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Effects of cold on manual performance

We Cdr Hanjit ko

Humun maniad perfornrance is adversely af-

feeted by exposure fo cold, These effects wre

ciused by decrease in hand skip femperafure,
which rediuces cutiaweous sensitivite and man-
wal dextertty. Even the most famitliar tashy are
affected. The time spent on a fuirly simple
match-tighting fask increased from a baveline
of .75 to 6.9, 0.8 and 1.0 s after M min er-
pramsaire fur -8, 14 aivd =20 °C, respectively. Per-
formance Is afso affected by contral cooling
and by the psychodagical factors that precede
ar follow exposure to cold. Hands and fingers
cait be kepr waesn with gloves and mitrens, hul
these have o be removed perindically for
minfeigice tasks requiring ffnger factifiy, so
defertoration in manual performance is inevi-
table. Same remedial measures to prevend the
iti-effecis of cold are suggesied,

Keywards: Culd aliess, Mamial performunee

Indiuu Air Force has been fiving over high-
1 allilude areas tor over four decades. Drans-
port atrerafis and helicopters are routinely en-
gaged in logistic supporl. tansport ol Troops
anel casualty air evacuation. The operations are
cartied oul at altitudes of 10.000-20.000 11
from bases in the plains and also from forward
bases above 10000 1 Some of these bases are
snow-bound throughout the year. with ven
harsh living conditions, subzero temperatures
(ax fow as  30°C) mrensc glare, isclation; un-

predictahle weather and ever-present danger of

survival in case of forced landing or crash. Hy-
pexin compounds the physiological eftects of
cold in @ complex manner, This paper revigws
it elfects of cold on manual performance and
on the work efficiency of the ground technicians
and other support personnel  Some supgesiions
towards mitigating these effects are made.
Exposure to unaccustomed cold  causes
intense  discomflint and  physiwological  strain
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Humsn tusk performance s alse attected ad-
versely  This adecline in performance s due Lo
couling of extremities, full in core or central tem-
peratre und pavehalogmcal Factars thit precede or
follow the gxposure o cold At high altinudes;
Urese eftects are further moditied by hyposi o the
detriment of the operator’s eflicioncy,

Fatremity  <ooling  causes. 4 proglresswe
dechine i the performance of  manual tasks,
speciatly of those involving lne tinger maniph-
tatton and courdination. Severe decline in knot
tying task perfonmance has been reported [1]
when the hand skin lemperatre (11} fell Lo
25%F und 1t continued to deteriorate rapidly as
tunction of the duration of expasure. Speed and
accuracy of telephonists were found ro be wd-
versely alTected with the full in ambient tem-
perature [2] o a serial choice reaction tush an
increase in efrors by 200-300% has been re-
ported by Ellis [3] when the muun skin tempera-
ture fell by whoul 10°C; task performuance
returncd o normal on rewarmiog, There was an
increase in bme of a falrly simple naich
lighting task. Theaverage time increased from a
baseline of 3.7 5 to 69 2.8 and 11.5s afler
20 min exposurs to -8, —l4 and 20°C, respec-
tively [4]. Foress time from a simulated Harrier
cockpit was found increased with INCrEAsing
exposure to cold [5)

Fxpuosurg to cold causes reduction in HS 1,
which affects the performance by numbing! at
lenuating the cutancous sensitivity and AT
dexterity [6]. The ¢ritical HAT for tactile sensi-
tivity [7] 15 about 8°C and tor manual dexterity
it is 12-16°C. There is mereased viscosity of
the synavial Muid due to cooling of joints. Dh-
rect cocling of nerve endings may also inlerfere
with nerve impulse conduction. Merve Nbres
and receptors are subject to cold hlocks below
about 67°C and no longer mitiate or conduct im-
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polses ul |hese temperatures-|8]. Performance is
further  affected s thick  bulky protective
clething, which makes Buwvements elumsy and
himpers himis HHR R 5

Fhese elfects of ool on duilaneous sensivive
Hy and nemngl desterity cabise detlerioration m
he waork etlicivney of teehnicians wWho operate
swilehes [Hish  Bulions knohs  keys, LCFE WS
nuls and Boalis 1 hae beern estimted that 1o
NN a0 vehicle inothe Antarctics takis
thing up 1o 20 fimes loanger than when i1 e oty
by comiforiahble teriperature conditions %], Ajr-
srew are normally not exposed to €uch s ere
teEmperatires except durno certan open-doar
anck Opcit=larcl CRErations.  wiyey the HS5I1
Wl b lowered aw (he gloves which are desipned

for fusrer tctdny will offer littde thermal crmito

Flis may wiTeot o operutions adversely un-
less the cockpit can he elfcerively heared
k

Causes much maore serious disorders. 1hsoricn-

cessve drop of cenrral bedy tesnperany

Lalion, confusion and dnmest are weli-koown
symploeme of carly hypothermia In s WALET -
DYETSION fest ar |5°C mpairmen; of Ty
Pegistration was finmnd s hody omperature  fell

helow 36 7°C and the ImpAIrmMent was seyvore it
lemperatures  around 15+ From a practicg
VILWpoInL, (his impairment could b hazardoys
when quick responses arc needed (10} All rypes
of copnitive and pavchomotor tash perforin.
ances. especially (hoge requiring sustained ar-
lention, are adversely  affecred [1L 2] An
MCLesse in crror rates was found in = seriul
choice reaction task with increase in (nforimng-
it load [13), Torrance 111] reported the 2
fects of cold on a verbal recall IHSE 051 UNpOGsury
to 26:7%C, The group allowed to rewarmy re.
ealled about twice as mueh as the group not
allowed to rewarm, These elfects are caused
dircetly by the reduved temperature of the brain
48 shonwn by some tests dime with warny akin o
eliminite discomtor, The effiete of hypoxia on
central nervous svstem are wel known. 1t il
farther madify udversel, the effects of culd
There aie many rerorts. of abnormal soeial

behaviowr and adjustment problems P

i

exposed to extreme cold conditions during Ani
drclee and Aretic expeditions and militiry iy-

[L5. 16) lhereased rreitabiliny. anxily

depresaion lethrgy  irvational tehaviour and
deterinration in personal lygiene aml maorale

Mave been reported Whether these effecrs ar
thirectly due to wold |y subrect 1o EOnliversy
sthee individuals showine these TR e oy
were ddequately proteered. Ojher stressors [ike
Hobition, continemieny aensery ol Sexun| e
pi
mhividual differences have been caontributory

tvatron, percewved threar of eold Hajury

Deteroration in mangal fisk porformance an
capostre o cold §s inevidalle. Fands and iy
gorsocan be Rept warm with eloves wnd mittens
hur they will have ta be removed periodically
tor muintenaey tasks Peeurme: Nnge) Laetility
and manual dexteritzy Ir okl be emplis el
that slow cooling has more deteunenial effect on

ask. performance than Fapd cooling und e
of slow couling persist evey alter s
ming [17] It is easier 1o keep warm thun o

Zet cold and then by to rewurm Therefare,

plotonzed expasure to cold should be avoided
Frequent warmine breaks should form part o
the work schedule and should he supervised,
Further. for the prevention of ill-etfects nf cold,
due importsnce should b wiven to neveholori-
eal seleenon, aeclmatizarion, praparatory in
doctrination, dist, cluthing, living conditions
and sheltered work stations. Provision af enter-
inment facilities, suryvival training, perindic
an. limiled renure and goud leadership will
2o a long way towards mopale and need not e
I e
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