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Twenty-one cndurance-trained  services ath-
lefes were evaluated for plivsical fitness on a
modified Huarvierd step test pratocel T U
their  cardivvascrlar  resporses ar o
thustutic cltalfenpe contemplated {n the form
af @ 07 head-up il (HUT). Heart rate (HR),
spstadic. Mood pressure (SEEB), diastodic Mood
pressire (DB, pulse pressure (PP) and mean
artertal pressure (MAP) were recarded in su-
e poxture (il stabilized, following which a
MY HUT was piven and the parameters re-
corded every 2 min, for 20 min. Endurance
statay, ditermined as physical fitness index
(PEL), ranged from THE fo 171 with a mean
valiee af 1300 + I8, confirming to a very miveedd
status of physival fitness. Mean resting supine
vitues of HRE, SBFP, DHF, PP and MAFP were
6248 ppm, 1254 1 mmbg. 84 £ 8 mmHy,
41 £ 8 mmilp,  respectively, The  maximin
changes, from the resting supine, during Ihe
20 min HUT period were in the form of an
increave in HR of 2535 bpm, in DBP of
24 + 5 mmHg and fn MAP of 17 L6 mmlig
and a fall of 4 £ 13 wimHg and 26 £7 mmtly
in SBP and PP, respecrively. The changes,
except for these in SBP, were stufistically sig-
nificant. Three subjects (14.29%) suffered
from vasedepressor sincopal reqactions during
the tilf between 12 and 14 min, Compared 1o
tie results of tifr tahle stuiies conducted on
nntrained popufation. the data when rear-
ranged infp iwo groaps, viz the fointers and
nun-fainters, revealed that the former had a
significantly greater increase in DBP and
MAP and a significunily greater fall in SBP at
the Zmd min on HUT even though PFI scoras
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and valiees of HE and PP (both resting supine
and at 2 min on HUT) were not significantly
differenr in the two groups. The resalty indi-
cates that endurance status does not have any
simple and straightforward reliation with the
erthostatic cardiovascular responses. It docs
not appear (o enhance the suxceptibility of an
inedividual te suffer from a vasedepresvor sy
cope, However, the results suggest that e
syrrcapral reactions which accur suddenly and
dramarically tn susceptible ipndividwaly can
possibly be predicted by the observafion af
changes in dinstolic blood pressure and mean
arterial pressare,

tulr:

Kevwnrds:  Head-up I ndurance:

Plovsiotagical responss,

Laniing,

S pecificity of endurance stalus i1 relation 1o
its influgnce o an individual’s cardiovas
cular responses to orthosiatic challenge. whal-
sver lorni, i a controversiul issus, Even in the
absence of 4 delinits correlation between physi-
cal fitpess and physicloigeal response, & pou
walerance to orthostatic challenpe has often been
affirmed [1=3] and detied [4-6] in the western
literulurs in those snzased In varying degree al
endurance raining.

b

Cardiovascular  responses  to orthostatic
challengs, given in the form of a 70 head-up
tilt (HLT), have been well standardized i un-
but not sedentary, Inidian
population [7]. However, the cormosponding data
those engazed in muoderate to high intensity
of endurance raining are largely lacking.
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The prosent study was conducted with on
gim 1o evaluale physical fitness vis-d-vis car-
diovascular responses of individuals 10 70
HUT in a proup of endurance-trained sery ees
athletes.

Material and methods

Thirtw-six healthy miale volunteers ranging from
[ to 38 vears inoage served as subjects for this
studdy. The subject population (age. 27 15 4T
hto 170 + 6 em, wito 70+ 13 kg, mean + 5D)
consisted of lopp-distance runnces, SWIMMErs,
hockey playvers. [T instructars und  wrestlers
from Indian Army, Navy and Air Foree. Many
of them were distinguished sportsmen and had
represented the Services or/and Mational teams
The subject population was divisible, on the
basis of history, into two groups: (1) endurance-
iraincd group (comprising long-distance run-
ners. swimmers, hockey players and PT instruc-
tors), and 2} group of mdividuals with a mixedd-
training status (comprising wrestlers). The
training schedule in hoth the groups consisted
predominantly of aerobic exvreises. However,
the subjects in the latter group also undenwent

Table |, Cardioveseulm variahles resting

a suhstantial amount of strength training. With
the exception of age, other physical allributes
in the two proups were nol signiticantly dil-
ferant

[he stidy, comprising of 1w SESSHNS, WS
carried out in a combortable environment in I
M1 Koom at 665 Reede & Obsn Soqusdran be
pweert 1500 and 1900 h 5= h after the sithjeets
had their lunch

Tt table test Resting suping values of
heart fate (HR) and blood pressure (BP) were
recorded after initial stabilization of the Sub-
jects ona standard Ll table. He was then rap-
idly prven o 70° head up tlt (HUT). IR and BP

were recorded every 2 min for a perind of

20 min or less when there were any presyncopal
or syncopsl features. | hercafter, the subject wis
tilted back to horizontal and parameters worne
recnrded at similar intervals for 4 man during
reCovery

Siep test After completion of HUL, suly-
jects were evaluned on a maodilied Harvard
Step lest protocol for the determination of
physical fitness index (P (&, 2) During Lhe
test. the subjects performed a stepping sxercise
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o a4 stoel witlh w stepping freguency of
2min Tor 300 s or ol exhaustion PE1 was calon-
[ated as

PFI =
daration of cxerce i seconds < 100

Zlsumot 17 130", 2 230" & 3 330" RP)
where RP denotes recovery pulse,
Fhe PEL seore thas obianed was classified
[£] as Tollows:

Cheehagearic responres amathfene s — Teipathi er ol

=0 - paar,
Tt 160 AVErage,
=160 goid,

Statistreal gnalvsis. Correlation coefficients
(r} were calculated o ascertain any possible
relutionship between PED amd various cardio-
vascular parameters (both resting supine as well
as following HUTY To ascedain the signili-
cance of dJiffereace between Dwo meany, -
dent’s ¢ rest wai performed. A proportion
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teat was wsed for determiming the stenificance of
dilfference between two proportions

Results

Tl subyjeets of the present stady, TFD renged
fromy W20 1o 170.4 with o mean value of
|29, 3 4 20,58, hoscore of *(hieh) avernpee’, Fow
-.|r|‘|_in;.':'.|~c wlined sabstantially eher values ol
P above 10U, exlibiting fitness levels repre
setlabive of chite othletes, Three subjects (1wn
in the endurance-triined group and one i the
group o wdividuals with o mixed-traising
slifus ) sulfered Arom vasodepressor syneope
berween B oand 19 mun of HUT and, subse
guently, were  excluded  from the analvsis
Fainters were Tound 1o poscess phvsical anrihe
wes, PFL scores and pretilt resung supans car-
divvascular patwmeters which swere not different
fresm ke o nonfainters

lable | préesents the pooled orthostatic data
of the nonfainters (n=33) during festing supin
anck LT AT orthostatic changes (excepr for
average change in 5BP) were found to be sta
tistically aipnificant,

When comparizons were made berween or-
thostatie responses ol the endurance-trained
group and the mixed-trainmg group (Table 201
was noted that the lamer had sienificantly mgher
valugs of DBP -and MAP, both pretilt and on
NUT. while other cardigvaseular parameters
werd ol statistically different.

Highly significant correlptions, wers exhib-
iled between PFI and HR (both resting supine
and orthaostatic. LU ) However, it was mare
significant with the average value of HR on
HMUT than with either resting suping or maximal
values attained during the 20 min period of
HUT. The corcetation between FED and all other
parameters (ncluding hear rate changes follow-
ing HUT ) was paor (Table 33

i oan allémptl o analyvse the daty anoengs]
thase havine attained a ‘pood” score (=164) of
PFI. 11 was noted that these individuals (m 4
possessed  signifoantly  lower valpes of 1R
resting suping 1R of 51 and mean orthostatic
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HE of 70 bpen, s compared W 62 and 81 by,
respectively for the proup ag a whole. Other
orthostatic data, including changes in HR lrom
resting supie vadues following HUTT, did gt
ditfer significantly from the tramned group as a
whale (Table 43 :

Discussinn

Endurance trainimmg has varously been impli
catiedl b allfeet adversely  the orthasealic rene-
tions of an ndividual due to (1) an enhanged
parasyinpathetic activity [100 L] (2) o de-
creased  svmpatho-oadrenal/other  neurohu-
moural responses |12 1), (3) a dimimished
baroreflex scasitivity [2, 3, [5], (4} an ine
craased compliance of the leg vemns [ L6 17,
and {51 an mnadequacy of vés vasoeosiie o
responses [ 18]

Vhree subjects out af a total of 36 parricipar-
g n this studs sutfered from vasodepressor
svieope g HUT, This incidence (8.3%) 35 e
significant (51— &.43) compared to the nci-
dence of fainting in 2 much wider study
in= 166, fainlers =00 of normal healthy Indiag
men [7]

The present study was conducied with the
intention of evaluating the cventuel mfluence of
aerobic condinioning on the orthostane re-
sponses without examining the wectanisms, per
vz, imvolved in mediating these infloences. Onky
non-faimters” data were considered for fucther
analyvsis.

Cur subjects altained  PEL scores which
ranged fram 92 610 |70, with 2 mean valug of
1295 £ 2005, a (high) averags scole which ¢on-
forms to-@ reasonahly fair status of physical fitness
Four subjects were i possession of substantily
hieher values (gbove 1680) of PEL exlibiling: (il-
ness levels representative of elite athletes [§]

On HUT. the subjects exlibited significant
changes, lrom resting sapine, in the cardiovag-
cular parameters i the form of an average in
crease of 1923 bpm in HR, 14+ 6 mmBe i
LSE and 10 =5 mmillg in MAF and an average
decline of 10 = 1O mmHg in PP, Theie was an
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Pale 5, Changes i cardiovascular parameters on 111 T (present study sompared with thase an unlea bl
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tRenificantly delberent (oo« 008 from the vaniespoiding s alug o the present study

insignificant inerease of 1 47 mmily in SBP
However, the maximal changes (all significant
statistically) were in the form of a nse of
25+ 6 bpm in HR, 21 27 mmllg m DBEP and
6+ 6 mmHg i MAP and a fall of
5 L W mmHy in SBP and 20 = 10 mmHg in PI

The subjects in our study were noliced to
have significantly lower values of resting supine
HR and higher values of IPFI compared to &
group of untraincd individuals (an unpublished
sty by the authors) in whom no history of
exercise training was discernible for the last one
year, Averape (and maximal) erthestatic HRE
values were also significantly lower in the
group of subjects compared to those in the un-
trained. This is an vbservation which has been
reporicd consistently by many [7. 10, 111 Other
cardiovascular variables (holh resting supine
values as well az following HU'T) were not dif-
ferent stalistically,

Table 5 presents the changes (from resting
supine) observed in this study in the cardiovas:
cular parameters following HUT in comparison
with certain others conducted on untrained In-
dian population. In muost of these studies, the
changes are scemingly not differenl.

With the exceplion of heart rate. no signifi-
cant correlation was observed between the en-
durance status (expressed as PF1) and the entire
orthostatic data (Table 3

0l

It appoirs from the study that the cardiovas-
cular responses 10 central hypovolaemia in-
duced by HUT are pot madificd to any
appreciable extent by moderate intensitivs of
endurance Lraining. Responscs Lo an orthastalic
challenge contemplited in the form of @ 7U°
LT are not found to be signiticantly different
in the trained and the untrained. Neither does
cuch responsivencss bear a simple und straight-
forward ralation with the endurance stalus,
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