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" The purpose of thlS study was to prowde descnptlve data on the physmlogncal responses '

- of subjects to snowshoemg at a self-selected pace on flat and variable terrains, Ten male
(age =26.9 + 6,76 yr, ht = 178.1 + 7.72 cm, wt = 86.9 + 7.62 kg) volunteers snowshoed
at a self-selected pace in random order for 30 minutes on flat and varlable terrain courses,
It was found that HR (151 vs 161 bpm) and RPE (13.6 vs 15.2) were sigmﬁcantly -
(p < .i"%) hlgher on the variable course compared to the flat course, VO, (38.1 vs 41,7

~ ml/kg/min) also tended to be higher on the variable course, however, the difference was

- not significant (p > .05), The average caloric expenditure on the flat course was 492 total

- keals and on the variable terrain course was 523 {otal kcals, The results of this study

.' indicate that snowshoemg at a self-selected pace continuously for 30 minutes provides
sufficient intensity to lncrease cardlovasc.ular enclurame and posmvely alter body

composmon. |




PHYSIOLOGICAL RESPONSES TO RECREATIONAL
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INTRODUC'I ION

contmue to support an important rolo for habitual exerctso in maintaimng overall hcalth

and well- -being (2), According t° tho Surgeon General’s Report on Physmal Activity and .

I—Iealth physical activity reduces the risk for deve!oping or dymg from coronary heart

disease noninsulm-dcpendcnt dtabetes hypextensmn, and colon cancer, reduces '

| symptoms of amuety and depressnon contnbutes to the development and mamtenance of

healthter bones, muscles, and _]Oll’ltS, and hclps control body welght Physwal actlwty

also may help older adults mamtam the abtltty to live independently and help prevent

. .fallmg and fractures (13) .

being vnewed as a wmtcrttme versmn of exercise walkmg As a ﬁtness activity,
snowshoemg prov:de

- (5). In additio_n,

S health and ﬁtness gatns S1mtlar to walkmg, nmmng and cyclmg '

snowshoemg has the added benefits of bemg an easy to perform
enwronmentally friendly, | '

1mprovements m
- technology Over the past sevcral ycars snowshoes have gotten smaller, lighter, and less

l_'

—~




' cumbersome while tnlttni.tenm:ee-free aluminum frames have replaced the high~

malntenance wood velslons (5). Modem materials and designs have cut down on the

= welght and prowde maxnmum traction and control, Today S snowshoes and blndmgs are

far eaqter to use than that of the oomparatwely largel‘,
' Although

wider snowshoes of the past,
the populartty of snowshoelng S lncreasing at a rapld rate very llttle
B ro.soaroh has been done to deterrnlne its physiologioal effeots In addltlon studies

~ conducted have failed to molude xmportant vanables affectmg the results of eaoh study

For example some studies falled to mclude descrlptwe oharaotenstlos of the snowshoes '

that were tested (4),

from an energy cost perspeotwe In order to expand the researoh done in this area, the .
purpose of thls study was to prowde desoripttve data relative to exerolse lnten51ty when -

subjeots snowshoed at a seif-sele cted pace on flat and variable terrams

" METHODS

Subject Selection

Ten apparently healthy male volunteers between the ages of 20 and 50 were

reorulted to partlolpate in thls study All subjects were requ1red to be at least moderately

o _actlve, defined as exerolsmg contmuously for at least 20-60 mlnutes three days/week 2).

All subjects sngned a wntten mformed consent (see Appendlx A) approved by the

. Umvers1ty of Wlsconsm-La Crosse InstltutlonalRewew Board prior to the beginning of

the study.-
' Snowsho'eing Orientation

Pnor to testmg, each subjeot was g:ven Speonﬁo instructions regardmg proper

, snowshoemg techmque and was allowed an opportumty to praotlce in an area located

 near the start of the course Upon demonstratmg sufficient skills on snowshoes,




“subject was read spcciﬁc tnstructtcns concernmg their parttctpattcn In tlte study prior to

- the actuul start of the test (see Appendix B). Subjects tested used thc Yukcn mode|

o sncwshces manufactured by Tubbs Co. (Stowe, VT), whtch measurc 10" x 36”

The flat course hada

' 0% grade whrle the average grade cf the varrable terrain course was 18% ‘The average

' grade was detertmned ustng topographical surveying techmques.
Each ccurse was marked in 100 yard ; 1ncrcments wrth both courses spanning a

tctal of 500 yards, Subjects were tnstructed to travel at a selt-selected pace fcr 30

conttnucus rnmutes. Each ccurse was ccmpleted on separate days, in random crder.

o '.-Every attempt was made to test 1nd1vrdua,l subjects within a 2-3 day span so that
- ccndtttons would be simtlar due to the pcssrble effect that Snow condtttcns and

' temperature may have had on the resultst Prior tc each test air temperature was

. .determmed using a hand held mercury thermometer whrle wmd veloctty was measured

usmg a hand held anemcmeter (Slms Mcdel BT) Thrcughout the testing, subjects wore

aKB1-C (Aerospcrt) ambulatcry metabolrc system which measured OXygen

- consumption and calortc expendtture Oxygen consuinytion (V Oz) and calcrrc




~flotation, the depth of depression was measured by plaemg a straight

edge horlzontally
- 8cross the snowshoe impression.

Three venical measurements were taken from eoch of
the medial, lateral and posterior portions of the

impression These values were averaged
the overal] depressmn At the eonclus:on of each sessmn,

to determine

subjects wer‘e

asked to

rate thelr eftort for each 30 mmute session using the Borg 6-20 scale (3) (see -
Appendlx C) " '

s to snowshoemg on the flat and vanable
05 for all statistical analyses

_ RESULTS
" The descnptive oharactemstlos of the

' presented In Table 1,

eourses. . Slgmﬁeanoe was measured at p <

10 subjeets who participated in the study are

]
L .
=B

E‘ach subjeet completed both courses thhm a2

-3 day Span to rmmm:ze

dlfferences in the enwronmental eondltlons. The average temperature throughout the

testmg was -3 (C) a.nd ranged from -12.2°to 1°

(C).- The average wind veloc_ity was




7.8 mph and ranged from 61011 mph whilo the avelage snow depth oonsusted of a

14 om SNOW base under 13 5 om of new accumulatlon. Throughout the testmg, the

: medlal lateral and posterior depressrons of the snowshoes averaged 10. 4 10.8 . and

8.4 cm, respectlvely

The results of the physiologieal responses to snowshoemg on the ﬂat and variable
terrain courses are presented in Table 2 Subjeots snowshoed at an average sp'wd of

3 3 mph on the ﬂat course and 2.9 mph on the vanable terram. F here was a s1gniﬁoaut

dlfference (p < 05) in the speed at which subjeots snowshoed on the two courses
Overall subjects snowshoemg on the varrable terram ehorted srgmﬁcantly hrgher
(p < 05) heart rates (HR) and ratmgs of percewed exertlon (RPB) oompared to the ﬂut

course. VO values and krlooalorles (keals) tended to be hlgher on the vanable course,

however, this difference was not significant (p >_ 05).

Table 2 Physiological measurements of thc subjects while sn.owshoeing on the flat and
- variable terrain courses. - -

——
o o Flat N - Variable
Category ~ Mean+ 8D . Mean :+ SD .
_—
VO, (mI/kg/mm) 3814591 . 41.7 + 4.89
HR (bpm) CIs1+77 161 +10.7 *
Keals 30 min) 492+812 . 523+54.8
RER 93+.04  924q]
RPE S 136x51 152+ 1.22*




F1gures ] and 2 present -*epresenta*we HR and VO, data for a smgle subjeot

' snowshoemg for 30 mmutes on the flat and vanable courses,

"Heart Rate Flat vs. Vnriuble_

 Heart Rate (bpm)

e Flat .
—l\Varlable |

"_1 2 3 4 5 B8 7 8 @ 101112131416161713192021 222324252627282930
| Time (mlnutes) | | |

Figure 1 The heart rate response of a single subject snowshoeing for 30 mmutes on both
' the ﬂat and variable terram courses. - o

VO, Flatvs. Variable

—A—Fiat

1 2 3 4 6 86 7 B 9 10 11 12131415131?13192021222324252627282930
Tlm(mlnum) |

&

F:gure % The VO tesponse ofa single subjeot snowshoeing for 30 mlnutes on both the -
flat and variable ten'aln courses.




~ DISCUSSION
The purpose of thls study was to determme the phys1ologrcal effects of

B snowshoemg on both ﬂat and vartable terrain 1n males It was found that thc mean VO h

for both the flat and varrable courses was 38 l ml/kg/mm (3 31 L/mm) and

4l 7 mifkg/min (3 56 L/rmn) respectlvely, whioh 15 the equivalent of 10 9 and
1 1.9 METs _The average heart rates obtatned were 151 bprn for the ﬂat course and 161

bpm for the vanable tcrram course Calonc evpcndrture for 30 mmute duratton on thc

o _ ﬂat course was 492 total calorres (16 4 kcals/mm), while on the varrable terram course

' subjccts averaged 523 total calones (17 4 kcals/mtn)
Due to the fact that thcre are dtfferences m waikmg specd between studtes, and
' _most studies do not report grade, dcpresswn depth snow depth or snowshoe '

| characteristtcs, it is difﬁcult to rnake dtrcct compansons betwecn thercsults of the current '.

. '_ study and related itterature Accordtng to Buskrrk et al. (4), tho average calortc

o expenditure durmg snowshceing was 6. 21 kcal/min, wherens the results of thrs study

' indicate a calorrc expenditure equivalent to 16.4 kcal/min on the ﬂat course and 17. 4

kcal/nun on thc vartable terrain course In addition, Busktrk et al recorded an averagc

e oxygen consumptlon of 17 5 ml/kg/min, whtle thc current study choited avcragc VO

o values of 38 ] ml/kg/min and 41 7 ml/kg/rnin on thc flat and variable terrain courses

' respectively The substantial diffcrencc betwcsn caionc expcnditurc and oxygen

N ccnsumption between the two sludies may be attributed toa variety of factors. Fll‘St

) subjects in this study waiked at an average spced of 3 3 mph on the flat coursc and 4.9

mph on the variable terrain course as opposed to 2. 2 mph as reported by Buskirk ot ai




- Second, a 'variet")’ of faCtors that can dramattcally affect energy eXpendtture SUCh as depth' -

of SROW, depressmn depth and snowshoe characterrstncs were ot recorded in the

: Busktrk ct al study

Many of the phystologtcal vanables that were recorded in tl-ns study were also
assessed by Knaptk et al (7) Knaplk et al., however, collected data from just four
' subjects and used four dtfferent types of snowshoes Of the four snowshoes tested the -
' Assault model manufactured by Pnde, was the most s1mtlar to the Yukon model used in '.
. the current study., Both the Prrde and Yukon models consist of an aluminum frame to

- whtch a soltd plasttc membrane is attached The boot btndtng systems are attached to the E

alummum frame by a plasttc-covered bicce of steel that allow the btnding to pivot as the - ' o

subjects walked On the underside of each snowshoe are two crampons desrgned to

. maxtmtze tracuon. In additton, wlule the Pnde Assault shoes measured 9” X 29” and the .

R Tubbs Yukon model rneasured 10” X 36” both shoes weighed approximately 5lbsper

pair. In comparmg the physrologtcal vartables, both studtes dctermmed VO and heart

“ rate whrle SlleECtb snowshoed on two difterent courses. Accordtng to Knapik et aL, the
oxygen consumption of the subjects was 17.4 rnl/kg/min and 22. 0 ml/kg/mrn on the
N downhill and uphill courses, respectlvely, while subjects snowshoed at a 2 4 mph pace.

o -Thc current study found VO to be 38 1 ml/kg/mrn and 41,7 mlfkg/min on the flat and

o .vanable terra in courses respeottvely In addition, while Knaplk ¢t al, reported heart rate _

' values of 123 bpm and 143 bptn on the dovmhlll and uphlll courses, the current study
elicited heart rates of 151 bpm and 161 bpm on tlte flat and variable terram courses.

In regard to depresslon depth Knapik et al, reported medial lateral and postcrior :




deprossmns as 5 4 5 0 and 5 5 cm, while the current study recorded thc same

depresswns as 10 4, 10 8, and 8.4 cm, reSpecttvely Thcse s:gmﬁcant dtfferences n

depressmn depth may explam the srzable dlfference in oxygen consumptton and heart

o rate values In addrtron, in the current study, subJeotswalked at an aver:

w

The findtngsof tins study are sigmﬂcant in that they demonstrate the
phystologtcal beneﬁts of‘ snowshoetng at a somewhat strenuous Ievel for _]Llst 30 mmutes.—
The curtent study determmed that the average subject worked at approxtmately B
10 9 METs on the ﬂat course and 11.9 METs on the vanable terram course which R .
. t,orresponds to srmrlar MBT requirements of vanous actmttes such as runnmg at 6 mph
(10 ME’I 's), swimmmg at 75 yards/min (1 | METs), cross country sknng at 5-8 mph
- METs), and btcychng at 14 16 mph (10 METs) (1). In addition, the ACSM

recommends that the rntensrty of exercise be prescribed as 60 to 90% of maximum heart

| rate to obtain the ﬁtness beneﬁts of exercise (2) In tlns study, heart ratc values averaged .

. 15[ bpm on the ﬂat course and 161 bpm on the variable terram course which correspond -

t0 78 and 83% of the average subject s maximum heart rate. Addrtionally, according to

- - the Surgeon Cieneral S Report on Physlcal Aetivity and Heaith health benefits oceur at a

moderate” level of activity -8 level sufi‘icient to expend about 150 calones of energy

per day, or 1000 ealories per week (9) Therefore, the results of thi t study indioate that
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conditions. As envnro,mnental conditions Change," 50 can the physiological responses to

snowshocing and thus the p'ote'ntial 'bene’ﬁté_
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' INFORMED CONSENT FOR THE PHYSIOLOGICAL EFFECTS OF
- ~ RECREATIONAL SNOWSHOEING '

I, o ,voluntecr to pa.rtlctpatc m a study 1nvest1gatmg the

physrologtcal effects of recreatronal snowshoemg 1 understand that my partic

1pauon1n '
thrs rescarch study will requrrc a minimum of 2 days consrstmg of practice

sessions, and

walkmg on two courses, varymg in terrain, for 30 mlnutes each sossron All sessions will h

be scheduled at my convenience and conducted by Patrick Schneider under the drrectron
of Dr. John Porcari, I realize that during the tcstrng [ will bc carrymg a portable oxygen
analyzer used to calculate cxprred air that has been cXplarncd and demonstrated to me.

} My heart rate wtll be rccorded throughout the tests wrth a heatt rate momtor strapped to -
my chest ' '

I consent to the publtcatron of the results of this study s0 long as the informauon
18 anonymous and disgulsed 50 that 1o identrficatron of individual subjects can be made

As wrth any exercise, there exists the possrbility of adverse changes occurrmg
(1 e, dizziness, shortness of breath, muscle fatigue, etc. ) during the test. In additron, I

. may feel tired at the end of the exercise scssion As a result of exercrsing outdoors during

. the winter months, there may also be a risk of‘ hypothermla and/or frostbitai If any
o abnormal observations are noted, the test will be terminated immedlatcly

B consider mysclfto be in good health and to my knowledge, I am not infected _
~ witha contagious diseasc or have any limiting physlcal condition or disabilrty, esoecially
with regard to my heart that would preclude my patticlpatlon in the cxercise tests as

-described above. I have read the t‘orcgomg and I tmderstand what is oxpected of me,

':13*




.' ‘Any questrons whrch may have occurred to me have been answered to my complete

satisfaction. I therefore, voluntarlly consent to be tested F urthermore I know [ may
o wrthdraw from these tests at any tlme.

1 hereby acknowledge that no representatrons warrantles, guarantees or

'- assurances of any kmd pertaining to these procedures have been made to me by the

Unwersrty of WISCOHSIH LaCrosse, the ofﬁcers,

admmrstratlon employees Or anyone
_ actmg on behalf of them,

Concerns about any aspects of this study may be referred to the
-prmcrpal researcher (Patrrck Schneider (608) 269- 1850) and thesrs advrsor (Dr. John

Porcari (608) 785 8684 Umversrty of Wrsconsm-LaCrosse Exerclse and Sports Scrence -
' Departmcnt Room 216)

. .Signed; ' - | | B Date: N |

Researcher: - - Date:

Witness:

- . Date:
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' TEST INSTRUCTIONS |
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The test to be perfonned w1ll last for a duratlon of 30 mlnutes. Orange, surveyor

. — s -"
S . wa - -

B ﬂags are marked In lOO-yard mcrements Wlth two crossmg ﬂags at the SOO-yard marker .

= A A e Py o
- -' F’
. iy 'If"-ln-n.- 1- ".'Iﬁ'
[ ]

Whon you reach the crossmg ﬂags, turn around and walk back parallel to, but not on top '.
- ofyour prewous track Walk in fresh snow throughout the entire duration of the course. |
. Upon completlon, we will ask you to rate your peroewed exertnon for the test Percewed.

exemon is the overall effort or distress of your body durmg exercise, The RPE ohart
' rang,es from 6 to 20; wlth 6 mdloatmg no peroelved exertion at all and 20 bemg a .

' mammal offort Snowshoe at a self-seleoted pace, whloh should be a pace that you can

o mamtam at a level of 13 to 15 on th1s scale, Do you have any questlons?
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Ratings of Perceived Exertion Scale *

Very, very light

Very light
o
11 ~ Faitly light

13 Somewhat hard X

“

15 " Hard

6
17 Very hard
s '

19 Very, very hard
20 -

*Borg, G. Perceived exertion: a note on “history” and methods. Med, Sci
~ Sports 5:90-93, 1973, S .
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© Data Collection Sheet

Date:  /
SubjectlD, _ Course:

o

HeightGn): __ Weighttke)y

. Distance (yds);

“_“-h_——.

" RPE:

Depression Depths (om):

e TR——

 Temperature (C°): _
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REVIEW OF RELATED LITERATURE |
Intrgdugt;o - . '

winter months in ceﬁam parts of the country IS relatlvely limited, Common outdoor

‘winter activities include snowshoeing, snowboardlng, and downhill and cross

-ceuntry
o sknng Over the past several years the populanty of snowshoeing has increased at a rapid

rate and is contmumg to climb (5). Snowshoeing is currently being viewed as a

mntemme version of exercise wallkmg (2),

Iilitg_ry__f Sgowshoemg

Snowshoes have been utilized for as long as 6 ,000 years and they were one of the
. earllest forms of transportatlon.

possible snow
oes were used more for utlhty and survival, they
were ongmally designed to maximize weight carrymg capacity and tended to be

substantially larger than the snowshoes of today. Throughout history, snowshoes have

proven to be very helpful to individuals such as trappers, hunters, explorers, and




styles 'us'edthroughout much of this century were the result of eenturles of evolution the

past 10 years of snowshoe evolutlon has in fact appeared to

f]'gg glgg cal Dezelgpm ents

nltron is snmply the platform that keeps you from smking

be more of a revolutlorl. _

A snowshoe, by defi

into the SNOw (9) The basic ooncept of snowshoemg involves staying aloft by increasing

' the surfaee area of your feet thereby reduemg how much you smlc in the snow (2).

Snowshoes are basloally extensrons of the foot Moreover, as people thmk of

snowshoemg they often conjure up an image of an mdwndual trudging through the snow

“with tennls rackets strapped to thelr feet, However thanks to technologreal

, metal, or plastle the newer

B models are often alummum (9). In the tradltlonal shoe, the deekmg, or portron stood on,

“was made of leather lacmg or webbmg ln the newer shoes it is often a solid, puncture-

resnstant synthetic material This newer material is advantageous in that the surface

colleots less SNow and ice whrle requiring less mamtenance than the older version (9).

Therefore, like other exercise shoes, snowshoes have also improved substantially over the
~ years,
Studies on ngking in Snow
ot that snowshoemg IS gaining popularity, limited research has been
conducted regarding this partlcular form of activity, Therefore,

Despite the fa

this review of literature
examines the research related to snowshoeing as well as other similar activities,

In 1959, a study conducted by Heinonen, Karvonen, and Ruosteenoja (3)

determined the energy expenditure of walking in snow at various depths.

seven male subjects walked at their natural walking pace on level, snow-covered fields.

The depression made in the snow by the feet was then measured from the surface to the

In this study,




polnt corresponding to the ball of the f‘oot. The mean dep=

ession, calculated from 30 to

50 measurements, ranged from 0 to 43 cm. It was fourd that cal/kg of body welght per

honzontal meter walked, denotmg energy cost, ranged from 6 on firm ground withno

depressron t0 9.5 oal/kg/m in deep snow with a 39 em depression.

determined that as the depth of the foot depression

The researchers

mcreased length of stride and mean
E spoed decreased while energy expenditure 1ncrcased hnearly

‘Ina snnllar study, Pandolf, Haisman

no longer be malntarned In this study, ten male subjects eaoh walked at two Speeds (1.5 1.5

and 2 5 mph) on a level treadmlll and on a wide vanety of snow depths Followmg each

mdrcatmg that as energy expendlture increased as depth of depression increased. As

indicated by Heinonen et al,, it is evident that walking in snow even at siow walking

velocities, is an extremely strenuous form of locomotron
In 1976 Smolander, Louhevaara, and Hakola (8) assessed the physiological strain
of differing boot weights while walking in snow. To determine cardiorespiratory strain

of different boot weights, seven male and three female subjects walked on a treadmill and




a snow covered field while wearing three types of boots: winter j Joggmg boots, rubber '

boots, and rubber safety boots. 1 he depth of the footprmt lmpressron in the snow from

~the surface to tho point correspondmg to the ball of the foot averaged 26 1, 25, 6 and

- 26.1 em in the winter Joggmg boots, rubber boots, and rubber saf‘ety boots respeetlvely

Self determmed walking speed of the subjects ranged from ] 69 km/hr (1,0 mph) to
3. 85 km/hr (2.3 mph) While wolktng in snow,

oxygen consumptlon averaged
2 24 L/min in the wmter Joggmg boots,

2 34 L/min in the rubber boots, and 2,34 L/mm

very llght (. 5) to
| heavy (5) while averagmg 2, 3 2.2, and 2.8 in the winter Joggmg boots, rubber boots and

rubber safety boots The results tndrcate that walking in snow substantially increased

pulmonary ventllation OXygen consumption (VO,), carbon droxlde production,

. resptratory gas exchange ratio, and heart rate compared with walkmg tests on the

treadmﬂl Durmg the walkmg tests on the treadmill and snow,
' shghtly,

oxygen consumption was
but systematically hlgher with the heavier rubber boots and rubber safety b-oots

‘than wrth the hghter winter jogging boots. Thrs study also indicates walking in snow is

Each subject walked on level, snow

covered ground at normal speeds. Impressions of the feet in the snow were measured and

averaged for 20 steps and ranged from approximately 1.5 to 63 cm. It was found that the

work of walking at a natural speed in moderately deep snow (30 cm) required 600 kcal of




' encrgy per houn In agreement with the

Ramaswamy et al, found that oxygen consumptlon values, whtch were corrected to

represent the oxygen requ:rements of a standard 60 kg man increased linearly as depth of

snow mcreased However, Ramaswamy et al, also noted that when snow depth exceeded

37 om, the oxygen reqtnrement seemed to rise asymptotically despite the fact that the

mcreasmg depth of snow resulted in slower walklng speeds. Ramaswamy et al.

concluded that it can be well understood that walkmg on very deep snow with its high
energy requ1rements cannot be mamtamcd fora long penod of time

Snowshoem y Stud es

A very limited number of studies have sought to determme energy eXpendlture

' whlle snowshoemg In a 1956 study to determme caloric intake and energy expenditure

~arctic enwronment Buskirk et al (1) detennmed the energy cost of eight
SUbjECtS whlle snowshoemg

in a sub

Each subject walked at an average speed of 3. 7 km/hr
(2.2 mph) The resuits indicated an average calono expenditure of 6.21 kcal/min and an

oxygen requu'ement averaging 17.5 ml/kg/mm However in this particular study, n

the depth of SNOW nor snowshoe charactenstlcs was reported.

In 1996 Knapik, Hickey, Ortega, Nagel and Pontbrai

nd (4) assessed the energy
cost of walking in four types of snowshoes.

The four snowshoes tested were the Pride
Assault, Montana, British Assault, and the U.S. Army Standard , fanging in weight from 2

to 3 kilograms. Energy cost was examined while four Marines walked at 4 km/hr (2.4

mph) on an open field with each of the four snowshoes. The subjects had previously

trained one day with each snowshoe before the energy cost study. The grade of the field

was about 2.4% and each subject wa_lked once downhill and once uphill with each

snowshoe. Each walking segment was 336 meters long and took approximately five

minutes to complete. To gauge flotation, the depth of the snowshoe Impression was




_measured To dctermine overall depression, the lateral medial and posterior

measurements were summed and averaged The overall depth of depressmn on each
' 'course averaged 5 cm whllc subjeots snowshoed in 8 cm of new snow cn topofan
h _-undetcrmined Snow base, Wlnle subjects walked downhlll oXygen consumptlon ranged
f‘rom 16 8 to 20, 2 ml/kg/min and heart rates ranged from 123 to 136 bpm. On the uphill
portlon of the course, oXygen consumptlon ranged from 21 0 to 24.5 mlfkg/mm whlle

heart ratcs ranged from 143 to 155 bpm In averagmg the two courses together the

oxygen requn'ement of walking at 4.1 km/hr (2.4 mph) both uphlll and downh1ll averaged
20.3 ml/kg/mm while the average heart rate was 138 bpm, Accordmg to the researchers, '
the results of thls study suggest that favorable charaetenstles of snowshoes from an

| energy cost perspective 1nclude a hinge and binding system that allows the snowshoe to

be dragged across the snow, an upturned front that pushes snow and allows a more

honzontal displacement of the snowshoe, and hghtwelght snowshoe materials combined

with a greater surface area,
Summary

Although the populanty of snowshoemg IS mereasmg rapidly (5), the research
' conducted on the benefits of snowshoemg is very limited, In addition, the few studies
that have been performed have been improperly conducted. While most smdies failed to
include several important variables regarding energy expenditure (1,4), others used an
inadequate sample size (4). To compliment the rise in snowshoe popularity it is
necessary to develop accurate information regarding snowshoeing from an energy cost

perspective.
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