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\\\ngggolled studies of cognitive performance in cold environments are
rare. he present study examined the effects of initial hydration stace
upon cognitive performance during cold exposure, Five tests (Coding, Number
Comparison, Computer Interaction, Pattern Comparison, and Grammatical
Reasoning) were used to assess the cognitive performance of 36 male Marine
volunteers.\~ﬁssessment methods and four of the tests were adapted from the
Navy's program, Performanece-Evaluation Teats for Environmental Research
(PETER); the Computer Interaction Test was developed at USARIEM: ™All
subjects practiced the tests extensively the 3 days before the cold

exposure, Each test was usually given 5 times per day for 4 minutes per
administnation. Computer Interaction was practiced 5 times per day for 7
minutes
wo groups of 18 subjects each were studied, 21 days apart, for 10
consecutive days. The second group of subjects was dehydrated by 2.5% of
their body weight by severe fluid restriction and exercise-induced sweating
the day before the cold exposure; the first group was normally-hydrated.

All subjects spent 5 days in an environmental chamber where temperatures
during the day were =23 to -258C with 4 km/h winds and night conditions
ranged from -4 to -10PC without wind. In the ccld the subjects wore
protective Artic Uniforms; afterwards, recovery was evaluated for 27 hours.
All cognitive assessment was interspersed with extensive physical work
Subjects exercised vigorously each day by walking, running, and pulliné
simulated loads on a treadmill. Handwazre was worn during precold, cold, and
recovery testing. The subjectsa' fluid intake was controlled and limited
thr oughnut the study.. . -

> The results indicate that dehydration or cold exposure with limited

intake of fluids impairs cognitive perfcrmance, The five tests assessed
different processes and all tests, except Grammatical Reasoning, were
sensitive to cold and to 2.5% dehydration at foom temperature. Before
dehydration, both groups' performances wepé comparable on the Coding,
Number Comparison, and Computer Interaction Tests, The performance of the
dehydrated group, before the cold exposure, was 70-90% of the normally-
hydrated group (15th testing) and 79~90% of their prior peformance when they
were hydrated (6 & 7 testings). These differences were statistically
significant, except for Grammatical Reasoning. Both groups' performances
were comparable in the cold and 71-81% of the normally~hydrated group's pre-
cold performance, Performance in the cold was not affected by the initial
hydration state but recovery lagged in the predehydrated subjects. The -
aimilarity of performance impairments observed for dehydration at room =
temperatures and for cold suggests that 2.5% dehydration produces ;
impairments as great as those seen for extreme cold. Both dehydration and
- "cold 1mpa1red cognitive performances. AR
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Eftects of Dehydration or Cold Exposure and Restricted F\uid
Intake Upon Cognitive Pertfonrmance
L.E. Banderety Ph.D.y SP4 D.M. MazDougalls B.S.s D.E. Robertsys Ph.,D.

US Army Research Institute of Environmental Medicine (USARIEM)

Naticky MA 01760
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ABSTRACT

Controlled studies of cognitive performance in cold environments
are rare, Untfortunatalys few cold studies inciude hydration as an
independent variables and some studies confound performance and handware
effects., The present study examined the effectz of initial hydration
state upon cognitive peartormance during cold exposure. Five tests
(Codings Number Comparisons Computer Interactions Pattern Comparisonsy and
Grammatical Reasoning) were used to assess the cognitive performance of 36
male Marine volunteersz., Aszressment methods and four of the tests were .
adapted trom the Navy’'s programy Pertormance Evaluation Tasts for
Environmental Rezearch (PETER) the Computer Interaction Test was
developed at USARIEM. A1l subjects practiced the testzs extensively the 3
days before the cold exposure., Each test was usually given 5 times per
day for 4 minutes per administration. Computer Interaction was eracticed
% times per day for 7 minutes,

Two groups of 18 zubjects each were studiedsy 21 days aparts for 10
consecutive days. The 3econd group of s3ubjects was dehydrated by 2.9%4 of
their body weight by severe fluid restriction and exercise-induced
sweating the day before the cold exposure?’ the ftirst group was
o normal 1y~hydrated. All zubjects speant 3 days in an environmental chamber
- where temperatures during the day were ~-23 to -23°C with 4 km/h winds and
- night conditions ranged from -4 to —-10"C without wind. In the cold the y
: “ subjects wore protactive Artic Uniftoermst atterwards, recovery was <.
o .- evaluated for 27 hoursz. All cognitive assessment was intersperszed with A
. < extenzive phyzical work. SBubjects exerciszed vigorouzly each day by d
. . walkingy runnings and pulling zimuslated loads on a treadmill, Handware -
N o was worn during precolds coldy and recovery testing., The subjects’ ¢luid

= intake was controlled and limited throughout the study,

f: The results indicate that dehydration or cold exposure with
A - timited intake of f*luids impairs cognitive performance. The five tests
Y 1 aszessed different processes and all testsy except Grammatical Reasoningy

were sensitive to cold and toe 2.9%4 dehydration at room temperature. =
S Betonre dehydrationy both groups’ pertormanczes were comparabie on  the
o Codingy Number Comparizony and Computer Interaction Tests. The
. performance nf the dehydrated groupy betore the cold exposurery was 70-90%
T of the normally~hydrated group (13th testing) and 79-90% of their erior
% petormance when they were hydrated (6 & 7 teztings). These diftferences
. were statistically significantsy except for Grammatical Reaszoning, Both =
-, groups' performances were comparable in the ocold and 71-81%4 of the N
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normal ly~hydrated grous’s pre-cold pertormance. PerYormance in the ¢old Ve
was not affected by the initial hydration state but recovery lagged in the
predeahydrated subjects. The similarity of pertformance impairments e
observed for dehydration at rocm temperatures and for cold sugpests that .=
2.9%% dehydration produces impairments as great as those seen for extrame 3;
cold. Both dehydration and cold impaired cognitive perfoermances. ®
r .
INTRODUCTION 3
Dehydration can profoundly aftect behaviors especially when . !ﬁ
combined with elevated body temperatures. With marked dehydration heat S
exhaustion or heat stroke and death may result (1+6+16). Changes in e
emotion (&) aggression (&)y cognitive performance (16)y Jet fighter crew e
performance (4)y video target gcquizition: (1@)s and band steadiness, S
dexteritys and coordination (9913+18) have alszo been reported. Some ;*
studies have also shown negative results. Number Compariszson and Choice o

Reaction Time pertormance were not atfected by 3% dehydration (2) nor were it
vizuval reaction times to central and peripheral stimuli for 2.9 or 3% ale
dehydration (12). Oy
Mozt dehydration studies have examined physiviogical changes -
during heat exposure!? few have investigated cognitive or psychomotor e
performance, Studies of dehydration and mental performance in cold e
environments are even rarer and many s3tudies of e2old do npot manipulate :
dehydration as an independent variable, Tyrizalliysy pertormance studies in
cold investigate tasks which require hand s3steadinesss dexterityy and
coordinationy e.g@. (1.3+118),

The purpocse of this study was to inveztigate the effects of 5‘
dehydration upon cognitive performance under normal and cold temperature T
conditions,. Cognitive performance was evaluated by five testsy which were RO
sensitive to 4600 m simulated high altitude 4in one of our prior -0
investigations. }f%

R
METHODS e

Thirty-six active dutysy male Marine Corps personnel from Camp o,
LeJeuney NCs were the zubjects of this study, AVl were fully dinformed . -
volunteers. Their average age wasz 22.0%24 (SE) years and weight 76.%4x1.12 e
(8D) ka. s

Our investigation wasz part of a larger collaborative ztudy with !ﬂ

personnel from the Naval Submarine Medizal Research Laboratorys Groton, Ry
CTs and other perszonnel from USARIEM in which dehydration indicex (17) A

physical work pertformance (14917)y hand «cooling (17), and map plotting :ﬂﬁ
performance were evaluated, Two groups of 18 zubjects e¢achy were studied };
21 days apart. Each group was studied over 10 conzecutive days in a large r d
climatic chamber at the US Army Natick Rezearch and Development Center, AR
Naticks MAy where subjects were axercized and tested during the day and B
::.j_:.
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noused at night., In the first group studied subjects were tully hydrated
betore the cold exposurel the second garoup was dehydrated 2% by body
waight. For our pPurposesy these grouprs were regarded asz normally~hydrated
and predehydrated.

Testing on days 1-3 of each study wazr at 20 o 27°C and was used
to establish baselines. On day 3 subjects in the predehydrated group lost
34 of their body weight by severe fluid reztriction and sweat lorses over
18 hours. In the evening they were rehydrated to 2%. On days 4-8 al)
soldiers wore the protective Arctic uniform and were challenged with =23
to -23°C and 4 km/h winds from Q700 %o 1930 h. During these eveningss
conditions warmed to =4 to =10°C and there war no wind., Normal
temperature was restored and rehydration waszs begun wn days 9-10. A
program of vigorous physrical activity wasr maintained nn days 1-8.

SubJjects were given adequate food bukt were ltimited in the fluid intake
permitted them.

Five paper and pencil tests of cognitive performance were
administered during the 3tudy, Each tezt had 19 atternate formz and
sample itemz are shown (Fig 1), The Computer Interaction Tezt was
developed at USARIEM. The other tezts were adapted from items in a
fublication (3) from the Navy's Proagrams Pertormance Evaluation Tests faopr
Environmental Researchs i.e. PETER (3). The Coding Test raeaquirez that
subjects write zymbolz for different numbers from the legend at the top of
the page. Thiz test i3 similar %o procedures for manually aencoding
sensitive military radio communications. Subjects performing tha Number
Comparison Teszt indicate if the numbersz in each horizontal Ppair are the
same or different, Such test dJdemandzs are zimilar to comparing part
numberss mae a@ridss or numbers on property dercals.

The Computer Interaction Test avaluates a4 person’s global
transactions with a “computer® szystem. Subjects use a 12~digit dezk top
calculator with a liquid crystal display (Radiv Shack EC-2004) o solve
problems like thosze in Fig 1. A plasztic plate covers several calauylator
function keys not required Jduring tezting, The Computer Interaction Text
requires actionsz like those of zome military parzonnel whn u3ze computaer
Lkeyboard and dizplay sustems, In generaly information is entered inta  the
calcultatory one of 3ix sequential dperations iz perftormed, and dizplay
information iz transcribed onto the tezt form. The rezult may require
roundings Jdepending upon the answer's charactoristics.

Each Pattern Comparizon problem conzizts of btwoe paktterns with +the
zame numbaer of aztdrisksy i.e. &y 7y op 8, On zoma  problemsy A s3inqle
azterisk in one of the pattéerns will be Jdizplaced slightlu. Subjects
indicate i¢ fthe patterns on each problem are the same or different.
Grammatical Reasoning is a fext of verbad comprehenzion in which the
subjects decide if a two letter 3eries (zample) iz described correctly by
a ztatement, Thiz tezt evaluater underztanding 3 4 VAPr1LngS arammatical
transformations of languager @.9. "A precedes B"y "A i3 procedad by B*.
Grammatical Reazoning pertormance evaluates processer similar £o theze for
understanding written informationy e.g. orderzy technical proceduress  and
training manuals,

The Arctic chamber and other study activitiesr created a dynamic
zefting with distractions and special challenges for cognitive testing.

3
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Cognitive testing was interspersed between exercise intervals and the
requirements of other investigators. Typicallys ? subjects: were tested
while the other 9 subjects were exercised. Tasting sessions usually began
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2=3 minutes after 1D minutes of heavy exercise. We did not attempt to ifﬁ
reduce the noise from the two large S~-person treadmills or the extraneonus N
sounds produced by the exercising group during cognitive testing. Whaen

subjects were released to othar ztudiesy they were tozted (i poxssible)
when they returned.

Al tezxts were timed. Computer Interaction was evaluated for 7 Sy
minutes per administrations all other tests were ¢valuated for &4 minutes, o
Subjects were urged to work as quickly and accurateiy as possible. No =
subjects completed all problams on any test in the time allowed. Subjects P
were instructed formally before each ftest was @iven on day 1. Toe erovide & -
individual feedbacky data sheets were given to subjects showing their s
sequential test scores (number af eroblems attempted and number of errors) -
on days 1 and 2 and at the end of dJay 3. If individual error rates waere “
greater than 10% atter 8-~10 administrationsy comments written on the data i
sheet and/or verbal teedback suggested the subjact work slower to reduce ire

errors,

Each cognitive test was practiced zeveral times the first feuw days
to produce stable and near maximal baselines. Both groups were given each
test 9 times dJaily on days 1-3y excert group 1 which was tested 4 times on
day 1. SubJects: were tezted twice daily at 086800 and 1300 h during the
cold and restricted tluid intake (daysr 4-8) and recovery (dayr 9-10)
conditions, S8uybJjects wore handware Juring most cognitive testing. Group
2 wore the Artic mittens with woelen inzerts on days 3-9, Group 1| wore
military gloves with woonlen inserts on dayz 2y 3 and 4% on days -9 thaey
switched to the Artic mittensz and inzertz atter ¢the gloves were found
inadequate tor the <old, Woonden peancilszy 1 am in diametery were w3zed +to
complete the tests,

The mean number of problemz correct per minute was calculated to AR
provide a szingle performance s3core tor @ach tezt. A correction facktor &0 e

penalize for guessing was uwEred with the Number Comparizons Pattern .jﬁ}
Comparizony and Grammatical Reazoning Tezts. On days 4-8y the two daily o
administrations of each test were averaged to yield a zingle zcore. Ll

Body weights were detarmined at 0600 h daily szhortly arter ‘”'
awakening and voiding of urine. Subjeckts were weighed in their briefz in —
an adjacent room that was heated. On dJay 3 zubjects were weighted aAude "
3~4 times to document hydration ztate, Contral body weightsz i.e. 100% R
body weighty were fthe average »f day 1 and 2 weightsz. Perczent chanqge from g{f
100% beody weight was alze calcoculated, Al data were analyzed usaing I :'j
repeated meazures analyziz »of wvariance peogramz  cSreatoed with empp i;:

statiztical software (7). The ztatiztical zignificance of individyal data
points was determined with Tukey’'s HMSD ztatisztic for zelected multiple
comPrarizons (13), Statistical significance was zpecified az pa0,05,

“ AR
'.- '-,.
Lt
-
LR
R
P )
S
o'
..
* y TR L S R R S L e e e e e T e J";“ .‘(.‘."‘.-",;i.'.:' .~ "‘.’ LISLIPLTS R e s "- -.-':. X .:...-
N TR TL L SN SIIL S ST U UL COAL I L A N IR AR A AR NI AN "y ; .
AT R N OIS LRI UCh T ERANL G AL MMENOVORCWL Y ERL LS, K,
LA _shmi A e ) e LT A PR L N




AR - LA AR i AL S LN Pl Sy LN TN (LSl Nl Pl Al A Sl Wl

TR TS TR RS W"T\"'-T‘-*T
i

.
Y - . Dl ol o8

-
‘;

L i R

RESULTS

Day 3 fluid restrictions imposed in the predehydration group
were effective. Atter B8 hours: the @roup was 2.1%4 dJdehydrated as
inferred from changes in body weightt atter 10 1/2 hoursy the group was
2.9% dehydrated. We azssume subjectz were dehydrated ~2,9%% at 9«10 hours
during cognitive testing. In contrasty atter 35 hourszs (betore *luids
were replaced) the body weight of the normaliy—~hudrated group decreased
1%« After 10 1/2 hoursy thisz group was dehydrated O.7%,

Pertormances onh the Codingy Number Comparisony and the Computer

2 a.f B WU s & a B A8 E *HE

Interaction Tests are shown in Fig 2. Day 1 and 2 wvalues are the
averages for test administrations 2+3 and 6+7y respectivelyt day 3 data °*
are from the 13%th administration. Codingy Number Comparisony and

Computer Interaction performances were significantly impaired by 14.2y
10.9y and 30.4% in the predehydrated group (p<0.01) at room temperaturae.
Comparable data are shown for the Pattern Compariszon and Grammatical
Reasoning Tests (Fig 3). Normalliy~hydrated group values tor day 3 were
adjusted ¢to compenzate ftor significant (p<B.0%) group dJitferences
(admin. B8) betore completing the Pattern Comparision and Grammatical
Reasoning analuyses. At ter adjusrtment, the Pattern Compariszon
pertormance of the predehydration garoup was impaired by 14.6% (p<0,.01).
Grammatical Reassning performance was not affected by 2.9%% dehydration,
Body weight tell during the cold with restricted fluid intake
challenge (Fig 4). Betore the cold challenge (end of day 3)sy ¢the
normal—-hydration qroup was B.4% Vighter than:  thaeir 100% body weight
valuess but they lozt 1.7% more during days 4-8 in the cold, Al their
body weight changesy except day Iy were signiticantly diffecent from
their 100% body weight (p<@B.01). In contrasty the predehydration
group’s weiaht 1oss waz 2,7% Just before the cold challenge and they
lost but B.2% more by day 8. Their within-group weight Yosses were algo
significantly ditterant than control (p<0.01). Because the initial
weight 1033 of Qroup 2 wasz not restoreds between—group weight losses
were significantly graeatar in group 2 on days 4 (P<@.Q1)y & (P<@.0%)y 7
(P<Q.03)y and 8 (p<B.03), After 24 hourzs of recoverys the body weights
of groups 1 & 2 were significantly lessy i.e. 1.1 and 1.9%: than their
controls (p<B.B1), -
Fig 2 & 3 alzo show the impact of cold and fluid restriction

upon performance.’ Pertormance on ¢the Codingsy Number Compariszon,
Computer Interactiony and Pattern Comparizon Tezt:r waz signifticantly
impaired from bazeline (p<0.01) for the combination of cold and ¢tluid
restrictiony with a few exceptinnsg. Coding did not differ significantly
from baseline (day 4y normal-hydration aroup) nor did  Numbar Comparizon

on days By 7y and 8 (epredehydration group), Conziztent with +the =2,9%
dehydration datar at no , time was Grammatiocal Reazoning impaired
significantly in the cold, Maximal performance decrements on  the

Codingy Number Comparizons Computar Interacktionsy and Pattern Recognition
Texts during the cold and fluid restriction condition were 28,2y 19.2
27.1y and 33.6% of the normal-hydration group’z control performance.
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We also compared the predehydrateod group’s pertformance on each
test during the cold and tluid restriction condition with their day 3
pertformance when they were dehydrated, Only once (Pattern Compariszony

day &) was performance in the cold and fluid restriction condition more
impaired than that observaed on day 3 for 2.3%4 dehygdration at room
temperatuyures (p<0.01). On all other occasions pertformance impairments
tor cold and for 2.9% dehydration at room temperature were similar.

When normal temperature was restored and rehydration was begun
(day 92)y the two groups were compared. Atfter &6 hourse the parformance

of the normally~hydrated garoup on the Codings Number Comparizons
Computer Interactiony and the Pattern Comparison Tasts was not
significantiy different than their day 3 control valuesx. Their
Grammatical Reasoning performance at & hours actually exceeded baseline
performance (p<0.01). Number Comparizon performance in the

predehydratinn group did not Jditrer from the baseline pecformance of the
normalliy~hydrated group?! howevers Computer Interaction (p<0.03)y Coding
(Pp<@.@Y)» and Pattern Compariszon (p<0.01) pertormances remained
impaired. The next mornings 19 hours latery pertormance on these throe
tests was equivalent or superior to baseline.

The predehydration and normal-hydration groups were compared at

equivalent times during the s3tudy for possible group differences.
During the cold and tluid restriction condition the eferformance of both
Qroups on the tive tests was remarkably similary except for the
predehydration group’'s greatar performance on Number Compariszon on day 7
(p<0.21) and day 8 (p<0.Q03). On the other four teszts and at al) other
times during the cold and fluid reztriction condition, the groups’
parformances wera similar.

Similtar group trends emerged Juring recovery. After 1 and 24
hours the groups’® performances were not different on any of the tests,
except the predehydrated group’s performance wazr greater on Pattern
Comparizon (p<0.01). A3 noted eartiery atter & hours of recovery the
predehydration groue had not recovered as fully as the normal—hydration
qaroup, Hances between—group comparizons at & hours showed the
normal~hydration aroup’ s pertormances exceedad that of the
predehydration group on the Computer Interaction (p<Q.01), Conding
(p€@.01) Pattern Comparizon (p<B.B1) and Grammatical Reazoning
(P<D.03) Tests. Parftormance on Number Compariszon did not differ,

The two grouerr were alsxs compared with dJata collected betore the
dahydration manipslation. We only compared adminiztrations 9 and 8 ¢from
day 2y but both @aroups’ pectformances on the Number Comearizon andg
Computer Interaction Taszt: were 3similar. CoIing pPertonrmances ware
zimilar on adminiztration 9 but the predebydration aroup had greater
zcores on administration 8 (p<0.01), on Pattern Comparizon the
predehydration group had greater zcores initially (p+0.01)3% latar the
normal~hydratinon group did (p<0.093)., On Grammatical Reasnning the
normally—~hydrated gQroup’s performiance waz qreater (pd@.01) on bath
administrationz.
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DISCUSSION

Dehydration at nermal room temperatures and cold with fluyid
restriction produced significant performance impairmentzs on the Codings
Number Comparizons Computer Interactions and Pattern Comparison Tests,.
The Grammatical Reasoning Test was not artectaed. The changes observed
on the four tests are interesting since the tests require varied
processing (a4.9.¢ numbers symbolsy patternsy or numbers and words) and
have different memory and hand coordination requirements. Thiz finding
suggests a range of cognitive processes are aftacted by dehydration at
room temeeratures or cold, Our data contrast with earltier studies that
showed no effects on Number Comparison Pertformance atter 3% dehudratinn
in 14 subjects (Z) or visual reaction times after 2 1/2 or 9%
dehydration (12). ‘

Betfore dehydration wasr induceds there were performance
differences on the Pattern Comparizon (admin. 8) and Grammatical
Reasoning (admin.,. 9 & 8) Tests between the predehydrated and
normal ly=hydrated groups, To otfzet the higher than expected zcores tor
the normally~-hydrated group on each tests their scores (admirn, 13) were
decreased by the group difference observed earlier (admin. 8), Even
with thiz adjusrtmenty Pattern Comparizon Performance was sigrificantly
impaired after 2.3% dehydrationt Grammatical Reaszsoning wasz not,

We were surprized that Grammatical Reazoning Performance was not
impaired by deohydration, Our previous work at 4600 meterz simulated
high altitude demonztrated impairments and the test iz zenxifive ¢to

other stressful conditions in the literatura. We 3suspect that our
subjects had not received eonough training and feedback, Thiz 412
supported by the fact that Grammaktical Reasoning Pertormance was

equivalent in the two groups at the end of the study and our experience
has shown Grammatical Reasoning to be ovne of the more difficult tests
that we adminizter for zubjecktsr to underztand,

Cold and restricted fluid intake also impaired the zame four
cognitive tests that were affected by 2.9% dehydration at room
temporatures., There were zoma aexceptions such asz Coding performance
(day 4y normally—hudrated group) and Number Comparizen Performance (daysz
3¢ &y and B8y pPredehydration groupd. We have no  hypothaszaes e
explanations for thesxe nonzigrnificant data. The fact that Grammatical
Reasoning was not affected contrasts with a 3tudy reporting enhanced
pertormance during a4 cold cxpozure (8).

The literature 3uggezts that performance decriments in the cold
are probably due fto changes in manual dexterity and diztracting ztimuli

(11). Our test battery, emphasizes thinking and Procezzing o
infoarmation 20 manual dexterity would be lers important for our  testz
than those that measzure prychomotor parformance) @, (13+18). Qur
experience in the cold alze  zuggesits that competing activitjiess - 18

moving the hands or fteet to keep them warmy are probably alzs an
important tactor,
Our data indicate that ¢ach group’s pertormances on the four
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R
tests werey not significantly different during the cold and restricted RQ
tluids condition except for days 7 and 8 on the Number Comparison Test. ;Q
The earlier substantial performance changer obrerved for dehydration at ﬁ;
room temperature and the conszistent difference in weight lossy i.e. W
dehydrations of the twoe garoups (n the cold zugeest it there are ?k
dehydration effects they are probably masked by the effects of cold. N

Impairments on the Codings Number Comparizions Computer X
Interaction and Pattern Comparison Tests for the cold and restricted "
fluid intake condition were comparable o those for 2.3%4 dehydration in R
comtortable temperatures. This finding suqgests 2.37% dehydration at |53
comfortable temperatures can bhave effects upon coagnitive rperformance .M
which are as qreat as those observed at =23 ¢o -25°C. A 3econd e
consequence of dehydration iz suggested by our finding that performance .
impairments were fresent on three of the four senszitive tests athter 6 ’ﬁ}

hours of recovery. Thiz suggesrts that cognitive performance impairments v
tfrom dehydration may persist after partial hydration has occurred, :

R CONCLUS 1 ONS ~
.'a:f"n d :-j‘t .
e 1. Subjects dehydratad 2.5% of their body weights at room
&f( temperature exhibited impaired cognitive performances on the Codings .
e . Number Comparisons Computer Interactiony and Pattern Comparison Tests. iE
s The Grammatical Reazoning Test was not affected. Ot
e 2. Performance also deteriorated on the zame four tests e
N during a S-day cold exposure (=23 to =25°C) with restricted fluid e
i intake. o
- | 3. Performance decrements obzerved for 2.3% dehydration (raom E;
iy temperature) were a3 large asz those observed with cold and restrioted oo
o fluid intake.
',':\":o_ ] '.- ..‘_'
¥y 4., Performance dJuring the cold and restricted fluid intake .
ALY condition was not different in subjeczts who began normally hydrated or %
dehydrated 24, : -
S, SubJectss dehydratad 2% before cold exposurey exhibited ﬁf

partormance dJecraments longer Jduring recovery on  three of the tour -
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cognitive taztz than the normally~hydrated group,
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% ADDENDUM 1
:f Muman zZubJects participated in theze studier atter giving their -
: tree and informed voluntary conzent, Investigators adhered 0 AR 70-29% .
and USAMRDC Regulation 70~2% on VUsze of Volunteers in Rezearch, -

» The viewss dpininnzs and/or findings contained in thiz report arg ﬁ
. those of the author(z) and zhowld not be conztrued az an official , o

- Department oFf the Army pozitiony policyy or deciziony unless zo deszignated -

A by other official documentation, P
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3 FIGURE CAPTIONS Hat
. ' ey
s Fig 1 - Sample items from the cognitive tests used in the study. :;x::_’.]
o 9 S
Fig Z - Baseline (120%) and successive body weights during the |
cold and restricted fluid challenge. Control subJjects began the cold -
k" exposure normally~hydratedt whereass other subjects were predehydrated. R
5 2 R
. FiQq Z - Cognitive performance on the Codingy Number Comparison, e
. and Computer Interaction Tests for trainings 2.5% dehydration at room .0
' temperaturesy cold exposure with restricted fluidssy and recovery. F"'.\
. _-4\'.&‘
g Fig } ~ Cognitive pertformance on the Pattern Comparison and fEI::::-
S Grammatical . Reasoning Tests for trainingy 2.35%4 dehydration at raom :Lf',:',-f
. temperaturess cold exposure with restricted fluidsy and recovery, o
! ‘ O
e
.. 11
g
%
e et s h e T S Py T e T S R NP Y0 s Tty St Rt Sl
RN L, O3 CX R ANy 2ottt e P HRBAN S




w
-
F
A
4
4
4

L
4
L
L Z
:
g M m
P ~
: 3ii:
. o _7_n_
m =13t
: 2

0823368 0823328
230085610__233045010

COMPUTER INTERACTION
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