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Requirements of acclimatization: Physiological and
psychological perspectives

e W Selvamuorthy
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The pasfing af pilars for flying operations i
figh-altitnde wreas fay raived e Doae af evvess-
gt reguivemients of acolinmatization. High-
iftifeedis sfeexy af fercexseind alfitides fv observed
foresili inoxpmprathedic hopecactivity, cerehral
chrffcal depression, detdrforation in hypotho-
dmmic tirermaregutation efficiency, disiurbance in
seep, dnrcrease inoandely, and decline ieocogni-
dve funcrions, duvitg the inigal plase of indue-
fiwn, Five days nf wacolimatization have been
proposed wf abowt 3300 m fo prevent alride
meafiilles as well ax for optiod flving efficiency,
The xalient findings of the series of saudiey con-
drcted o plovsiofogical wnd pavchalogical av-
Pty af acolfmatization are reviewed,
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l o oviaticn high altitude (HA) vsuslly refers
tor Might altitwde Todia has the disunction of
having aneairfield o an altitnde of 3500 man the
Waestern Himalavas, and carries oul avialion
operation @t thar HA by positioning squadions
of ansport airerafl, fighters and helicopters.
Terrestrial HA poses stresses like hyvposia cold
und paveholopical faetars of dsalation, mono-
ony, sensory deprivation and fear of the unkaown
IFlight operations 0 such regions pose additiona!
problems of labile and uncertain weather condi-
tions.: In wview of the-above, the guestion arises
whether there 15 a requirernent for 2 proper aceli-
matization schoedule. This paper dedls with the
physialogical and psychological responses of men
on acure induction 1o HA and during the smnal
phase of acclimatization. Based on these findings.
an-acclimatization schedule has been proposed.

I'hysiological responses during acute
induction
Autonmmic nervaus spsteq Svmpathelic haper

pctivity and incredsed catecholamines secietion
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observed at HA leads to many adaplive aulo
nemie and. metabolic esponses. Myperventila-
frn Dooght absut theouph  chicimoreeeplar
Activalion isane ol ”'Il.' :|rr1p||rl:|r|| [l'.‘i-i"HIIIHE!\ jl'lr
mitil acehmatization  Ineresse n hearr rate,
blood  pressure, core temperature, catechol
amines and tall i mean skin emperature indi
citle: svinpathetic overactivity dnmediatehy on
uerovil at HAD Thos activity reachios the poak
habwoen 38 amd T30 aler drroval ae (T4 There-
atter, there 15 4 rradual deeline in sympathetie
Byperactivity . which remuns higher oven ailer &

weshs of acclimatizaton

Cerefral cortical aormeity' Thate exists cere-
bral cortical depression as seen from the
crease 0 alpha index and averaged amplitude
on day 2. This 15 primarily due 1o wypocapinea,
resulting from by perventilation, which hus a
dampening. cffcet on the ascending reticolar
activaning system  &fter one week of .acclimati-
zatron, therz 5 a gradual builld-up in EELG to-
wards normaley. This s very important from the
point of view of flight operatons, During the
first week of stav at HA the existence ol sulo-
nomic disturhbance and cerebral cortical depres-
SI0n WATTAnts A propar acclimanzation hetore
regudar Flight aperatons

{derhnsratie foderaney. Flighl in Fichters de-
mand= an oprimal |leve! of orthostaric lerance
Ihe cardichvascular remitlation during orthoseasts
is impaired during the first week of stav at HA,
prinarily dug o hypocapnie effect i cardiae
and vasomotor centegs. This funclion improves
during the second week of acelimarizarion

Sleep divturbance; There wre [requent short
barsts of aroosai during sleep at A, along wirh
reduction in stages 3 and 4 of non BEM sleep,
The steep guality is recoverad after 2 weoeks of
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acclimatization  The decline i sleep yuality
may alse impair the flying efficiency, as ol
setved from the eritical flicker frequency (CFF).

decline 1 eoncentration and psyelwanotor per-
lurinance

Psychological responses

The anxely Jevels as messwoed using PE-1b
gquestionnaire shwed merease duning the nhirst
week of induction. The concentralion and psy-
clpnoter perfnrmance were lower during the
Firsd (wo weeks of stay st HAL The emotional
COTPORINLE, h|:1_u|"|t_\-1n=.l.'{'|lr':l.\ and  extrovuers
cindanireversion scales showed instabiliny durs
fg the matial period

Acelimatization schedule

Based on the autonopic responses, ONS func-
tions and psychological profile during the iratial
period of induction, & ceven-duy schedule of

acclimatization is proposed:

[hay | ; Complete bod rest

Lraw Minimal physical activity

Day 37 - Progressive increasy i physica
avtivity

It would be prefcrable tor pilots or ground
vrow Lo stav tor & minimum period of 3 months
at THA once posted for flying operations at HA
to utilize the full benetir of acclimatization. |F they
yeturn feom the plains atter leave/duty, they will
also need 1o underoo 5 davs ot acchimatization

Lhsry | Complete hed rest

Day 2 Minimal physical activity

Day 3-3 : Progressive increase in physical
achivily.

Facilitation ol acclimatization

The nrocess of altirude acehmatization gan he
facilitated by some of rhe methods ke g,
lndian Rerbal composites and vitamin € sup-
plementation Psychological sapportte the tresh
inductees by appropeiate leadership social
mihien can alse faciliale the process of accli
matization. Sume sereening  tests based on
chemoreceptar seusitivity th hypoxia anel iy
percaptiea may also be used Tor predicting the
susceptibility to maladapranion. This can be

used for energency aperalians

Recommendations

| Formulation of a specifie aechmatization
schedule Tor pilots and groumd crew 1o be
posted at LTA 15 neecssary

Tenuré of postmg needs to be optinal 1o
have the benetit of acclimatizanan for
impraving operational efliviency

Use of woga, Indian herbal composites
ar witantin O gan be considered  lor
facilitating the process of acclimatizi-

()

Lo,

| Assessment of chemoreceptor: sensitivity
may b useful for predicting susceptibihily
to maladaplation at HA
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