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- Deer hunting is a popular reoreatlo

cardiovascular events. Previous stud

~ responses during deer hunting activities,

, o “costs of maximal treadmill (TM) exercise to simulated hiking while deer lnmting and to . o ;

~ dragging a deer. Healthy male volunteers (n = 16) petformed a maximal TM exercise

~ test, a 0.5 mile hiking test, and a 0.25 mile dragging test over lightly rolling terrain, VO R

- was measured by a portable sp sirometer and HR by radiotelemetry, Subjects averaged
74.0 + 7.0% and 89.1 + 4. 5% of peak TM HR during the hike and drag, respectively. -

- They also achieved a peak of 83.2 + 6,0% and 94.9 + 4. 2% of peak TM HR, respectwely B
- Subjects averaged 62.2 + 15.8% and achieved a peak of 77.2 £ 19.0% of TM VO; while
o hiking. This corresponded to 86.8 + 17.3% and 108,1 +22.3% of ventilatory threshold -
O (VD), reSpectwely Subjects averaged 72.3 + 21.0% and achieved a peak of91.2+
~ 21.4% of peak TM VO, while dragging the deer. This corresponded to 1015 + 27.7% -
~ and 128.5 * 26. 8% of VT, respectively. The VO2/HR relationship showed sngmﬁeant
- (p<0.05) difference between the dragging test and the hiking and TM tests, The

' _'VOz/HR relationship between the hiking and TM tests was comparable, In part, the lugh o
rate of cardiovascular complications associated with deer hunting is attributable to the

o elevated metabohc costs of assoelated activities, speciﬁcally, draggmg a deer o
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INTRODUCTION

It is well cstablished that vigorous exercise, and especially exercise in the cold, ls _- e :

o | _ associated with an increased rislt of acuto cardiovascular events 2 Deer hunting is an

' B . outdoor acttvity that is frequently cssociated wnth hoth cold air and intense physical

A - _ "exertlon A recent study found that vanous deer huntmg actrvrtres elicrted heart rate

' - "(HR) reSponses well beyond 85% of the subjects maximum HR observed durrng cllnical

o exercise testing Another recent stud}’ SUEEGSU that °"°ﬂi°“ above 35 % Of maximal HR .

o . is associated with an mcreased incidence of cardrovascular complications Strenuous

- = :'. .'"exercise by sedentary mdividuals seems to be assoctated wrth a hrgher risk for exercrse

. o related myocardral lnfarction 3 Increased levels of sympathetic sttmulatron and

N 'lﬁcrrculating catecholarnines also increase the risk of acute cardiovascular events s T Severe- |

| exercise at intensrtres above the ventrlatory threshold is assocrated with mcreased o "

o crrculating catecholammes

Vanous factors associated wrth exercise m the cold mcrease the nsk of

- | | . '_cardrovascular complicaticns Thcse tnclude reduced myocardial eﬂicrency ofarm o

. -.;I-i_exercrse, upright posture, isometnc exertlon, use of the valsalva maneuver, and inhalation L | '

. : B of cold mr All of these factors may also be nssociated wrth deer hunting There are ___

- '.-_speciﬁc populations at an increased risk for acute exercise related events mcluding - ', o
| - i“tlivrduals wrth underlving coronarv artery drsease, a scdenlary lrfestyle, SIHORers, those '. :

c - over age 45 or those with an underlying cardtomyopathyg'" Populanons at an increased




L "'nsk are much more likeiy to have cholesterol or other fragments dislodge from the

S o artertal walls under the stress of elevated blood ﬂow. '

- N The purpose of the present study wes to document the heart rate (HR) and

. _metaboho responses associated w:th deer huntmg activittes in the absence of the

- '_emotlonal arousal acoompanymg huntmg These values were then compared to those ,

- _ obtained during maximal treadmtll (TM) exercise

- 'METHODS AND PROCEDURES

Subject selectron The subjects for thts study were 16 male volunteers ranging

B ".f'from 20 to 28 (mean + sd 22 6 x 2, 5) years of age, with a rnean herght of 179 8 cm + 5 1 |

o :-  : cm, and weight of 85 4 kg + 16 7 kg All subjects provided wrttten 1nformed consent

5 '_ , (see Appendlx A). ’l‘he study was approved by the Universrty of Wisconsin-La Crosse

- | 'flnstttuttonal Revww Board All subjects werc apparentiy healthy and wtthout major nsk.' .

R factors for cardrovascular dtsease They etther hﬂd PI'BVIOUS experience draggtng 3 deer

S or were allowed an opportunity to farmliartze themselves with the procedure before '

' testrng

Testmg protocol The subjects perforrned 3 separate tests These mcluded a

o jmaxrmal treadmrll (TM) test using an Astrand type protocol a 0 5 mile ‘"“"‘3 test (0 8

L km) and 2 0.25 mile (0 4 km) deer dras test. D‘“"“B the tests the s“bj“ts wotod

L redtotelemetry HR momtor (Polar Electro lnc ' Port Washlngton, NY) wnh a memory '

o SR _mode, and HR was recorded et lS-sccond mtervals Resplratory mctaboiism was . 7

a s momtored m oO-second mtervals through the usc of open crrcurt spirometry with the

i '_ AerospOrt KBI-C pOrtable gas anal)'zer and a rnask style breathing apparatus (Aerosport o




o | | Inc., Ann Arbor Ml) The validity of the KBl-C has been documented against standard : B

- laboratory methods

Treadmlll testing As a baseline, ali subjects performed a maxlmal I‘M test The '_ o o

SRR _ protocol was the same for all subjects The testing began with 3 walking stages at l% _ o o

- - grade The stages were S minutes each and the treadmill speed was set at 2 0, 3 0 and o

- 3, 5 miles per hour (0 89 i 34 and l 57 m*s )for the ﬁrst 3 stages respectwely At that

point the TM was brought down to 0% grade and the speed was increased to 6 mrles per

DR hour (2 68 m"‘s |) The remaming stages were performed at 6 mlles per hour (2 68 m*s l) o

- for all subjects and only the grade was changed Every 2 rmnutes the grade increased by o

. o 2 5% untrl the subjects could no longer contmue VOz peak was deﬁned as the highest l

I . , mmute oxygen uptake value achteved during TM exercise. The ventilatory threshold Was o

o _";:'computed usmg the V-lepe techniquer _

Field tests Pnor to the 2 field tests the subjects were contacted wrth a list of

o lnstructrons detailmg what they should wear and what to exllt?ct during th" t°3ts (see .

BRI Appendrx B) Upon amval at the testing srte the subjects were ﬁtted w1th the heart

n momtor and the Aerospcrt KBi-C portable gas analyzer Once they were eomfortable, . .

. : -'the subjects were gtven an encased shotgun to carry, and then waiked from the parkmg

- ;. - Iarea to the start of the course, as shown on the map (see Appendix C) Once at the start R

e o | ofthe course, the subjects were mstructed to hike at a bnsk yet contfortable, pace, as 1f

o ﬁ,ﬁ:'they were late arnvmg at their deer stand in the moming

' Hiking test' The hikmg test was 0 5 mile (0 8 km) in length Throughout the

R 'course, the subjects carried a shotgun in front of them wrth both hands (see Figure i)




"~ Figure L. Setup for Hiking Test

- o '. The gun was encased ina sleevo style case and ﬁtted wnth a oablo lock Pcrrmsslon was
- - obtamed from tho clty polloo departmf,nt for the subjects to carry a gun in a cnty park
' '_ The subjects began the ﬁrst 0 25 mile (0 4 km) of tho course by lukmg 33 yards (30 m) o :
- . B o up a gradual h:ll followed by a right turn and l62 yards (148 m) on level ground The A
o noxt 184 yards (168 m) were down a gradual lull followed by 61 yards (56 m) on level |
S . ground where the subjects reached the half-way pomt of thc test The second half of tho .

S o hlklng course was the same course used in the 0 25 mlle (0 4 km) draggmg test The

' o sccond half of the test oontmued wlth another 26 yard (24 m) hlke on level ground ' "




f‘ollowed by a leﬁ tum The sub_lects then descended 45 yards (41 m) down a steeper hiii o
| N At that pomt, they turned rtght and proceeded along a sloping trail Here the trail sloped j .- o
o down from right to leﬂ and the footing was oﬁen very unstabie. Whlie navigating the :
N '_sloping trall the subjects were imtially on an even grade for 30 yards (27m) followed by '_ -
. | a gradual downhill for 21 yards (19 m) and another sectlon wrth a level grade for 4/
o . | o yards (43 m) The slopmg trail then went up a gradual htll for the next 100 yards (92 m) - I'
N *before ievcllng off At the top of that hill thc subjects agatn tumed left and started a
- gradual descent for the next 101 yards (92 m) The subjects ﬂmshed the tcst by N
o . __ascendmg a steep htll for the ﬁnal 70 yards (64 m) of the course. Upon completron of the . o
R hrktng test the mf’ormatton was pnnted from the Aerosport KBl-C portable gas analyzer, . I
g -I | and the subjects were allowed to rest for 20 minutes before begmmng the draggmg test
| Dragglng test Once the subjects were prepared to start the draggmg test the
Lo :9 _'Aerosport KB l -C portabie gas analyzer and the heart rate momtor were both reset
- | “Dunng the draggrng test the subjects dragged a l25-pound ( 6 8 kg) deer carcass 0 25 - - ..'
| mtles (0 4 km) on the second half of the htking courser The catcasses were obtarned from
o the La Crosse County nghway Department wtth pennisswn from the Wtsconsm
- Department of Natnral Resources The werght was standardlzcd by etther removmg
- o '. muscle tissue from the carcass or by adding salt bags to the body cavity 'I'he deer
' . carcass had a S/B-mch (1 59 cm) rope tred around its neclr wrth a noose style knot The - '
o '- subjects all dragged the deer by placing the rope over their shouider and holding on to a

- 5 | loop tied in the distal end of the rope out in front of them {see Figure 2). During the test, _' fl B

 : the subjects were allowed to take breaks as frequently s they needed untrl they reached




" Figure 2. Setup for Dragging Test

' the end of‘ the course with the intent that they wouid mimic AS muoh b8 possible the

. S ordinary pattems of deer hunting

: S"I‘ATISTILAL ANALY%IS

o The mcan HR VO;, pulmonary vcntiiation, and kilocaiories pet mlnute were all
N nnaiyzed Both the maximai and mean vaiues from the hiking and drngging tests were

compared to the maximai 'I‘M resuits (V()z peak ventilatory threshold HR) The

nnalysis ofthese variabies was llmited to deucriptive statlstlcsi -The menn ME’I‘s, s weii - '

as the range of METS for both the hiking test nnd the dragging test were also oaicuiatcd

From the regression of HR and VO;, HR values were cnlculated corresponding to a VO;-

of 10. 20, and 30 mi*kg"‘*min | for the maximai TM nxercise, the hiking test, and the




draggmg test A t-test wrth a Bonferonnt correctton for 3 variables was used in the |

o -' analysis of the HR. and VO; relationshipr HR end VOz values for the hiking test and TM

exercise were also compared at the same speed

' RESULTS
Durmg the TM testing the subjeots achieved an average maximum HR of l97 1 +

o 3 9 beats per minute, a VO; of 44 7 + 9 9 ml*kg ""min a pulmonary ventllation of 95 9
: | + l3 6 liters per minute, and an energy expenditure of 18 3 + 3 2 kilocalorles per minute -
- B The voz data were also used to calculate the intensity of the tests relatlve to the o
- I ventllatory threshold During the hiking test the subjects reachcd an average peak VOz of -
O 3axes ml"‘kg ""mln which correspcnded (0 108.1% 4 22,3% of ventilatory threshold
- 'and ‘77 2% + 19 0% of TM pealt VO:. -The peak values ranged from 76 6 to 162 9% of -
. ' ventilatory threshold The sub]eets malntalned a level of 86 3% + l'? 3% of ventilatory
- threshold thrcughout the course of the test. _ During the dragglng test the subjects reached o . '
- an average peak V0: of 39 3 ml"‘ltg ""mln whlch corresponded to 123 5% + 26 8% ot‘ S
- vcntllatory threshold snd 91 2% i 21 4% of TM peak VO:t 'I‘he pesk values t‘or the -
-.- dragglng test ranged from 191 6 to 94 3% ofvcntllatory threshold The subjects averaged '
| R lOl 5% -t 27 7% ot‘ ventllatory threshold throughcut the duratlon of the dragglng test '
_ The mean pesk HRs durlng the hlking artd dragglng tcsts were 164 + ls 2 and
o 18‘7.4 ¥ lo 9 bettts per minute. respectively. Thls corresponded to 83 2% + 6 0% a.nd )
' 94 9% + 4.2% oi‘ TM pcnk HR for lhe hiklng and drsgglng tcsts. respeotlvcly The

- maxlmol HRs echleved ranged f’rom 70 8% to 94 7% and 88 0% to 102 % of‘rM peak -

o HR for thc hlklng and dragglng tosts respeotively




e . Throughout the course of the hiking test the subjectsaverage HR corresponded to =
-I o - -74 0% ¥ 7 0% of their pealt TM exercise During the dragging test the subjects’ heart '
. - r rates remamed at a lcvel of 89, l % + 4 5% of their maxtmal TM exercise These values  ' R
L _' : includc exertion and resting values during the tcsts The HR VO;, pulmonary B |
. 'ventllation, and ltilocalorles per minute data are lncluded in Tablel F:gures 3 and 4 -
| o show a representative l-IR and VOz response to the testing protocol 'l'he HR data during -
. the dragging test typically lnoleased dramatically at the start ot” the test and remained '
! elevated throughout resting periods The VO; data, on the other hand increased '

' dramatlcally at the start of the test. but qulcltly dropped off whcn the subjects stopped to G

L Tablel Peak Valuesas% ofMaxlmal ™ Exercise o

CHike  83.2%+60% 172%+19.0% 60 3% +105%  76.0%+ 18.8%
Dg  49%E42% O 2% % 204% 886%4-133% 902%+21 %

o voz data obtained t‘rom the hilrlng and treadmlll testlng were also converted to
MB‘I‘s and are included ln Tablc ll Durlng TM tcstlng the subjects achleved a mem _ - :

peak of 12 8 + 2 3 METs. Durlng the hlklng test the subjeots achleved a mean peak of
9 5 + 1. 4 METs, and the values rangcd from l2 8 to 1, 6 METa. During the dragglng test
the subjects achleved a mean peak of l 1,2 4 1.7 MBTs, and the values ranged from l4 0

to 8 5 MB'I‘s




Figure . Sample HR values
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R Table 1! MET Values ofnnnng and Draggmg

' . Max %Max , Average '%Mex - Max  Min -

§  Treadmill 128+28 0% - s
.~ Hike 95_+__1_4_. 7420%  76%12  5970% 128 76
_Drag ll2sl7 saw 8920 @806 14 85

The relationship of VOz and HR can be seen in Figure 5. The HR response to the | o s
. ' dragging test showed a signiﬁcant difference when eompared to the TM max exercise (p -
e =1 65*10 0 pat, 33*10 " p=1. 73*10 z) and to the hiking test (p = 4, 34*10 0 p=
o f | 8 51*10 7 'P = i 13*10 J) at VO; veiues ef 10 20 end 30 ml Oz"‘kg '*min respectively
: | when using a t-test with a Bonferonni eorrection for 3 variebies. The mean HR values '
B conesponding to a voz of iO 20 and 30 mi Oz*kg ""min“I for the dragging test were
R " 150 2 + lB B’ l62.4 + 15,0, and 174 6 12 6 respeetiveiy. The HR veiues for the hiking SR
' | | test were 105 3 + i4 5, 130 3 + 12 l and lSS 4 + iS 7 while the TM HR values were o '
. 94 9+ 13 7, 1266+ 13 2, ancl 1586+ i72forthe same VOzievels Therewas no | - _ - .
signiﬂcant dlfference between the hiking test and the maximal TM exereise (p = 137. p . B
= 23 p a l 74) at VO; velues ef 10. 20 and 30 mi 0 *kg I‘ntin"I respectiveiy when .
using a t test with 1l Bonferonni correctien for 3 variebies. During the hiking test the -
subjeets nvereged 3 g + 0 2 mph (1 '7 m"'s 1) whieh eorresponded to a HR of 146 0 + 16 4
and a VO; ot‘ 26, 7 + 4 l These values were signiﬂeantiy higher than ’I‘M exereise vniues "

of l 13 3 + 11 8 (pu'? 78" 10") and 16 2+ 2 0 (pmS 36* i0 ’). respectiveiy.




o " Figure 5. HR 1 VO, Relailondhie o

| I | DISCUSS!ON - . . .
o During the testlng protocol the subjects conaistently demonstmted elevated
. N B . _metabolic and hemodynamic responses 'I‘he resulta show that deer hunting activities are
D -'_quite lntense and may elicit metabolic and hemodynamio rasponses greatcr than peak TM
. -"exercise. Du.rlng the dragging tcst the subjects displaycd a peait HR of 94.9% + 4, 2% .
anda range of 88. 0 to 102 7% when compared to maxirnal 'I‘M exeroise. The dragglng . |
' f"teat also demonstrated an oxygen cost of91 2% ;t 2\ 4% of maximai TM exeroise with a

e : range of 57 7 to 132 8%. Whiie dtagging the deer the aubjects were consiatently abave
o o | ventilatory threshold wlth a mea.n peak ot‘ 128 5% + 36 B% a.nd an average of 101 5 6 -t-

o _[2‘7 7% of ventilatory threshoid During the hiiting test a mean peak of 83 2% i 6 0°/o ot‘ '




| TM exerc-tse HR was reached with a range of 70 3 to 94 7% The oxygen cost of the

- htking test was 77 2% * 19 0% of maximal TM exercise wnth a range of Si 0 to 1 18 8% N

| L N _ While hlktng the subjects were also above ventilatory threshc:ld with a mean pealt value : o

o '_: o of 108 l% + 22 i% and an average of 36 8% +17. 3% of vetttilatory threshold

The relattmtship of HR to VOz dcmonstratcd a dispmportlonately high HR

o - response to the dragging test when compared to the hiking test and maxlmal TM exercist- R

A At ﬂ level of 10 ml Oz*kg "mln durtng the dragsing test the mean HR was 150 2% w L

B 'whlch was slgnificantly higher than the hilting tcst at 105 34 14 5 (p = | 45"10") antl the- '

maxltnal TM exerclsc atsl49+ 137(p=-l6$"'10'°) 'l‘he mean HRsofl624+151

o and 174 6 + 12 6 during tha dragging test corresponding to 20 and 30 ml 0 "'kg I":nln

respectivcly were slgnilicantly htgher than the hlking test HRs of 130 3 + 12 l antl 155 4

l57(pm234"'10 ,pmdﬂB‘lO“)andTM exerclseHRsofl266+132and1586+

l7 2 (p = 6 10* lO :, p= 5 77* l0 s) at the same VO: levels. Thcre was no slgnlflaant

' 'diﬂ‘erence bctween the TM exetclse and the hiking tcst at any valuest When the hlklng ]

o - and TM exerclse were matched for Speed. however, the hiking test elicited slgnlflcantly

| hlgher HR (p - 7, 78"' lO"’) and VOz(p . 5, 36‘10’) responses |

' The aurrent study agrees with prevlous research and found that aatlvitlas
assoclated wnh deer hunting can placa an Increased stress on the cardloresplratary system_ B
and ellclt elevated hemodynatnlc rt,sponses ) Fhaae actlvlties may alsa pla.ca cttnaln
lndlvlduala at an lnareased tisk t‘or acute cardiovascular events 'l'hese lndlvlduala

B lnclude thoae who are sedentary. over age 45. wlth ltnown ar undlagnosed coronary

s artery dlsease, smolters, or those wltlt an underlylng cardlomyopathy i The Pl‘mm




e associated with inc_feased.l’hysi'i’l?sic demands and fﬂtmf acute cardlovascular events. S

BETNE o During studtes of snow shoveling, 5 factors were found to cause increased cardiac strain o "

- _'.These included reduced myocardial efﬁciency of arm exercise. upright posture, isometrlc )

- exertion. use of valsalva maneuver, and inhaiatlon ofcold air All of these factors may

o o be encountered whiie deer hunting, especlaliy while dragging 3 carcass. This increased

. strain might lead to plaque rupture and dislodging of blood clots that may result in acute ] o

o cardiovascular events These factors lead to the concluslon that common recreational

o and domcstic outdoor activities can provide an unexpected magmtude of exenion. - - N

The available data clearly demonstrate that strenuous exercise, especi aily in B

- '_sedcntary populatlons. increases the risk ot‘ acute cardiovascular events.’ Durlng the R

' - B current testing the subjects consistently warked at elevated levels of HR and VOz. lt has k )

L :also been noted that exercise above 85% of mnxlmum HR can initiate acute

o cardiovaseular events.‘. During the dragging test all subjects achievcd a HR greater than .

. o |  .8$% oftheir maximal "l‘M ettercise. The peait HRs during the dragging test ranged t‘rcm -

' o 88 0 to l02 7% of the subjects maxirnal TM exercise. Most ofthe subjects exereised

B _above 90% of their maximal TM exercise HR, and above 35% of thelr maxlrnal ’i M

o exerclse VO;. the upper levels of recommended exerclse lntenslty for aerobic tralnlng by )

the Amerlcan College of Spons Medicine, durlng the test." Thls dentcnstrates that
dragging J deer ls strenuour and lncreases the rlslt ot‘acute eardlovascular events.

Although the values were lower t‘or the hlking test, the aetlvity was qulte intense.

'I‘he peak lle achieved durlng the hlklng test ranged ii'orn ‘70 3 to 94 7% ofmaxlmal TM




o '-'_-exerc 1s¢ HRs Actwtty at thts lntens:ty may lead to an moreased nsk of aoute R

.'-cardtovascular events in some people The HR and VOz comparisons for the htking tt,st '

- | o .'also ‘ihOWEd that the actwlty elicited htgher HR and VO: responses than TM exerotse at

N B B the same speed The meorporatton of arm exerelse whlle TM walkmg has been shown to -
_ elicit elevated hemodynamio responses 16 During the hlking test the HR and vo, values o

B were llkely lnoreased from isometno arm exettlon whlle carrylng the shotgun or t‘rom .

o ' weanng heavier clothing

Tho level of ventllatory threshold nehleved during both tosts was also htgh Tho o

e averago pealt values were 108 l% ‘22 3% and 128 5% + 26 B% of ventlletory threshold L |

. durlng the hlklng and dragglng tests. respeotlvely Exerelse at of above lOS% of

N ventilatory threshold has been shown to cause a dramatlc lnoreaso ln eateoholamines

B 'l'ho rlse ln oatecholamlnee oattses an lnoreased rlslt of ventrloulnr arrythmlas. Researoh -

L ' hus shown that exertlon at or obove 6 METs lnereases the rlsk ot‘aoute oardlovascular

- evonts ‘ ln the ourrent study all lndlvlduals exerolsed at an lntenslty > 6 METs durlng the o

o hlklng nnd dragglng tests. Durlttg tho dragglng K6t o lwel es hlgh as l4 METs was

aohleved, and the averago peelt METs aohleved durlng the dragglng test were l 1.2 + . ‘7 '

a METs In the Jolnt posltlon atatement by the Amerlcan College of Sports Medlolne and - =

) the Amerlcan Heart Assoolatlon oxetelse at 12 Ml”l‘s ls llsted as mnxlmal for young men .-

age 20 to 39 and 10 MBTs ls Ilsted as maxlmal for men age 40 to 64 "

Study llmltatlons' As lntense 08 the aotlvltles were, the nesearoh also represents

. ' some teohnlcol llmltatlons. The subjeots for thla study were all young. apparently

healthy, tnen. who were at low rlslt t‘or exerolse related cnrdlovasovlar events. and thls




- | may have overestimated the actuul cost in older pOpuiations The populatton ot increased . o
-; risk generally tncludcs older men and women wtth multiple risk factors or known o
coronary artery drsease Another possible limltation to the study was the absence ofthe B
hcightened emotional response assoctated with hunting sttuations This may have - I I
- underesttmated the actuai cost of the activities Previous research documented HRs Y M B
B high as | 14 0% of TM max exercise when the subjects saw a deer while hunting ) The - o . |
- - _ current study only recorded the costs assoclated iwith dragging a decr and hiking, nnd did B
' not factor in the emotional components ot‘ deer hunttng The potentiai excitement nnd o
o o subsequent inorease in catechoiarnines may, however, be offset by the intensity of the -
_ - cuvlty Exercise decrenses parasymputhetlc stimulation and incrcases sympethetic .
- stimulation, and the Ievel ofcirculsting catecholamines lncreases rclative to an
individual [ peak TM exercise 1 Due to the reletive intensity of the dragging test.
_ 105% ot‘ ventilatory threshold 1t is likely thst the subjects experienced a dramatte |
. increase in eirculating outecholamlnes due to exercise alone. o N
o _ ' A further limitation to the study was the intensity the subjects employed while
. perfonning the dragging testi The subjects may have rushed to finish the test, which
' would overestlmate tho cost while deer hunttng, or they may have worked at a lower
intensity because of thc nbseuce of emotional stimuletion, which would underestimate the
I - cost while huntlng 'l‘he intensity required to dreg a deer while hunting would also vary a
' great deal by the weight of the careass. the locai ten-uln. and thu weather conditions. ln

- northern states. such tts Wisconsin. ? large deer can eusily welgh tnore than 200 pounds

i (91 kg), while a smali deer can welgh less than 100 pounds (45 itg) 'I‘he trail used for the N -




- study was also an tdeal locatton to drag a deer ' In many huntmg sltuattons a deer must be o _ R
. dragged through wooded areas, heavy vegetation, or on hllls much steeper than those on L
S the course ’I‘hese factors ean make the taslt much more challenglng Factormg in muddy- e
RN : or snovv eovered gtound or temperature extremes, would also hltely have an tmpaot on o
. ek rhe lntenslty employed while dragglng a deer carcass. The caleulated values may also - |
. B have been affected by the tendeney of indlvlduals to downregulate the intenslty ofan
o actrvlty by taklng prolonged breaks " Thls faotor may have overestlmated the aetual | .
L cosL . . - B . o :
R . Furthermore. only two actlvltles assoclated with deer huntlng were measured, and
o - : they were performed in relatlve separation from eaeh other These two activlties were
. - assumed to be the most lntense, but the results may have been lnﬂuenced by the i
e separatlon of the actlvltles or by other actlvltles assoelated wlth deer huntlng Other
faetors such as cllmblng Into elevated deer stands, perfomtlng deer drlves. smoklng.

eonsumlng alcohollc beverages, or the lnfluenee of the tlme ofday of the actlvltles

o shouldbelnvestlgated Flnally, the recordlng lnterval tttlllzed wlth the Aerosport KBl C R

portable gas analyzer was 60 seconds. e a shorter average lnterval was ttsed. the pealt -
' values may have been hlgher. and would have llkely shown more varlablllty '
Conoluslons' When all of these factors are oonsldered deer huntlng should be
vlewed as an lntense physleal actlvlty lndlvlduals who plan to deer hunt should N
serlously eonslder thelr fltness levels before vonturlng lnto the woodst Hunters need to B |
be aware of the potentlal ltarards assoelated with deer huntlng. and they ahould be -

cautlous when partlclpatlng. erhaps the rnost lmportant thlng deer hunters ean do ls to -




particrpatc m regular physical acttvny By mcrcasmg thetr overaii ﬁtness they may

" _- reduce the likelihood of experiencing an acute cardtovascular event while hunting -

o 'lntense exercise trarnmg has been shown to reduce sngmﬁcantiy the icvels of

N 'catecholamines associatcd Wlth exercisc This |cads toa decreased myocardral oxygen

. demandanda reduccd iikelrhood ot‘encountcrins venmcular am'thmias o ‘"d“"d“ais ‘

- vvho are not fit and stiii deer hunt shouid deﬁnitely bc patient and cauttous while

| participating in these activities Thcy shcuid talte their timc whila walking, nnd they

o ', . shouid consider other mcthods of retneving their deer. This could inciude dragging with o

. - a partner. employing the heip of a younger or more ﬂt individuai or using mechanicai

R aides such a8 ali terrain-vehicles when appropriate. The hkeiihood of axperiencing acute

S cardiovascuiar events while deer hunting can be greatiy reduced by using common sensc

AR j iiunters need to take their time, ask t‘or assistance when necessary, and perhaps ntost

s impcrtantly, iisten to thcir bodies when they experience anv symptoms indicativc 0“‘“’” -

- cardiovascular events When they experience thcse SymPiomﬁa they noed o SiOP tho

N activity in vvhich thcy are invoived and seek mcdical assistance when nccessary
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| o INFORMED CONSENT




The Mctabollc Costs of Activitics Associated with Deer Hunting .

Informed Consent

| - give my informed consent to participate in this study

- f'of the metabolic costs of activities associated with deer hunting The study will involve a
~ maximal treadmill test. This test will involve running on a treadmill at increasing N

~ workloads until I can no longer continue. The load will start at 6. 0 mph and 0% grade,

~ The grade will increase 2.5% every two minutes until I can no longer continue and the -

A ~ test is sto ped The study will also involve hiking on a set course through the ‘woods and .

- performing a deer drag. | have been informed of and agree to the presentation and
- publication or other dissemination of the results with the understanding that all

information is anonymous and that no identification can be made. I have also Men

~ informed that a record will be kept of my participatton in the study, but the reeults will be R

identiﬁed by number only . . o
l have been informed the following will be associated with the study

- e | Physical activ:ty resultmg m an increased work-load on the cardtovascular
- system

e Potential muscle discomfort and fatigue, whlch may persist following the .
~ conclusion of thestudy

e Potential of musculoskeletal and soﬁ tlssue acute injurtes _
e Potential contact with pathogens from deer such as deer ticks :
e A potential gain of lmowledge of 1 my cardtovascular response to increased
_physical demand _
o The information obtained from this study may educate hunters about the ,
~ increased demand on the cardiovascular system while deer hunting
e Alldata collected will be kept confidential SRR
o The use of a Polar Heart Monitor and the Aerosport KBI-C Portable Gas S
o _.Analyzerwrllbemquiredduringalltests o
o The researcher will answer any questions regarding tho procedures of the
study before the expenmental sessron begins o

' I have bcen intormed that participation 1S stnctly voluntar'y and [ am fnee to

~ withdraw from the study, without penalty, at any time, and I state that to the best ST |

' - ofmy knowledge [ am healthy and no conditions exist that should preclude my
, -partlclpatloninthestudv o o _ , ,

o Questions or concerns regarding any aspect of the study may be refen-ed to
S Andrew Peterson at (608)784-‘7659 and/or j»ff Steffen at (608)785-6536. Any - -
' ~ quostions regarding protecnon of human subjects please call Garth Tymeson at

R ':(603)785-8155

-—_-lllr .ﬁ-l-ntu-!

SR ' Signature of resears hﬂ' Dste




APPENDIXB

© SUBJECT INSTRUCTIONS




Fleld Tests — Hiking and Dragging .
In preparation t‘or your ﬁeld tests there are a t'ew protocols you are requested to
follow and think about before you arrlve at the test site o
. 1. Dress ina manner, based on the weather on the day of testing, that would allow you
B to sit comfortably in one place ior four hours without having to get up and move, .
"[hink about being dressed for sitting ona deer stand The tests will be performed on " , ' _ |
o | t0p ofa bluff Take into consideration the i’aot that it ts generally oolder and windier -
. up there ' ' .
- .7 lf you have a blaze orange sweatshirt please wear it as your top layer. If you don t
N have a blaze orange sweatshirt, one will be provided for you on the day of testing. .
. i Bnng somethmg to wear on your head Either a stoeking cap or an ear band should o
o be worn if it is cold _ ' '
| . Remember that when you arrive for testing you will be ﬁtted Wi th a Polar heart
| monitor that will be wrapped dtreotly around your chest For this reoson, you may e
" '_ ' 'want to bring warm top layers along and put tltern on atter the rnonttor is fastened I . I
s, 'You wtll be required to wear latex gloves during the dragging portion of the test. but _ '-.
_ 'you will also be oble to wear gloves over them The gloves wtll be provided for you . i
s -At no time will you be requtred to handle the earcass dtreotly A rope wrll be tied to o
B -“s neck to facilitate the dragging ' - _
e . lf you have hunting or hilong boots you should wear thern. If not, shoes will work

A Although the aetua.l testing should not talte more than an hour, plan on a time period

B g ot‘ about two hours from start to stop
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© MaptoResearch Site
Directions
"Enter La Crosse on Hwy 16 Wr-st; o '

| Tum left on Main Street, .
| Follow road up the bluft and to CountY Road FA

| Tum Left on FA. !
Tum into parklng on the right Side G’f the roadjust bet'ore ‘h° w“th“ '-

station. -

| Main Street

[Tl Stats Fere |
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EXPANDBD METHODS AN D PROCEDURES

lntroductlon

The purpose of this study was to slmulate acttvitles associated with deer huntlng L o

o | and momtor the results. Two speciﬁc huntlng related actlvtties were selected These

mcluded hrking while carrying a gun and dragging a deer carcass While hiking out to a

R deer stand cspectslly in a cold climate, hunters would ideally be dressed in light

o , comfortable clothing layers to prevent thern from overheatmg Oncc they arrive at then' .

- .' __-'stands they ordinarily put on warmer clothes to be comfortable while they are stationa;y | -}

. on a deer stand Unfortunately, many hunters do not follow this practice, Instead, they

o ' , dress warmly enough for sitttng on therr stand before they even start walking Thts often o

' "'results in the hunters becoming overheated and perspiring qmte hesvrly before they arrive -

o 'at their stands

The same logtc dtctates that hunters would wear less clothing whrle dragging a

a deer Unfortunately, because of thetr excltement, or just plain thoughtlessness, hunters B B

o ﬁ-equently do not remove the excess layers of clotlung before they initiate a drag For

L thrs reason, the study dtctated that the parttcipants wear clothmg that would sllow thern to - -

- be comfortable for sitting in the woods for several hours wrthout heving to walk around .

to warm up The testing protocol was set up to be as reallstie as possible by requlring the o

o subjects to cs.rry a gun while hikmg and to drag an actual deer carcass for the dragging N .

o B .test Addttionally, during both tests, the subjects wore a blaze orange shirt for their top

layer of clothtng, s is requlred by law for deer hunting in rneny states o -




o { | f Subject Selectlon
. | _ The subjects for this study consisted of 16 male voluntcers i‘rom the La Crosse, -
a | Wisconsin, area, They ranged from 20 to 28 years of age (tnean 22 6 + 2. 5), averaged '
. 179 8 cm (+ 5 1 cm) in hctght, and wetghed 85 4 kg & l6 7 kg) The p rotocol for the test S
! ' N required that the subjects be between 18 and 35 years of age This mn3° was Selected to '
o - keep the group as homogenous as posstble while also testing a population at a lower risk N
B for acute cardiovascular events A further beneﬁt oftesting this group was the '

R elimination of the necessity of a physician S presence during any of the tests

o . For several reasons the subjects were recruited on the basis of prewous hunting ol
; expencnce. especially prior experience dragging a deer, First of all individuals who hﬂd -,
prevrously hunted would hkely have a better tdea what type of clothtng would be '
. appropnate for the weather condttions on the day of their tests Another beneﬁt to usmg

experienced hunters was therr famillanty to the techniques required for dragging a deer as o

. et‘ﬁciently as possible Finally, the nse of hunters was preferred to lessen the likelihood

o B o um a sub]ect would be offended by the testing or become umcomfortable with the testing { s

protocol Subjects who had not previously hunted were also used once it was established B
that they would not have any objertions to dragging a deer carcass These subjects were
. allowed an opportunlty to practice thetr technique for dragging S0 they would be
o ' _ . comfortable once the test started '
- 3 Methods and Procedures ' _ o o o
- Many steps were lnvolved before testing could begin The first step was to Iocate

o R o a place to pert‘orm the tests Once the location was t‘ound permission needed to be




YRS N

i _ obtained for the use of the Iand The selected site vras part ct‘ Hixon Forest, a clty park in'- .
o o La Crosse, Wisconsin Dlscussions wlth the parlt perscnnel deﬁned thc portlons of the B
; . park that could be utilized along with thelr speciﬁc rcstrlctlons for land use. The region N ..:ﬁ |
: o that was agreed upon was called Ptatrie Trail Loop The location ot‘ the site is included -
' R as the Map to the Resennch Stte (Appendix D) Thls trail was the most remote ot‘ all the | -
- park tralls, and the park management allowed a vehicle to be driven in for testing I
. ' ',purposes. Additionally, they agreed to the use oi‘ a deer carcass t‘or the drag and the use ' -
__ of an encased gun t'or the hiking portion The use of the encased gun was also cleared
o through the ctty poltce department The only restriction the park management stipulated
. . o _'_was that all testmg and drwing occur on established trails, : ' -
. ' ln additlon to obtaining perrnission for the testing lccatlon, a power source needed
o to be located A National Weather Service statlon adjncent to the parlr was contacted '
| about the testing, and their cooperation was also enlisted 'I'hey obliged by allowing
' . N . | access to power outlets ln the parkmg lot adj acent to the parlt '
. ' The next step was to obtam deer carcasses for testing The ﬁﬁt 81‘0“P contacted ;-
. .. o _was the La Crosse, Wisconsin. branch of the Wisconsin Department of Natural o
o B | Resources They placed only l stipulatlon on the use of the ccrcnsses They stated that
I . - the carcasses must have a nonsalvage tag attached to them the entire time they were ln the , |
5_ possession of the researcher They then directed the search to cn individual who piclred ”
o | up the county road-lrill deer The follow up call was made to Paul Peterson, the o
. L i“ﬁti\’id“ﬂl who was responsible for collecting the road-kill deer Comcidentally, he wus 1
LA o an employee of the University of Wisconsin-La Crosse, which greatiy facilitated the |

P‘f"“?" o




. An imtial meeting was set up with Paul Peterson to discuss the testing protocol

o "and to secure his cooperation ln the proccss, He agreed to provlde dear for the study and o

L ‘0 l"'ﬂt‘i'B “0“‘33”380 tags on them He also agreed to take the carcasses back and dispose B

' o _'ol‘ them when they were no Ionger of use

- Once the carcasses were obtarned the lnternal organs were removed Thts
required a suitable location t’or dlsposal of the entralls A local landowner was contacted

o and penntssion was obtained to use the land An agreement was made that the organs o

o "could bc leﬂ in one of his fields The carcasses were then taken out to the land to be t'ield . .

. - | dressed The organs were removed by malong an inctston starting at the stemum and

' 'proceeding posteriorly to the anus Once the tncrston wes mader the internal organs were

B 'removed up to the diaphragm The diaphragm was then cut away, and the heart and lungs .

ST were also pulled out of the carcass The body was then rolled onto 1ts stomach and the

o front legs were ptcked up 10 allow any excess blood to drain out

- Once the carcasses were ﬁeld dressed they were ready to be weighed and

' '. ad]usted to the standardized value After again contacting the Wisconsm Department of

L Na tural Rmmes and inqumng what the average weight of a deer cm'cass is in

- Wlsconsin, a werght of 125 pounds (56 8 kg) was selected to be representatrve Not all

. __ "'the deer obtained for the study initlally met thts weight requirement and a place to o

: | ' establtsh thelr weight was located Coulee County Recycling was contacted, and they

o agreed to allow the use of their scale at no cost 'Ihe deer carcasses were welghed on

L their scale. tuld their welght was adjusted accordinslr

Durlng the conrse ot' the study 4 dlﬂ'erent deer carcasses were utillzed in the

o . - ’stud)' The ﬂrst earcess weighed 165 pounds (75 kg) field dressed This ve.riance in _- -




B _Welght was corrected by removing 40 pounds (13 kg) °f muscle tissue from the oarcass

o - Two subjects dragged this carcass T’he second carcass wetghed ] 15 pound (52 kg) fieid - |

o dressed The variance in weight was corrected by adding a 10 pound 4.5 kg) sait bag to S

N _the body cavity of the carcass. Again. only 2 subjects dragged thls oarcass The thifd

- carcass weighed l30 pounds (59 kg) ﬁeld dressed and 5 pounds (2 3 kg) of muscle trssue |

- _were removed from the carcass Five subjects dragged thts carcass The ﬁnal carcas® '

o | weighed 100 pounds (45 kg) ﬁeid dressed and 25 pounds (i 1 kg) of salt were added to

.tho body oavity A rope was tied around the careass to hoid the sait bags in place whtle it o

R '.""was berng dragged Seven subjer ts dragged this oarcass.

The subjects participated in 3 separate tests On one day they performed the ,

N hiking and deer drag test and on a different day, they pertormed a ma'-nmal ™ test The' o

SR order of the days was determined by tlmes the subjects were avariable to test. The only

_ - requrrements were. that the fteld and iaboratory tests were not perforrned on the same dey R

o and that the subjects signed the mfonned consent betore partrcrpating in any of the tests

) -The oniy other factor that rnﬂuenced the testmg was molement weat.her Testmg was

o postponed on 2 occastons during rain storms The temperature was very simrlar on ail

' 'days of testtng The temperature ranged between 30 degrees and 40 degrees Fahrenheit B

. : o (i l to 4 4°C) for the testing of all subjeets except for l mdivrdunl The temperature was S

| 50 degrees (lO"’C) on the day this subject was tested

All of the subjects performed a maximal TM test as a standard agamst which to |

o evaluate the results of the other 2 tests Prior to testing, the subjects were toid to wear

o comfortabie ciothing and shoes for running On the day of testing, the researcher arnved o :

o m the iab before the subjects and obtained the barornetric pressure for the day and




o i-_ plugged ln the Aerosport KBl-C portable gas analyzcr to warm lt up The Aerosport

el KBI C portable gas analyzer was used to momtor the subjects breathing through opcn -

S "'orrcurt splrometry The unit was grven at least 30 mtnutes to warrn up bet‘ore testlng

- began The unrt was also calibrated before the amval of the sub_tects. In order to

R '?'oallbrate the Aerosport KBI-F‘ portable gas analyzer, lt was connected to the same power .

N _ _source it would uttliae dunng testing. Tlns connectlon was malntalned untll the

- l coneluslon of‘ the tcst. and lf it was broken. the cahbration process started over. _The f‘lrst

. -'--step ln the callbratlon process was to lct the umt run through lts warm up and auto zero

-' stages Aﬁer thls ocourrcd the manual steps were ready to begln. Flrst the pneumotach

- I’was callbrated by selectlng ﬂow head on the maln menu and the mcdlum ﬂow settlng for .

B the pneumotach The hoses were then hooked up to the pneumotach the Aerosport KBl~

o C portablc gas analyzor. and to a J llter syrlnge. At’ter followlng the prompts, a volume

' o o ! ole lltcrs ot‘ alr was entered and the 3 llter syrlnge was pumpcd 7 tlmes. Durlng the

R pumplng of the syrlnge. the alr was pumped at a rnte between 4 and 7as lllustrated on the :

B screen ofthe Aerosport KBl C portable gas analyzer. Once a satlsfactory valuc was '

' obtalned the Aerosport KBl C portable rtas analyzcr had to bc callbrated for pereent

- oxygen and carbon dloxlde. A Mylar balloon was attaehed to a valve so it could be

, - attacht.d to thc Aerosport KBI-C portable gas analyzer and to standardlzed alr tanks The

- balloon was ﬂlled and flushed 3 tlmcs wlth olr f‘rom a tank beforc lt was fllled wlth the

o 'earnple to be analyzed 'I‘wo separate tanks were used ln thls process. When avallable, '

largc tanlt was used that contalned l6 02 % oxygen and 3 97 % carbon dloxlde. thn e

o : thls tank was not aocesslblc. a smaller tank was used that contalned 16 0 % oxygen end

4 0 % oarbon dloxlde. The approprlate seleetlons wcrc nrade on the Aerosport KBluC




IR portable gas analyzer to go through the gas calibration, and the balloon was attached at

G ; 'the appropriate tirne The next step was to enter the subject data and the current
_ barometric pressure. Once the subjects arrived they were weighed ona physlcian scale, "
B and their weight was converted to kilograms Thetr height was also measured ln .
| centirneters Thls data, along wtth the age of the subjects and the barometrlc pressure, o
! was entered before each test Prior to testlng, the subjects were given the informed
. N consent form (see Appendix A) \f they had n0t already slgned lt. They were allowed o
. ' _ ask any questlons pertainlng to the form or to the tests. Once they slgned the fonn, they .
: , | were ﬁtted wlth the testing equlpment. and the test wns ready to begln. For il of the
. tests. thc subjects were flttcd wlth a radlotelemetry Polar I-lR monitor and the Aerosport -
' KBl.C portable gas analyzer. The transmitter from the Polar heart monitor was put .
around the subjects chest, coverlng the zyphoid process The watch was put on the -
. ralllng oi‘ the to allow easy tnonltorlng by the resenrcher and to reduce the likellhood of ' N
. the subjects accldentally pushlng any ofthe buttons. The watch was set to rccord ln lS-
' second lntervals and was started wlaen the test bogan. As a rosult, the HRs wcre rccorded o
as lS-sccond average valucs. The Aerosport KB 1-C portable gas analyzer was fittcd on -
the subJecta with a humess provldcd by Aorosport Inc. It was oriented with the unlt in B
B t‘ront oi‘ thelr cliest. and the hattery pat'lt on tltelr baok. Smnll l2-volt batterlea. encased
| ln tt ntotol olip on carrler, were usetl durlng the maxlmal TM testlng. and each time the '
o battcry was changcd the collbrntlon prooess started oyer The sub_lects breathed through o
'_ : 8 mask style appcratus. und the pneumotech was set on the medlurn flow settlng 'I‘he -
. ttnlt was set to record ln 60-second lntcrvels. As a result, the reported volues were i-

ntlnute avcrages At thls polnt the test was rendy to begin. All subjects followed the




same warm up and testlng protocol Both the Polar watch and Aerosport KBl C POrtable - R
gas enaly:rer were started at the begmnlng of the warm up and ran untll the mittute S

l‘ollowtng the completion of the test

o '1 he warm up consisted of 3 stages lasting 5 mlnutes each. In the ﬁrst stage the '
| _ . subjects walked 2 mlles per hcur (0 89 m*s ') nt a l% gracle.. The second stage followed B
' ) wlth the subjects walkntg 3 mtles per hcur (l 34 m"'s l) ct : l% grade For the flnal o
werm up stagc the subjects walked 3 5 milec per hour (l 57 m"‘s l) ttt o l% grade At thls ' o o
polnt the speed wes increased to 6 mlles pcr hour (2 68 m*s '), tutd the grade became the o
only t‘actor modlﬂed to bring the subjects to thelr maxlmal TM values Tho measurcd
N values lncluded HR pulmonary ventllctlon, VO2 and kllccelcries per mlnutc The tlrst
- ,.,stage at 6 rmles per hour was at 0% grade The grcde was then lncrecsed 2 S% every 2
o mlnutes unttl the subjects reached thelr maxlmel values "l‘he HR monltcr end Aerosport o
_ .KBl C portable ges analyzer were lel’t cn tc record the flrst tnlnute cf cool down Atter ? E
o fcw mlnutes of cool dcwn. the subjccts stcpped ol‘f the treadmlll At thls polnt, the o
| subjects were disconnected t‘rom the testlng opparotus, and thcy were monltorcd for eny
- cdverse symptoms whlle the lnfonnatlon was prlnted out ftom the Aetosport KBI-C

- pcrtable gas analyzert 'I'he heart tate lnt‘ormatlcn was also lmmedlately downloaded
o _ llom the Polar watches and prlnted out. Once the subjects hed recovcred, thcy were ftee .
mso‘ o . . R __
' On the othcr day of testlng, the subiccts pertonned both the hlklng test and the
o dmgglng test Bcth of these tests Were cenducted in Hlxcn Forest (sce Appendltc C ttnd

- D). and the courses overleppcd The second halt ot‘ thc Ya mlle hlke test was the same

. ccursc thct was used fot the y mlle dregt ln ell cases, the hlldng test wcs performcd flrst. |




B B Before the subjects arrived for testing, the researoher t‘ollowed the same calibratton steps

o -llsted in the maxlmal TM test seotion Thore were, ltowever, 2 dlfferences ln tho

o equipment used Tho ﬂrst dlfference was in tlte power 50‘“"3" For the hlke and drag

, B tests, a larger lZ-volt gel pack battery was utlllzed Thls 5 pound (2 3 kg) battery held s

a _charge longer, but was hcavler As a result, the subjects wore : back-pack and the -

' battery was placed in the pack. The second dlt‘ference ln equlpment was ln the gas tsnk - -

o lhillzed For both the hiklng and drassins tests, the smaller tanlt wlth 16.0% oxygcn ﬂl“d o

'_4 0% carbon dloxlde was used for callbratlon Bofore arrlvlng at the testlng slte, the

. subjects were contacted and glven instmotlons on what to wear and what to expect d“ﬂ"ﬁ -

. _ the testlng (Appendlx B)

Upon arrival at the test slte. the subjeets were glven the lnfomted eonsent t‘orm to

. road and slgn. if they had not prevlously slgned lt, and they were ﬂtted wlth the Polar HR - : Z ‘

' ) monltor and the Aerosport KBl-C portable gas analyzer. The HR monltor and Aerosport_' : :

o KBl .C portable gas analyzer were fltted as prevlonsly stated ln tho rnaxlmal TM test

- sectlon. Once the subjects were fltted wlth the Polar HR monltor, they olso put on A
blaze orange zlp up shlrt a8 thelr top layer ot“ elothlng The only dlt‘ferences in the flttlng :
. process were ln the battery pnok and placement of‘the Polar watoh. Tho watah was

: strapped to the hamess ofths Aerosport KBl ¢ portable gas analyzer 0 reduoe the tisk

0 that the subjects would acoldentally stop the recordlng durlng the test, and the largcr

battery was ln tho baekpaok At thls polnt the subjeots wero also handed the gtm they

would oarry for the hlke testl The gun was A Wlnchester Model 1300 pumpiaotlon

shotgun wttlt a rlﬂed slug barrel A eabta look was placed through the ohamber to dlsable .

B the gun durlng testlng. Addltlonally. the gun was onoased In a sleeve style oase. The




R - case was made of thin cloth and nllowcd thc sub_tects to carry thc gun iﬂ a standard

ERR manner (Figure i) All subjects carried thc gun with l hand on the slide and the other o

B hnnd on the stocit The subjects were accompanied by the researcher to the starting point

B of the course At this point, the tcst was ready to bcgin. _'I1te subjects were instructed to

DR hike in a rapid yet romt‘crtabie, nnanner, as ifthcy wcre a bit hurried in getting to their '

: deer stand in thc morning

The entire length of the 0. ‘1 mile (0 3 itm) course was a i0 t‘oot (3 64 m) wide

mowcd traiir The terrain Wwas quite varicd but did not oti‘er any obstaclcs other thcn N

changcs in terrain and footing i‘hc rescnrcher cccompanied thc subjccts on ail tests The -

- N test begitn with B 33-yarti (30 m) hiite up a gradual hili t'oliowed by u right tum attd 162. -
- ards (148 m) on iovci ground The ncxt 184 yards (168 m) were down 8 graduai hiii '

o t‘ollowcd by 6l yards (56 m) on lcvei ground whcre tite subjcots reached tho hait‘ wuy' _

point of‘ thc test This point on the hiking coursc was aiso the starting point of the '

o dmgging test The time at this point was recorded for cil subjccts The second hclfofthe o , ) |

- tcst continued with snothcr 26- yard (24 m) hike on icvci ground t‘oiiowcd by n left tum
o ' Thc subjeots then descendcd 45 yard‘t (41 m) down a stcepcr hiil At that point. thcy
. . tumcd right mtd proceeded nlong a slopmg tmil Here the tradl slopcd down from right to '
. ieft. and the footing wcs oﬁcrt vcry unstabie Whiie nnvigtttlng the sioping trcil. thc :
subjects werc initialiy on an evcn grcdc t‘or 30 yarda (27m) followed by a gradttai
domhill for 21 ynrdr.t (19 m) nnti anothet scction witlt a ievel gradc for 4‘? yards (43 m). '
Tite ttioping trttii then wcnt up a graducl hiii for the nettt 100 vc.tds (92 m) bct‘ore lcveling -

oft‘ At tite top of thot hlil, tite subjccta again tumed left nrtd stnrted tt graduai dcscent for o

thc ncxt iOi ysrds (92 m) Thc ttubjects ﬂnished the tcst by asccnding n stcep hlli for thc




o ____l'inal 70 yards (64 m) of the course At this point, the Aerosport KBl C portable gas - .

- _analyzer and Polar watoh continued to reoord for the next mlnute. The subjects were then o

- led to the pariting lot of the weather station where the power source for the pnnter was '

o o located At this point, the information from tlte hike was printed t‘rom the Aerosport E

- KBl-C pottable gas analyzer. The subjeots were then allowed to talte A 20 ntinute break B

o and the gun was put away

 Once the subjects had an opportunity to recover, they were ready to begin the s

;' mile (0 4 ltm) dt‘ag,glng test. The Aerosport i(Bl C portable gas ana]yzer and the polm -
5 | watoh were reset in order to be propared to mcord tlte next test. Before testing began, '

" 'however, lht‘ subjeots were all given a pair of latex gloves. They were requlred to wear -

o 'these as dietated by the Unlverslty of Wisoonsin La Crosse lnstitotlonal Review Board

;The subjeots were alto provided with a pair of cotton worlt gloves to wear over the laten_ o
' gloves At this polnt, the subjeots were led to the startlng polnt of the drag test, and they
. prepared themttelves t‘or the test. The subjeots all performed tho drag by plaolng the 5/3- |
inoh (l 59 orn) rope over one ofthelr ehouldert and holdlng onto A loop in the dlatal end .

'of the rope out In ﬂ-ont of them (see Figore 2) The rope was attaohed to tho l25 pound |

. __(56 8 kg) cnreass wlth 0 nooseastyle knot around the deer S neek They were lnatntcted to

| drag tho deer ata oomtortable pace and to talte brealts whenever they needed and they
Iwere aceompanled by the reseorchen Whlie they were dragglng the deer, the researoher
- rnonitored the Aerosport KBla-C portable gas analyzer and the Polar watch to be sure tltey: '
~ were ftmotlonlng properly thmughout the teat. The drng ootune began. as pnevlotwly
stated. at tho mld-way point ot‘the hlking torft. The speolfios ot‘the counte m detailed in
the prevloue seotlon, the hlking testt At the completion ol‘the drng. the Aerospott KBl-C .




."- -_ .]po:tahle gas analyzer and the Polar watch again recorded t‘or 1 mlnttte durlng the cool

B E down At thls tlme. the subjects were agaln led to the parltlng lot of the weather station tc

e obtain access to power for the printer The lnformatlon was printed from the Aerosport

S KBI-C portable gas analyzer. and the subjects were providetl with water lfthey were )

- B thlrsty At thls polnt, the subjects were dlsconnected t‘rom thc Aerospott l(Bl-C portable 'r : -

o _ g gas analyzer and the Pclar HR monitor, and they wcre t’t'ee to go.

-. ' Statistlcal Treatment

At the concluslon ot‘ testlng, A large body of lnfonnatlon was available to be

anulyzed The analysis was largely llmited to dttscrlptlve statlstlcs The mean values for

B 'Hlt‘t. V02 pulmonary ventllatlon, and ltllocalorlcs per mlmtte were calculated from bcth

S ' o fleld tests. The hlklng and dragglng tests were compated to the tntutltnal ™ test as a

: 1basellnc Addltlonally. the maxlmtun values for HR. pulmonary ventllatlon. V02 and _
kllocalorlcs per minute h'om the hlltlng and dmgglng tests werc determlned and agaln

' compared tc the maxltnal TM test, ‘l‘hls lnfcrmatlon alsc provlded the necessary data to
'. calculate the METs associated wlth the hlltlrtg and dragglng tests. The V-slope method
_was used to determlne the anaerublc threshold levels frcnt the maxlmal TM tests t‘or all

subjccts.‘ The volume of oxygen utwd during the subjects ﬂeld tests was then compa.retl

 asa perccnt to thelr calculated anaeroblc threshcld. Both puttk valuca and average valuce o

' 'of anaercblc threshold were ohtalned for the hlklng and dragglng tests. Addltlonelly, HR -

- values were calculated correspondlng to 10 ?0, and 30 ml of Ox*kg '*mln" t‘cr tho

'maxlmal 'I'M ettetclte. the hlltlng test, nnd the dmgglng ost, A tv-'l‘est witha Bonfemmﬁ o

' cotreetlon f‘or ) verlablea was uaetl ln the analyals oftlte HR and VO; relatlonaltlp
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navmw OF RELATED LITERATURE '

Introduction -

' A Iarge amount of rescarch has becn conducted on cardiac complications '

associated with atranuous cxercisc ln particular. tnuch rcsearch has bccn performed on . ,

o '___snow shovcling und associated myccardiai cvcnts Limited rcscarch has been pcrfonned , o

| _ cn deer humting activitias. but thc avaiiablc data indicate that decr itunting may aiso bc

- associated with thc onsct of cardiovascuiar cvcnts >

- The punposc ot‘ thls Iltcraturc rcview was first to catabllsh thc ty.ncs oi‘ activitics o

| that may prccipltata myccardlal events and the pcpulations at gmatest risk for

o cardiovascuiar uomplications. and sccondiy. to dctcrmlnc tha HRs and mechanlams

' associated with cardiovascuiar complicatlons. ’i‘hc rcvicw also sought to vcril’y thc

- validity of the Acrosport KBI-L Pcrtablc Gas Analyzer.

Activitics incrcasing Risk ct“ Compiicatlons

Although anow shovciing can e ovldc a gccd workout whcn dcnc correctly. it can

. alao lcad to muscic screncss. baclt achas. or evcn more serlous iq]urles. A large body cf -

o rcscarch primarily ccnducted by Franklln. has dsmcnstrated that SOW shovciing is

associated with incrcascd physlolcgical demands and iucneascd rates of cardlac cvcnts. .

B Tha raseamh fcund a dispropcrtlcnata dcgrcc ot‘ myccardial damand i’rcm sncw

S shovciing Flvc i‘actors wetc asscciated with Increaacd cardiac straln. Titcsc included

rcduced myocardial amciency of arm cxamlsc. uprlght poatunc. isometrlc cxcrtion. usc of

valaalva mancuvclr. and inhaiation of ccid alr.‘ Ail 5 of thcaa i'actora may also be rcievant "-




- s ~atone time or another whilc deer huntlng, partlcularly when drastging i deer carcass o

. I‘hus. 1t can be inferrcd that dcer hunters couid also be at rislt for mcrensed cardiac strain.* L

. , _The literature has suggested that the excrtion can cause an increase in blood tlow anrl

--"-"event.

: -lead to cholesterol an-:l other il'agments belng dislodged from thc arterial walls 'I'his can St

. lead to piaque rupture and dislodgtng of blood clots that may rr*sult in an acute cardiac

. " Other Activities |

btudies on various recreation actlvities hnve also demonstrated an increased risk o |

- associated with partleipaticn in strenuous exercise Rcsearr.h has i‘ound that individuals
B who are typicaily cngagcd in low lovels of actlvity hnd 46 times the rlsk of primary
_ ardiao arrest when they were involved ln strenuous activ ty when compared to other
o times. ‘lhls ls a partlcularly slgniﬂoant statlstlc to deer Itunters who are not typically
engaged ln strenuous exercise. Inactivity for rnost ofthn year. followed by intense o
exertion while huntlng. leads to an increased rislt ofcardiovascuiar complicntlons. -
S " YMCA facllities across the country Were survcyed and thc research dooumented_ B
l cardlac event in evcry 495.971 participant houre. . 'lhis study dld not takc into o
consideration the degree of intensity in the esercise. [t merely lnvestigated participant
' hours versus repcrted events. 'I“he authols alllo admittcd It was liltely that B large
' pen.entage of nonfatal cardlovascular evo.nts were not roported As a result. the
- trequenoy of oceurrence ofcardlovascular complicatlons is likely hlgher than that
. calculated - - . o - '
' A recent study durlng deer huntlng also reported a iarge lnorease in myocardlal

demand The rescarch concludcd that “Peet ltuntlnu can provoke sustained inorcaaes in




o N _heart rate, ST~segment depression, and threatening arrhytlunias not evolted by maximal . o

o -treadmill tests" (p 1374) The study found that varlous deer hunting activities were

I associated wlth mean HR responses greater than 85% cf the maximal HR based on

o maxtrnal TM cxercise. The highest HRs werc recorded in walking and drassins 2 d°°"* -

- 94 and 97%, respectively It should he noted that these tests were done under actual

N hunting conditions This could have resulted in increases in HR due to the emotlonal

. component of tlle activity,

In marty individuals, the Ievel of exertion in intense free range activitiee may even |

. supcrcede those acltleved during : maxlmal TM test. RMI’it research found that free

B range exercise allows lndlvldunls to recover for brief periods ct‘ time and subsequently,
' achleve lovels ot‘ power output, HR and vO2 exceeding those achieved maximal

i incrcmental exercise. By rcsting for a short time, the suhjects are able to reduce the

o lcvel of lactate in their muscles and then resume excrclse at nn intense levcl Whiie

- dragglng dcer, huntors could easily enter a pattern similar {0 this. By dragging, taltlng a

- shott break when they become fatlgued and then resumlng the drag, some indlviduals o

I' _- may bc ahle to achleve metabolic responscs aboVe those reached ona maximal TM test
_ Populatlcns at !ncrcased Rlslt _

Although overall risk factors incnease fcr lndlvlduala whlle they particlpate in
. strenuous physlcal excttion. certain lndlviduals tro at o much hlgher risk for .

. compllcatlons than others. ln grneral the rlsit ofexcrclscurclated death decreascs in

more notive pt)pulatlons ln lndlvlduals over ago 35 abcut 95% of exercisc-rclated

“oandiao deaths ¢an be attrlbuted v underlylng ccronary attery dlsease. Patients with

' underlylng coronary artcry dlsease appcar 10 b at the ltlghest rlslt for an cxercisesrelatcd




: ' event. Other research also noted that a sedentary lifestyle has been shown to increase the |

risk of coronary artery disease and that people with a sedentary iifestyie are at an o

S __ increased risk for physical exertion-related acute myocardial infarctlon

Studies have documented that most indlviduals over 35 who died during physical o

e o exertion had severe coronary atherosclerosls Research has also found that younger

- athletes with cardiomyopathy or anomalous coronary arteries were also at an increased T . :

'- risk for sudden cardiac death " According to Frankiin. the best way | for peopie to avoid

. cardiac cvents isto pay attention to serious warning signs and talte heed ofthem by

_ immediately stopping the activities in which they are engaged 2

" An even larger group at an lncreased risk for exercise related cardiac events is
sedentary lndivlduals. Research in Gennany found that sedentary indlvidusl* were at
. _ _si,gniﬂcantly lncreased risk They also found that people exercising at a lewl > 6 METe o
B almost doubled their risk of experiencing a cardlac event when compared to cest 3
' Mechanisms that Trigger Acute Events
Research has concluded that 2 factors are required to precipttate an eaercise-

E _related cardlovascular event.'." 1hese faetors lnclude an underlying structuml |

o abnormallty and forceful esertlon placing demand on the myocardlum. When these

condltions occur slmultaneously. the result is some form of cardlao disruption that leads
'to a decreased blood ﬂow to the myocardlum and subsequently. to a potentially lethal

" . arrhythmia. Studles have also noted that sudden cardiag death can occur as A result of . '

' _event. Thls is a myocardlai oxygen demand that exceeds the suppiy and subsequent

' lschcmla thst may preclpltate a cartiiac event. .




A revlew of a recent study on deer hunting stated that exeroislng above 85% of a %

o person s maximurn HR can lead to cardiovascular compllcations 6.2 lt is hypothesized - -

' that this level of increased blood ﬂow can dlslodge plaque and lead to an occluded artery.- —

- , This view agrees with the previously cited studles. When individuals wnth a structural
' abnonnality. such as coronary artery disease. are exposed to an increased demand on the - j' .
- - cardiovascular system. such as a l-lR > 35% of maxlmum l-lR, thev may fall viatlm to an '
: o arrhythmia or myocardial infarctlon An lncrease in hlood ﬂow and blood pressure may . ' . .
. | lead to the rupture of a preexisting coronary plaque. Disruption ofa plaque frequently
'; 'preclpltates aoute coronnry syndromes. . ' '
Exercising at an intense level may also lnorease the llkellhood of acute .
s cardlovascular events due to an lnorease in cateehoiamine levels. Exercise causes an
| !”increase i clroulatlng catecholamlnes. ‘l‘hls lnorease in syntpathetlo stlmulation "
- lnoreases HR and myocardial oxygen demand and has the potential to trlgger '
N supraventricular ot ventrloular taehyamrthmlas." The increase in cateoholamlne
- - _'rosponse is also related to the relatlve intenslty ofthe exerclse.“’ Anothcr study observed
' that the degree of oateoholatnlne response could be predloted by tlte lntenslty of exercise
' ) relative to anaeroblo threshold. Endurance exerolse at level 2 105% ofan lndlvldual*
I _anaeroblo threahold has been shown to cause a progressive lnorease In the levels of
eplnephrlne and norepinephrine. . o ' , ' '
. ' Valldlty of the l(Bl C Portable Gas Analyzer _
A recent study tested the vnlldlty ofthe Aerosport KBl-C Portable Gas analyzer
o agalnat a system with establlshed valldlty. the Sensor Medlos 2900 lvletabollc Cart. The o

o | testing lncluded A maxlmal graded treadmlll tost lncluding 3 steady state atages. 'l'he




R T

R study found no signiﬁcant differences of any variants analyzed in 3 phases of exertion or ' o

o B at maximal ef’fort"

*summary

The available literature clearly demonstrates that heavy physical exertion may

' precipitate acute cardiovascular eventa These can range from ischaemia and abnormal

'.frhythms to cardiac failure and sudden death Itis also clear that individuals with

' o _'underlying cardiac abncrmalitles are at a ntuch higher risk for such compiications. Of

: _ these abnonnalities, coronary artery dlsease is the most common, especiallv in
individuals over 35 years of age Other abnormalities are more frequently found in
. 'younger individuals sufferlng ii'om sudden cardiac complications, hut these instances are
very rare. ' .
The research also indicates that activitles involvlng breathing cold aii arm
o exercise, isometrio exertion, use of the valsaiva maneuvcr, and upnght posture, among B
_other factors, place individuals at an increased risk for an acute event. A recent study
' cleariy demonstrate that deer hunting activitiea may elicit HR responses capahle of
piacing indtviduals at an increased risk for cardiac complicatlons However, this study
was pert‘ormed under actunl huntmg situations that rnay have lnvolved eiovatcd levels or '

_cntecholamines secondary to emotional arousal which produced elevated heart rate

o responses. The same activities perfonned in the absence of catecholamines tnav not have_ -

- elicited the $amMo levels of‘response.

'I‘he foundatlons for research in exertion-related cardiovascular complicatlons B
~ have heen clearly tieﬂned Also, the groundwork has been started involving studles on

deer hunting actlvities. No work has becn done, however, on slmuiatcd deer hunting




activities in the absence of the assumed heightened catecholamine levels or under more

controlled testing criteria,






