRmaxr A posslble explmmtiou for the hlgher pereenlage

| of subjeets in this study who aehieved a THR mlght be due to the dlfference in age. '




T he subjects in thts study were older as comparecl to the subjeets used in the study by
Porcart et ai y (66 vs 49 years) Consiqtent wrth this ftnding i that in the study by‘ -
Porcart et al. ’83% of males over the age of 50 eltotted a'l HR whtoh 18 srmiiar to the
percentage (88%) found in the eurrent study A further explanation would be that as

- age increases, VO,max deoreases and the pereentage of subjeots who can attain a THR -
.-inereases Tius is of no surpnse due to a reiatwely lower functional capacity refieeted .

- tn this popuiation

This expianauon agrees with Porcari etal.,’ who found a sigmﬁcant VO,max effect
with age in regards to attaming a l‘HR in their study, A higher percentage of‘ those who -
o eitcited i THR were assoeiated with having a lower VO,max across all ages. ’I‘his )

VO,max effect was most evident in the 30 to 39 year old men, among witom 87% of

those with iow, 44% ofthose with medium, and only 37% of those with higit VO,max B

" aehieved THR. IioWever, noconsistent pattem waaobserved in tit.: women, since 93% . B
! of the 30 to 39 }'ear old with high VOzmax achieved THR. T]te SAMO trend was evident. N
. . in the present study comparing those wito did versus those who did not aohieve a i‘HR '
Wlten 'comparing the maley ‘wito were able to aehieve a THR to the males who did
. not the maies who attained A THR were older (68 VS, 61years) and itad A lower
. .' maximal ME T capacity (9 7 vs 11.4 METS) than those who did not achieve A THR
Howovor, it s of interest {o point out that three of‘the flve subjccts who did not attaln
Tk IR aehieved Q %HR max of 65%, 66%, and 67%, respcctively Even titough those

" patients did not acltieve a THR, they were _found to have a faster waiking pace then




o _ thcsewhe dld (3 '5" vs. 3, 7' mph) | Aeecrding’ to Porcari et al.,’ this result seems
. apprcpriate because they found that men wrth a htgh VO,max walked ata relatlvely
o faster pace (5 3 mph) in erder to achieve a THR . '
When divrded by gender the males iimshed the mile faster (1 7; 20) than the females _ .

: (19 56) an d had a highel‘ MET capacity (10.0 vs. 7. 5 MFTS), whereas the females

o E reached a hlgher percentage ef HR max (88% Vs, 78%) and percewed the mile walk to

'-be harder (14, S V8. 12, 5) when ccmpared of males These gender dtfferences are
B similar to thcse fcund by Porcarl et al.,’ wherc females walked slcwer, had a lcwer
I VO,max, and reached a higher percentage of HR max. 1 he abillty for a greater '
o . percentage of females to achleve a THR S assoclated with havmg a lower MET
N capacity, which alsc explalns the hlgher RPE, .
Another pcsslble reason why the females tcek lcnger to fimsh the mile walk yet
| achieved higher hcart tates, may be due to thedlfferences in helght.- The wemcn ln thls
' study werc signlﬁcnntly shcrtcr then the rncn (63 7 ’70 lnches) Shoxtcr legged .
indlvlduals tend te havc a faster pace frequency causing increased wcrk frcnt the leg
' N muselcs, whlch cculd well increase energy expendlture, heart rate. and percelved
exertion. . ' -
Overali it appears that brisk walklng is a safo and effectlve means to elicit a training '
level heart rate defincd as 2 70% HRmax in thc majcrity of Phase |HI/IV cardlac

rehabllltatlon p'atlents. _This stud‘y shewed that 88% of the menand all cf‘tlte women




~ were able to achieve a THR. Thus, brisk walking may be sufficient for most stable [}

 cardiac rehabilitation patients, except for highly fit patients, to achieve a training

© bonefit,




REFERENCES

1 Rlppe IM, Ward A, Porcari JP, Freedson PS: Walking fer health and fitness.
- JAMA 1988; 259(18) 2720- 2724 '

- 2 Poreari JP Ward A Morgan W, et al: Effects of walking on state anxrety and blood -'
- pressure Med .S'ci Sporrs Exerc 1988 120:885. _ '

3 Blumental JA, Emery CF, Madden DJ, et al Effeets of exercise training on bone
' density in older men and women. J Am Geriarr Soc 1991;39(11):1065- 1070

. 4 ‘American College of Sports Medleine. Guidelines for Exercise Tes rlng and
- Prescrtpﬂan (5th ed ) Phnladelphia, PA Lea and Febiger, 1995 158,

Y 1 Porcan.l McCarron R Kline G, et al Is fast walking an adequate acrobic training o
. stlmulus for 30 69 year old men and women? Phys Sporrsmed 1987;15(2):119- 129

. 6 Spelman CC Pate RR Macera CA, Wnrd DS: Self-selected exereise mtenslty of
o habltual walkers. Med Sei Sports Exerc 1993:25:1174-1 179 '

- 7 Bendall MJ, Bassey EJ Pearson MB! Factors affeeting walking speed of elderly
' peeple Age Agemg 1989,18.327-332 '

' B 8. Gibst Hughes S, DunlopD et al: Predictors of change in walking veloerty in
- older adults, J Am Geriatr Soc 1996;44:126-132,

' -9 Imms I*J Edholm OG Studies of galt and mobllity in the elderly. Age Agemg

- lO Suter E, Marti B, Gulzwlller I: Jogglng or walklng' Comparlson of health effccts.’
Ann Epldemlol 1994 4! 375 381, _

1. Polleck ML C'arroll JI‘ Graves JE, et al* Injuries and adherence to walk/jog and

~ resistance training programs in the elderly. Mt’d Scl Sports Lxerc 991 ,23(10)
l 194 1200 _ . .

12 Polloek ML, Lewenthal DT, l‘osterC et al: Acute and ehronlc responses to

“exercise in patlents treated wlth beta bloekers. J Cardmpulm Rehabll 1991;11:
132 144 . .




. '13 Pollock ML FosterC Rod JL, Wible G: Comparison of methods for determlnmg ]

- exercise training intensity of cardlac patlents and healthy adults Adv Cardiol
198231 1?9-133 - -

S j_' _-14 Murphy MH, Hardman AE; Trammg effects of short and long bouts of bt‘lSk
- o walklng in sedentary women, Med Sci Sports Exerc 1998,30(1) 152-157




‘NT

<
25
3
Z
gie
ta )
2
<

INFORMED CONSH

.1. . R . . — ’ . e . *
I +I| - . l..._1._-. - = T T ’ ' : ._l......l._l-ll.... - ...l.-_l_l
IJ.III.II..-I .ll.ll[ll.lll - e ‘.I.r -

.-_._-_t_-_l.-. P, .l.l.-l...ll_llr l__.._.r..ﬂ-..llr




- todetermine the percentage of cardiac rehabilitation patients who can achieve a training ~ |§
- heart rate while walking one mile. My target heart rate is defined as a minimum of 70% C
~ of maximal heart rate determined from my symptom-limited maxitnal graded oxercise NS

~ ISFAST WALKING AN ADEQUATE AEROBIC TRAINING STIMULUS FOR I8
~ FORMALE AND FEMALE CARDIAC REHABILITATION PATIENTS? |

INFORMED CONSENT

~ test within the past year. This study will require the measurement of my heart rate

- during the entire one mile walk, I am eligible for this study because of my documented B
- heart discase and have had a symptom limited maximal graded exercise test within the |

 past year. In addition T have not had a change in any heart rate altering medications
- since my last graded exercise test as explained by the rescarcher,

~ Tagree that I have the ability to walk at least one mile continuously. Aftera 5 to 10

- minute warm up walking around the track at a comfortable pace, the researcher and I

- will stretch all of the necessary muscle groups in an attempt to avoid any unnecessary
Injury that may occur during the test, The test will be conducted on the indoor track

located in Mitchell Hall at the University of Wisconsin-La Crosse. I will be instructed

“to walk one mile as briskly as possible trying to maintain a steady pace throughout the _

‘walk, During the test, iy heart rate will be monitored continuously with a heart rate

- monitor strapped to my chest, Although this test will require submaximal effort 1

o, wouldflike to volunteer to participate in a study \

undetstand that [ can stop the test anytime I feel unable to complete the one mile walk, :

- As with any exercise, there exists the possibility of adverse changes occurring (i.¢.,
~ dizziness, difficulty in breathing, etc.) during the test procedure, In addition, I will

- probably feel tired at the end of the walking test, If any abnormal conditions are to
- occur at any time, the test will be immediately terminated. " o '

After the one mile walk test has been completed, the researcher will lead in a cool down |
period until I have fully recovered. I will be closely monitored after the tost since there

- I3 a chance some individuals may experience nausea or become light headed
[immediately following the test. ‘ ' . '

~ A resting heatt rate and blood pressure will be taken before the warm up bogins, Heart
rate will bo measured at every minute of the walk until | have finished thoonemile |
duration using the monitor strapped around my chost, Other than the possible
discomfort of this strap there should be no interferenco with my ability to participate in
this test, . o - _ , I

All testing sessions will be scheduled at my convenience, The testing sessions will be
supervised and conducted by Ryan Anthiony, a graduate student entolled in the Adult

Titness/Cardinc Rehabilitation gracluate program under the direction of John Porcatl, _ '




I consxder myself functxonal enough to complete the one mile walk test to the best of my

o ablhty To my knowledge [ am not infected with a eontaglous disease or have any N
o limlting physical conditlonmg or disability, that would preolude my partlolpation in the

test as described above, I have read the foregoing material and [ understand what is __
| ’expeeted from me. Any questions which may have occurted to me have been answered
- tomy satlsit'aotlon [, therefore, voluntarily consent to participate in this test although1
- may withdraw at any time without any type of penalty. Furthermore I understand that
- participation is voluntary and that neither the refusal to participate nor the decision to
“discontinue participation (at any time) will involve no penaity or loss of benefits to

o which the am entitled. Lastly, I consent to presentation and publication or other

- dissemination of study results so long as the mformatlon is anonymous and dlsngEd so |
" that no identiﬁcatnon can be made. -

' Concems nbout any aSpects of this sludy or project may be "ef‘erred to the prmoipal
- researcher, Ryan Anthony (785-7 195), and thesis advisor, John Porcan, Ph. D (785- -
-3684) ' -

'lnvestlgator or Researeher ~ Dato - Participant
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" REVIEW OF RELATED LITERATURE

Introd ction
It has been well'.eStebliShed that walking as a form of exerolse is associated with
| ~many physiological health benefits, A major question is whether or not walking
provides a sufficient stimulus to increase cardiovascular fitness, According to the
~ American College of Sports Medicine (ACSM), the recommended intensity levelfor ;
'.mcreasing cardlovaseular ﬁtness corresponds to 60% to 90% of max1mum heart rate
. (HRmax), or 50% to 85% ot‘ maxlmal oxygen uptake (VO;max) or IIR 1eserve.‘ Both
methods are assoelated with a ra’tlng of perceived exettion of 12 to 16 on the original
Borg scale. This prescrlbed intensnty should be sustained for 20 to 60 mlnutes. '
Walklng ls the most common form of aeroblo aetlvlty inh most cardmc relmbilltatton
programs. Many cardiac rehabllltatlon patlents are older and have a varlety of
oexdiovaseular and museuloskeletal limitations that may restriot their walking .
- capabilities; Thus the question arlses as to whether or hot heatt disease patients can
walk fast enough to achieve theit individuallzed training heart rate. .
'This review of literature will focos on studies that have evaluated factors affecting
 the abllity to walk at an increased rate in elderly individuals, thus influencing heart rate.
_'l‘he mqjorlty of ,the 'llterature hos used healthy adults as subjects, These studies have
= _concentrated on only the faetors affectlng walklng speed and heart rate. To the

.researchers knowledge there have been no studles looklng at whether lndlvlduals wlth




: heart disease are able to achieve a training heart rate while Walking.- This review of

literature will also help the reader understand the physiological and cardiovascular

~ health benefits of walking, some of the limiting factors that may affect the ability

- achieve a training heart rate,' _and some of the associated risks of brisk walking and
~ Jogging at varied intensities in the elderly. l
- . The Importan ¢ of Valkin
It has been documented well over the past few decades that physical activity plays

an lmportant role in nnprovmg physnologncal health The importance of walking as a

B form of activity has also been shown to be associated with 1 many of these benefits, In -

1988, Rlppe, Ward, Porcari, and Freedson’ concluded that even low to moderate

- intensity exercise, such as walking, is associated with reduced anxiety and tension, aids o

in weight loss, improves cholesterol levels, helps to control high blood pressure, and
slows the process of osteoporosis. As the aging process evolves, the elderly become

more frail, which affects mobility. According to Barry, Rich, and Carlson,® walking is

probnbly the single most important form of physical actlvity for the elderly who are still
ambulatory., Walking programs, along with ﬂexibility and strengtﬁ training, ean

prevent muscle weakness, impaired gait, and loss of balance, which all Increase with

age. This will result in greatet independence and an improved quality of life.

“ il t. ilar Benefits of Walking .

. Many important epidemiologicat studies have linked physical activity with

decrensed risk of doveloping coronary heart disease (CHD). Studies by Leon and




~ colleagues,’ and Paffenbarger, Hyde, and Wing,* and the recent Surgeon General's

~ Report on Physical Fitness® released in 1996 all conclude that self-sclected moderate

 intensity activity will lower mortality rates and the development of CHD compared to a
| sedentary lifestyle. Most of these studies, however, analyzed data from subjects who
'. wete less then 65 years of age. LaCroix, Leveille, Hecht, Grothaus, and Wagner’
 recognized the fact that little research has been done on the benefits of physical activity
~ in adults aged 65 and older. The purpose of their study was to determine whether :
walking is associated with a reduced risk of CHD, hospitalization, and death in
 community dwelling older men and women over the age of 65, “The 4.2 year study was
based on 1645 older adults without severe disability and without a prior history of heart
 disease. Subjects who walked mote than 4 hours per week were approximately 30%
less likely to be hospitalized for CHD during the follow-up period as compared o those
who walked less than 1 hour per week. This association was present in both sexes, all
~ ages, among those with or without physical limitations, and among those who did or
did not patticipate i-n more vigorous physical activities (e.g., jogging, acrobles, and
basketball). Walking more than 1 hour per week was also assoclated with a 30%
reduct{on in mortality. .
The debate over whether or not the duration of exercise can effect improvements in
 cardiovascular health has tecently been studied by Murphy and Hardman,® who
compated the effects of short versus long bouts of brisk walking in sedentaty wornen

Forty-seven middle aged women we:e assigned to either, three 10 minute walks pet day




| or one 30 minute walk per day ank walking was done 5 days a week at 70 to 80% of ,

o maximal heart rate for 10 weeks. It was found that heart rate during brisk walking did  '

- o f not differ mgniﬁoantly between groups. ‘Short bout and long bout walkers aehieved 131 - .

- bpm and 136 bpm, respectivelyl Which oorresponded to 73% and 75% of maximal heart. - . |

rate. Improvements in V_Ozmax of a.bout 8% wereobserved for both short and long | '
' bout walkers. This reconfirms the recommendation by ACSM that an accumulation of _
*short bouts of exercise that are approximately 10 minutes in length throughout the day
~are just as beneficial as longer, continuous aerobic exercise.! These findings provide I
“much stronger evidence than previously available for advising older adults to start o"r
continue an exercise progrmn of walking to prevent cardiac related "eve‘nts.
‘Walking and Cardiovascular Fitness
A number of studies have been done on the cardiovascular fitness benefits associated
~ with walking. A round table discussion of six experts’ were posed the question as to |
- whether or not cardiac patients and the elderly could realize a training b’eniﬁt frorn
walkmg They concluded that many people, partlcularly elderly indwlduals or cardlac
-' patients are able to improve their aerob:c capaolty with walkmg It was pomted out
that intensities of 4 METS often fali within 50%-60% of the VOQmaxm these
populations, which falls within the range recommended by AC SM for the development
and maintenance of cardiovascular fitness. In other words, it is almost lmpossible' not

to get some cardiovascular benefit from walking.




o In 1971, Pollock et al."’.'s"tudied the'effects of walking on cardiovascular function.
© Sixteen sedentary middle aged males volunteered to train for 20 weeks, 4 times a week

~ for 40 minutes per session, It was found that maximal oxygen uptake increased by

~ 28%. They concluded that vigorous walking has a significant training effect on

* cardiovascular fitness.
 In 1987, Porcari et al." condusted a study to determine if fast walking was intense
enough to elicit an adequate aerobic stimulus for 30 to 69 year old men and women,
' Tﬁe target training heart rate was defined as greater than or equal to 70% of a person's
“age predicted maximal heart rate, Three hundred and forty three subjects (165 men and N 1
178 women) walked a mile as fast as possible. Ninety-one percent of the women and
| .83I% of the men 'fe'ac}ted a.heart rate greater than or equal to 70% of their individual
maximum,
ina related study, Spelman et al.”? assessed self-selected exercise intensity of
habitual walkers. Twenty-nine healthy middle aged subjects (22 females and 7
' - males) performed a'typical' exercise wﬁlk, while waikiny speed was meaSllred'by an
unseen observer, The mean percent of HRmax and the average rating of perceived
exertion during the walk were 70% and 10.9, rf:speotiVely. ' These results were
similar to that of the findings by Porcari ét al,,'! mentioned earlier, who reported a
‘mean RPE of 11.7 by similar aged subjects while walking at a self-selected pace that

was almost identical in speed (3.98 vs, 3.87 mph).




~ The results of these three studies seem to show that fast walking is adequate

~ enough to elicit an aerobic training stimulus inhlealthy middle aged men and women

| according to ACSM recommendations. To the knowledge _of the current researcher, :
there have not been any studies to date that have tested this conclusion specifically in
cardiac patients, The studies utilizing these patients have only examined factors

- limiting walking speed and gait, This raises the question as to whether these factors
would limit the elderly from achieving a training heart rate while walking.

- Limiting Factors Affecting HR while Walking
' As the aglng process evolves, there is a general decllne in physiological l’unctlon,
o Wthh results m a dccrease in walking speed It seems loglcal to think that the

' reductlon in the speed of walking would effect the abllity of tha elderlv to walk at

' hlgher mtensmes, thus effecting the ablllty to achieve a training heart rate. Rescarchers

. have found that a decline in walking speed is due to a decrease in strength in both the
plantar flexor muscles of the calf** and the quadriceps,” which contribute significantly

o changes in gait.'”” Many cardiac rehabilitation patients may also have orlhapédic
problems, which may limit theh walking Speed. .

A study by Bendall et al." mveshgated the association between a number of
variables and walking speed in a group of 67 women and 58 men aged 65 to 90 years,
Wa'lking speed was assessed by measuring the time subjects took to walk around a 100
meter paved outdoor course, having been given standard instructions to walk steadily at

a pace which was right for them, In men, 44% of the variance in walking speed was




N accounted f‘or by height, calf strongth and welght In women, 42% of the variance was .

_ accounted for by height, oa.it‘ strength and the presenoc of leg pain limiting mobtlity. -

As eXpeoted a similar decline in walking speed was observed with age in both men and o

-~ women, Lastly, tl was reported that Wa_lking speed w_a_'saffeeted mostly-_ by leg pain, not
by chestpain or breathlessness. This explains the ausooiation between Walking speed

_ and the reduced strength of the plantar ﬂexor muscles of the calf in the olderly
Quadriceps strength has aiso been identiﬁed as another hmtting factor to walking
speed. A r‘ecent stUdy" found that quadriceps strength,- along with joint impairntent and '
age, contributed sigmﬁcantly to the decline in walkmg veloonty. The mean age of

-subjects (n = 588) was 77 years. Walking velooity was determmed by tes{ing the time

o 'requtred to walk 50 feet Over a 4 year pertod medtan walktng velocity deolmcd from

2 3t0 1.9 mph A mlntmum walking speed 0 5 mph was used to predict long term:
hos'pital care versus mdependent living. The proportion of subjects above this speed
 declined from 95.3% to 80.4% during the 4 year study. Lastly, only 28.3% of the
subjects with walkmg veloctttes greater than 2.6 mph at baseline an approxtmate
nonnal walkmg speed for older adults, exceeded this speed after 4 years. 1t is clearly
apparent that the importance of exercise to maintain muscular development and growth
in the elderly is essential for independent living. ‘These two studies have mainly
associated the decline in walking speed to a reduction in calf and quadriceps strength in

the elderly. Hence, the disturbances of gait are likely to be more prevalent.




Imms and Edholm" studied the gart and moblltty of‘ 7 subjeets aged 60-99 years. 1

The subjects were measured uslng metal contacts on the heel and sele of eaeh shoe to
o evaluate the velocity of walking and stnde length If was fOund 'that the varlatlon in

' strrde lengths within this population ls greater than that of stride frequency. It seems 1
llkely, therefore, that the varlation in walkmg speeds is due rather more to the ehanges
© in stride length than to alterations of frequency. -The results of this study agree _w_ith the
previous studies in that the decline of walking speed is highly correlated with an

increase in'ag'e. With age, the' disease processes may 'al’so lead to shortenlngof the

N _ stride length, thus decreasing the speed of walking,

Bassey, Macdonald, and Patrick' investigated whether or not the relationship

between freely chosen walking speeds and heart rate are effected by body composition, ;
© sex, and age, Two hundred and seventy-seven healthy subjects ranging from 20 to 65
years performed a self-paced walking test. The subjects walked approximately 200
meters at three different personally chosen speeds (slow, normal, or rather fast).
‘Height, weight, and sex were significant factors influencing walking speed, whieh thus
affected heart rate. Age was a s.igniﬁeant factor affecting walking speed, but not heart '
rate. . The influence of both height 'and age were more matked at the faster speed and
explained more of the variance. . .

A similar study by Himann, Cunningham, Rechnitzer, and Paterson'’ investigated
the effect of height and age on the speed of walking and heart rate. One hundred and

forty-nine females (aged 22 t0 95 years) and 289 males (aged 19 to 102 years) were
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e askcd to walk 80 metcrs at three different pcrsonally chosen speeds (slow normal or

fast) It was found that the differences in speed, step length and frcquenoy bctwr en the
three different pacos became smaller with increasing age. Agc was not a signif‘ cant

independent varlable beforc age 62; however, aﬂer agc 62 age accounted for 31 37,

and 34% of thc varlance for slow, normal, and fast walking paces, rcspcctively Also,
o heart tates at each walking pace were similar in both sexes, and dccrcascd slightly with
I'age. The assumption that spced of walking is positivcly correlated wnth hctght was

prevalent in the study, which is in agrecrnent wlth the three prcviously mentloncd

studiesi"" s

Thc fact that height was found to be the most signiﬁcant inﬂuence on heart rate in
thcsc studics” ”may be becausc taller indwiduals have lonpcr lcgs, which enables them
to walk wrth a longer strldc and lower stride frequency at a given speed. This produces '

a lower heart rate as compared to shorter individuals. Shorter legged individuals tend to

have a faster pace frequency at any speed causing increased work from the leg muscles,

which could well increase energy expenditure and heart rate.

Other factors influencing walking speed also become apparent with age. An

" unmotivated sedentary lifestyle will eventually lead to weight gain and loss of muscle

strength which will influence the pace of walking,"'* hence eliciting a lower heat rate.

Thus, that is why it was concluded that the strain of walking rather fast (at more than
3.0 mph) for some people would be harder and may even produce higher heart rate

icvels compared to other individuals dependent upon these factors.




~Asthe aging’ possess ovolves, the body is not as compliant to the vigorous
‘pounding to the joints and ligaments as it once was due to some of the limiting

| factors mentioned earlier, Thus, the greater chance of having an injury with high
"impact activities is more likely, Some members of the older population still have the -
“youthful mentality that they need {o run in order to achieve a training effect, A o

 number of studies have looked at the tisk of injury between jogging and walking,

An early study by Koplan, Powell, Sikes, Shirley, and Campbell'® investigated the I. -

risks of recreational running in 693 males and 730 females by way of questionnaire
. following a 10-km road race. The mean age of the males was 33.4 years and 29.9

| years for the females, In the year after the rade, more than 35% of the men and

women incurred a musculoskeletal injury attributed to running that was severe

~ enough to require a decrease in weekly mileage. The knee was the most common

site of injury for bbth' sexes. Injuries were not found to be correlated with age,

speed, body Imass index, or number of prior years running.

A mor_fe recent study by Suter, Marti, and Gutzwiller' also investigated the
frequency of running injuries, but louked at the exercise adherence rate and training
intehsity associated with them. Seventy-five sedentary male V'olunteers (mean age
41.2 years) who were free of cardiovascular diseas';e were randomly allocated to a
control, jogging, or walking group. Exercisers were encouraged to adhere to a

home-based training program of either 4 days of 30 minutes of jogging per week at a




o hea_rtrate oorresponding to 75% of VO,max-, or 6 days of 30 minutes of walking per

- . week at a heart rate corresponding to 50% of VO,max. Both ¢ groupt. trained for 6

. months. Over the duration of the study, a total of 49 inJuries oceurrcd In relating
- the frequency of injuries to training modality. joggers sufl’ered about 33% moro
: injuries than walkers. Thojoggers also suft‘ered more ot’ten from muscle soreness
thanwalkers. In regards to adherence rate, results showed that lower training
" intensity did not inorease adherenee rate, but walkers trained somewhat more
frequentiy than joggers (3 vs. 2 4 timesfwk) This study indtoates that brisk walking‘.
 seems to be as effeetive as high intensity training with respeet to srmiinr ohanges in
endurance eapaoity and body fat. This s in agreement with another study whioh -
suggest that brisk waiking provides strenuous enough exercise for cardiovascular
beneﬁts in most adults
'i WO studres investrgated the inoidenoe of exeroise related injuries during training
in the elderly, The ﬁrst study by Poiioek Carroii Graves, Leggett, Braith,
Limaoher, and Hagbergm evaluated the effeots of 26 weeks of aerobio training on the
tnciduence of injury in 70 to 79 year old men and women (25 males and 32 femaies)
During the first 13 weeks, subjects walked for 30 to 45 minutes, 3 days a week at 40
to 70% of heart rate reserve (HRmax reserve) Rating of perceived exertion durtng
these sessions averaged 11-12 (iight) initially and progressed to 12-13 (somewhat
. hard) on the Borg'Scale.' For weeks 14-26 subjects increaved the intensity to 75% to

85% of HRmax reserve. This increase in intensity was accomplished by alternating
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. moderate and fast-paced walking intervals or waik/jog intervals The RPE for the

o iast 13 weeks averaged l4 15 (hard) Nine of the 21 subjects in the walk/jog training -

.group sustained in injury (42 9%), Oniy one of these hine in_turies oeourred during
. the first l3 weeks of low to moderate intensity walking The other ei ght injurtes - '

' _' ooourred during the ltlS‘i 13 weeks of‘ training higher intensities. Two of the eight -_ | ,
' males were injured (2’3%) whiie all six of the females (100%) were in_tured All of
the injuries mvolveci the lower extremity, were new, ‘and were not related to

) prevnously known orthopedio conditions,

A follow-up study conducted a year later by Carroll, Pollock, Graves, Leggett,

Spitler, and Lowenthal? concentrated on the incidence of injury with just walking, '

.Sixty-eight healthy' elderly volunteers @31 men and 37 women) aged 60-79 years of

age were assignod to moderate or high mtenstty walktng for 26 weeks The
moderate mtensrty group of subjeets gradually increased their trammg to 65%-70%

of HRmax reserve for 45 minutes and the high intenmty group gradually ineroased

 their training to 80%-85% of HRmax reserve for 35 minutes for the final 12 weeks

of training. Seven injuries occurred during the study. Five of the training inj uries

‘occurred while subjects were training on a gymnasium floor at walking speeds of

approximately 3.5 to 4.0 mph. Three of thesc subjects were training at a moderate
intensity while the other two were training at higher intensities. Again, all of the
inj uries took place in the lower extremity and only one appeared to be related to any

previously known orthopedic problem.




The simllarity in these two studies is that lt was not the intonsity tliat caused the
. injuncs, but rather the high impact forces associated wuth jogging and faster walking
. apecds. Although the second study found fewcr injuries (14% VS, 57%), both studies
) .- | found the impact ot‘both modalities to bc A factor in lower limb injurtes. Lastly, the

1992 study also pomted out that nearly all of the subjects in the high intensity group

required the use of graded treadmiil walking to reach their target intensity

Walking has become an extremely effective and practical means to improve
- physiologioal andcardiovascuiar health, and is the mainstay ot‘- many exercise
' programs. Several studies have concluded that brisk walking of over 70% of HRmax is
' 'sufficient enough to develop and sustain physical f'ttness in apparently healthy middle
' aged adults h10-42 However, oniy a few studies have recognized that the elderly,
particularly cardiac patients can produce a training eﬁ‘ect and bencﬁt from brisk
_walktng 3911 Waikmg is a low impact activity that provndes enough aerobic stimulus to
' maintam musculoskeletal dechOpmont and reduces the risk of further developing CVD’
‘atalow incidence of injury 1921 It is clear that walkmg improves well being and

1ndependence in both primary and secondary preventtoni
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