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SUMMARY

Background

In previous cold weather combat, preventable cold injuries have occurred.

Failure to follow medical guidelines may contribute to these injuries. If so,
developing methods to improve these behaviors would enhance operational
effectiveness. This study extended prior research designed to identify health ]
beliefs and attitudes which might be manipuiated to modify c¢old weather health
behaviors.
Approach

This study was undertaken to confirm earlier findings that health beliefs
predict cold weather health behaviors. In an attempt to improve the precision of
prediction of the cold weather behaviors, the original behavior and predictor
measures were improved and new predictors were developed to evaluate the effects of
adgditional predictors suggested by observations made during the initial study.
Marines (n = 231) undergoing cold weather training in 1984 and 1985 completed

questionnaires describing their daily food intake, water intake, foot care, physical

symptoms, mood state, and the day's work load. Data from Marines completing thesge
assessments on at least three days in 1984 and at least two days in 1985 were
selected. Questionnaire measures of demographic characteristics, health and dietary
habits, health beliefs, and factorc that had affected field behaviors also were
completed. In 1984, weight was measured before and after training and 40 men
provided urine samples paired with the behavioral questionnaires; urine specific
gravity was an indicator of dehydration.
Results
Median calorie intake was 2690 calories per day compared to a recommended 3200.
Mediar water intake was 2.7 liters per day compared to a recommended 3.3 liters per
day. Eleven per cent of the men failed to meet basic foot care guidelines. Food
intake, water intake, and foot care had at most slight associations to physical or
emotional symptoms. Physiological evidence suggested only minor food and water -TS?F__-_
' intake deficiencies. Foot care and food intake were higher among men who believed O
these behaviors would reduce the risk of illness. Multiple regression equations 0
combining hez'.th beliefs and situation-specific attitudes explained an average of ——:::::4
14.3% of the variance in behavior. Issuing foot powder to the men in one 1984....._.....____T
company prior to training improved foot care 16% relative to the other 1984 company. e
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Conclusions

(4

M Y

3
Ty

Combined with other cold weather resetrch, the findings suggest that the typical

r Aty

marine's behavior in the cold approximates his actual needs. Minor deficiencies

]

occur, but do not affect well-being. It is possible, however, that in more ex“reme

-

environments substantial deficiencies might occur. Although the presence of reliable
associations between health beliefs and attitudes means that it is possible to modify
behaviors by addressing these psychological factors, the effects of such programs
probably would be minor. Issuing foot care supplies or redesigning field rations

appear simpler means to the same end.
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INTRODUCTILON

Cold-related health problems occur in cold weather military operations despite
the guidelines which should prevent such illness (Hanson & Goldman, 1969: Hawryluk,
1377: Vaughn, 1980). Therefore, it is probable that at least scme men do not follow
the guidelines. This inference is supported by the fact that risk of cold injury 1is
associated with characteristics that predict failure to follow edical regimens in
other se:tings (tiaynes, Tayler & Sacvkett, 1979; Sumner, Criblez & Doolittle, 1974).
This research was undertaken to test the utility of the Health Belief Model (Becker,
1374; Posenstock, 1966) ior identifying psychological factors which are related to
cold weather health behaviors.

in 1nitial study partially supported the Health Belief Model (Vickers & Hervig,
1284)., The belief that performing health behaviors reduced the risk of illness was
related to better food intake and foot care as predicted. Also, better foot care was
related to greater perceived severity of illness as predicted. However, lower food
intake was related to higner perceived susceptibility to illness and to higher
perceived severity of illness if it occurred; these two findings were contrary to

Health Belief Model predictions.

Additiocnal! findinis 1nvoiving attributes which were not part of the basic Health
selief Model produced several interesting relationships. Cold weather health behav-
iors mad littie relationship to the demographic attributes that characterize individ-
uals with cold injuries, but lower food intake was reported by older men in the
sample. Yealth hahits were useful predictors in two linstances. Good preventive
healtih hapits in everyday life were related to better foot care and risk taking
terdencies were related to lower water intake. Situational factors such as climate,

work load, wmorale, and leadership were not related to health behaviors. Finally,

FAAP LIS oWl W B 1 IOV RS W 1

I N

negative mood was reiated to lower feood intake, thecreby supporting earlier field e
~

. omservations (Hedblem, 1926%5; McCarrol!, Lenniston, Pierce & Farese, 1977). :
. . )

Trhe stuldies (descrived below were undertaXen to roeplicate and extend these earli- q

¢r findings with three important nodifications. First, three-day retrospective 3
reporos of ealtn keihavior 1a the field were replaced by repeated administration of {
Zeily diarics te increase the sensitivity and reliability of the measures. Second, .
the heaith nabit and hoaslth belief measures used in the eariier study were modified i
p

In an attempt to inprove weak, but significant, predictors of cold weather health -
s

beksvi.rs. Third, new measures of situation-specific beliels about health behaviors {
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a2 11lied because interviews with marines suggested these were important determi-

nants of cold weather behavior. Finally, dietary habit measures were added to test

the possibility that poor autrition in the field was an extension of generally bad

eating habits.

METHOD

Sample

Data collected in FYB4 and FY85 were combined for the analyses described in this

i i

report. Analyses were limited to individuals who completad 24-hour behavior diaries
(see below) at least 3 days 1n FY84 and at least 2 days 1in FY85. The three-day

criterion for FY84 was based on evidence that three days' data provides stable esti-

e i Ly

mates of long-term behavioral trends for diet and simple behaviors sucn as foot care.

The criterion was relaxed for FY85 because data collection difficulties limited the 3
opportunities to administer the diaries. A trade-off therefore was necessary be-
tween sample size and cricerion reliability.

The FY34 sample included 130 men and the FYB85 sample 101 men. Median age was 21
years. Medran education was 12 years. Self-reported racial composition was 66%
white, 20% Black, 7% Hispanic, 5% American Indian, and 2% other. Median length of
service was 24 months. Modal rank was E-3 (48%) with 21% below E-3 and 31% above E-
3. The men who met the 1nclusion criteria were representative of their units with
regard to each of these attributes.

Daily Liary Measurcments

Fool Intake. The diary listed each component of the Meal, Ready-to-Eat (hereaf-
ter, MPE), the standar: field rations used during the training. Participants checked
Off the specific R components consumed for each meal during the last 24 hours and

wrote 1 any non-MRE food consumed during that period, including hot meals provided

_‘,_j

3
1 the field, The ML reports were translated 1nto estimated nutritional iatake "é
3

using valaes wiven in ilirsch, Meiselman, Popper, =- al, (!'984, pp. 162-176). Nutri- 3
tisnal estilitates for noii-MRE foud were determired t:rom standard serving sizes pro- 3
f

3

vided by a Marine Corps dietitian and data from standard sources (Adams, 1975; 4
, ) 3

Penrington & Church, 19853) or masufacturers of tooie such das candy bars. i
—

Water Intake. water intake was assessed by participants’ reports of the number 'é

2

. Lo . . -3

of cantecens of water consumcl in the last 24 hours. Participants estimated intake to é

L

the nearest quarter or a canteen. The instructions indicated that water consumed as

part o: coffee, coroa or other Jdrinks be included in the estimate.

~2-
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Participants reported the frequency of changing socks,

Foot Care Assessment.

and using fcot powder during the last 24

drying one's f{feet,

washing one's feet,

recommended for good foot care in the cold

hours. These specific behaviors are

1979;: Headquar-

(Commanding General, Marine Corps Development and Education Command,

ters, Department of the Army, 1968).

item composites tormed

Symptom Reports. Physical weli-bcing was measured by

from self-reports of 58 symptoms reflecting a wide range of possible health problens

The instrument was modelled after the Environmental Symptom Question-

(Appendix A).

1980) with modilications to in-

1979; Sampson & Kobrick,

naire (Kobrick & Sampson,
clude symptoms specific to common cold weather health problems (Commanding General,

1968: Headquarters, Department of the

Marine Corps Development and Education Command,

1968; Hess, 1978).

Army,

Mood and the perceived physical effort were

Mood State and Perceived Workload.

Mood state was assessed by the 40-

reported as par'. of the diary gquestionnaires.

This questionnaire pro-

Blersner, and LaRocco (1974).

item questionnaire cf Ryman,

ldepression, fatigue, fear, and happiness. Per-

vides measures of activity, anger,

ceived workload was measured with Borg's (1978) perceived effort scale.

Physiological Measurements
measurements were obtained for the FYB84 sample.

Weignt was meas-

attired in t-shirts, trousers and socks. One

ured on a balance scale with the men

weighing was prior to cold weather training and a second after cold weather tiaining.

The post-training weight was obtained 3 days after the end of the training period, so

the men had had time to rehydrate,
Volunteers from two platoons provided urine samples on the mornings following

Morning samples were taken to avoid acute dehydra-

the daily diary administrations.
Urine specific

t1on which heavy work might have produced at the end of the work day.

gravity was determined by refractometer. Data analysis was limited to individuals

= 40) to

who provided at least three urine samples during the course of the study (n

have a reasonable assessment of average long-term trends.

Predictors of Cold Weather Health Behaviors

included age, length of service,
3

Demographic variables

venographic Variables.

self-ratings of family social class on Centers’' (1949)

rank, vyears ot education,

1) to "Upper class" (scored 4), and ratings

(sc -ed

"Lower class"”

scale ranging from

general health with responses ranging from "Much below average"” (scored 1) to

for

Race was recoded from the categories described

“"Muclh: ab.ove average" (scored 5).
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under "Sarple" to a wWhite-Nonwhite dichotomy (scored O and 1, respectively). Meas-
ures of cold weather experience included reports of prior cold weather training
(scored none = 0 and any other response = 1)} and prior cold weather injury(ies)
(scored none = 0 and aany other resvonse = 1i).

Health Beliei Model Variables. The Health Beliei Model (Recker, 1974:

Rosenstock, 1966) predicts that people will underta¥e health-supportive actions when
they perceive themseisves to be susceptible to illness which would have severe ef-
fects if it occurred, but which c¢an be avoided by taking preventive action. A ques-
tionnaire to measure the three primary Health Belief Model concepts was administered
to FY85 participants and approximately half the FY84 participants, §Scheduling diffi-
culties prevented administration of the questionnaire to tie remainder of the FY34
sample.

Perceived susceptibility to illness (Susceptibility) was measured by racings of
the probability of developing each of 11 health problems Juring cold weather train-
ing. The specific problems included represented possible effects of cold exposure or
common health problems for troops during ¢old weather training (Vickers & Hervig,
1984). The rating scale ranged from 0 (Never happen) to 100 (Absolutely Certain).

Perceived severity of illness (Severity) was measured by the estimated sewverity
of each of the 11 problems with severity defined as expected impact of the indicated
illness on performance in the c¢old. Ratings were made on a scale from "“Not at all
serious” (scored 1) to "Extremelv serious" (scored 9).

The perceived efficacy of health behaviors fo:r reducing illness (Efficacy) was
measured by rating the effects of specific health behaviors on the risk <t becoming
ill in the cold. Participants provided efficacy assessments for several specific
levels of each health behavior (hAppendix B). The efficacy raling alternatives ranged
from “Decrease a great deal" (scored 1) to "Increase a great deal” (scored 7).
Initial analyses employcd indaividual itemc as predictors of behavior because there
was no a priori basis for determining which behavioral levels would produce useful
etf.cacy ratings, Trose analyses indicated that items representiag low frequencies
of behavior were the most useful as predictors of behavior. Virtually all of the
ratings for these items fell i: the respoinse range indicating that the behavior in
question would increase the rist of illness. Therefore, individual Jdifferencas oun

the efficacy rating scales represent differences 1n the perceived scverity of lbehav-
Y c I Y

iors that are, by coiisensus, maladaptive.




AR Sai e bk ond Sab Nad Al sl il ol She A} o 4 S Nk Al ad e Bl Sod "l b Bt dhat ' Rt dat ) e aa- ay o ae s Aaldacd at Lotk ath ot ath PR AR A0 A St F AL Dol Sad ¢ anl Gul ut

v

X

¥

e

X

‘f Health Habits. General health habits were measured in the FYU84 sample, but not
.Si the FY85 sample. Exploratory analyses indicated that the initial findings ghowing

~ these behaviors to be significant predictors of cold weathar health behaviors did not

N replicate.

‘-j 4
:J Dictary Habits. A dietery habits questionnaire acked participants to indicate
- )

LNy : .
% how many days per week they ate breakfast, lunch, dinner, and snacks. Response =

alternatives ranged from "Less than once a day"” (scored 1) to "Moie than 3 times per
day" (scored 5). These guestions were used to assess dietary habits because they

have been shown to be related to morbidity and mortality (Breslow & Enstrom, 1380). i

PR,

Analyses employed the individual items separately and combined as a measure of total

meal fregquency.

*
LY
~ Reported Reasons for Behavior. Based on interviews with marines during the ’
Y
. , . .
e preceding research, items were construclted to measure reasons why food intake was
od
¢

-

high or low, why water intake was high or low, and why foot care was high or low.

”~

The specific items are given in Appendix C. Response alterunatives ranged from "Disa-~

AN
N gree strongly” (scored 1) to "Agree strongly" (scored 5).
g
.l
{\ Analysis Procedures
B —_—

v
bl

\iialyses were conducted with the Statistical Package for the Social Sciences

N (spss®, Iunc., 1983). A series of analyses of covariance were performed with water

b " &

\‘i. - .

- consunption, food intake, or foot care as dependent variables. Each analysis paired

p a dependent variable with a potential predictor as a covariate and the FYB4-FY85
d samples as the group classification variable. A predictor-dependent variable associ-
i . .- . s L .

. ation was accepted as significant if the analysis indicated z significant covariate
-K effect and parallel within-group regression lines. The pooled FYB4~FY85 correlation
S
I. . - - . . - .

e coefficlents for those predictors which met this criterion have bezn reported,
-

: Steowise muitiple regression dgtermined the combined predictive power of the
L

-.‘.n . . . . : . .

‘i replicated predictors. These regression analyses were performel with pairaise aswd
‘ »

- listwise deletioun f9r nissing data. Missing data did not substantiaily affcct the
';: firdingys. The results frow the rejressions witihh pairwise deletion have bean roporte-
F . el. *
oy
.,.\
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RESULTS

Patterns of Cold Weather Health Behavior

The average calorie 1intake was eelected us the sole indicator of nputrition
because exploratory analyses indicated that individual differences in specific nutri-
ent3 were highly correlated with one aaother and with total calorie intake. Also,
food intake guidelines typically are phrased in terms of calorie intake. Average

calorie intake was 2890.3 kcai/day (S.D. = 1272,3; Median = 2690.2). Average report-

ed water intake was 2,80 liters/day (S.D. = 1.04: Median = 2.67). Average foot care

Y

» was 3,75 activities per day (S.D. = 1.85; Median = 3.50). Details or the intake of
> , . .

Y specific nutrients are available from the authors.

N

Well-being and Physiological Correlates of Health Behaviors !

Adjustments for body size were made prior to estimating the relationships be-
tween food intake and water intake and indicators >f well-being and physiological

status. This adjustment was nade because changes in well-being and physiological

| 3¢ ~AALLIAY

status should arise only when benhavior fails to meet needs and needs are affected by
body size. Estimated food requirements wcre computed on the basis of Kleiber's
(Lloyd., Crampton & McDonald, 1978, pp- 403-429) formula based on body size and age.
The adjusted intake correlated r = .19 (p < .0l) with activity and r = .20 (p < .0l)

with happiness, but was not related to physical symptoms.

.

T
IR Y

The differernce between reported water intake and estimated requirements (see

Lloyd et al., 1978, pp. 29-31, for formula used to estimate water requirements)

’
-~

correlated with depressed mood (r = .13, p = ,05) and fatigue (r = .14, p < ,05) and ]

. .
(]
o g

symptoms of respiratory tract problems (r = .15, . < .03), upper respiratory infec-

.

tion (r = .20, p < .0l), cardiorespiratory symptouws ot exertion (r = .22, p < .01),

) '.J"—‘"

’

and central nervous system symptoms (r = .14, p < .04).

FY84 physiological measurements were ketter correlates of health behaviors than

~ N . .

"o were symptoms, Weight loss averaged 3.09 pounds 1n this sample. The correlation

.
o between weiaht loss and the difference between reported intake and estimated require- 3
R

- wents was o= .36 (p o« uCl, one-taileqa).

. .
b: rine specifirc 1ravivy provided an onoiea ou denydration. Tae averaye specific 1
v

ﬁ: gravity was 1.0ze (3.0, = .00z, n = 4uj. The ditfe cnve between reportoed water

N

»

~, intake Al @rtipa’nd o] ITCRENGS CONIClite  r s - Z2F (- < Y8, no= 35) witn average

.
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Test of the Health Beliet Madel

The fundamental Health Belief Model received weak support. This model predicts
that people wili engage in health behaviors when they perceive themselves to be
susceptible to health proublems which wiil have severe effects if they occur, but
which can lbe avoided by taking appropriate preventive actions. The apnalyses .ndicat-
., ed that:

{a) Perceived susceptibility to illness was not rolated to field behaviors.

{(b) Perceived severity of illness had no reliable relationship to behavior.
N 2lthough severity was related to higher water intake in the present study
(r = .18, p <« .22, one-taiied), this {inding was nnt a replication of FY83
. results (Vickers & Hervig, 1384).
(c) Perceived efficacy of pehavicr tor preventing illness consistently predicted
foot care and food intake. In the present study, the correisations were
r = .23, (p < .0l, one-tziled) for foot care and r =~ .17, (p < .03, one-
tailed) for food 1ntake. These associations replicated findings from FY83
research.
. {d) There were no reliable interactioni betweer the [lealth Belief Mcdel compo-
nents.

Reported keasons for Heaith Behaviors

Situation-specific beliefs and attitudes had some influence on cold weathar
health behaviors. Results were:

(a) water Intake: Lower water intake was reliably related to the individuals
belief that his personal needs were less than specified by the guidelines (r = -.20,
p ¢ .01) and that he drank er.>ugh to avaid thirst (r = .15, p < .04).

(b) Food Intake: Lower calorie :ntake was associated with reported attempts to

lose weight in the field (r = -.2), p < ,01), to avoid foods which increase thirst

(r = -.1¢ p < .03) and & belief that Jower intake could be made up at base camp N
(r = -.20, p < .01). iarginally hicher intake accompanied reports ot eating enough ;
to ensure a’eguate cneryly (r = 13, p ¢« ,06) and being uncertain about how much food t
* was needed for well-beinj an the cold (r = (13, p <« .06). i

(c) Foot Ca...:  Peorer foot care was associated with reports that proper foet
care was too much tiouble (r = -,30, p ¢ .0l), that foot care guidelines were too
protective {r = -.13, » <« ,u5}, that feet were a concern only when symptoms developed

(r = -.20, p < .f&ij, wrnd that significant problems were unlikely during short stays

o in the field ‘r - ~.7', p < .0l). In addition, better foot care was associated with
recported attempts. - :ollow the foot care guidelines (r = .23, p < ,01),
-7-
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Regrassion Equations for Health pehaviorl

The regresrion analyses to combine the attitudes and beliefsa into overall pre-
dictive equations for the health behaviors used individual reasons for field behav-
iors as predictors despite the low reliability which can be expected of single item
veasures, This Jecision was made because the corralations between significant pre-
dictors cf behavior showed substantial independence between items. As a result, item
composites formed from these significant predictors had estimated internal consisten-

¢y coefficients below .40 for fcod and water intake. Results were:

Liquid Intake = (-.51*Race) + (-.18""Personal Need Less than Guidelines") +

(.14*"Drink Enough to Avoid Thirset") + 3.47

2

(rR? = .14, RZ .12)

adjusted =

Fouod Intake = (-146.8*"Try to Lome Weight™) + (162.5*"Uncertain about Require-

ments") + (-146.7*"Avoid Thirst-inducing Foods") + 2B87.5

2

2- -
(R%=.10, R adjusted

.08)

Foot Care = (-.27*"Too Much Trouble")} + (.32*"Followed Guidelines") + (.30*Effi-

cacy) + 1.91 (RZ=.19, Rzadjuate = .am

In these equations, "Race” was a dichotomous variable scored "wWhite" = 0 and “"Other"

= 1. Phrases in parentheses refer to the reasgons for field behavior described in the
preceding pages. “Efficacy” was the Health Belief Model predictor.

Special attention should be paid to the adjusted R2. This value indicates the
expected shrinkage in the proportion of variance which the regression equations
would explain if the present resenrch were replicated in a representative sample of
marines undergoing coid weather training. This statistic averaged 12.3% across the
three behaviors. Even with allowance for measurement error, the multiple correla-
tions obtained in these studies indicate imprecise predictions of actual behavior.

Additional Analyses

Foot care aud food intake were composite variables including a number of specif-
ic behaviors. 1If the specific behaviors comprising these composites have different
determinants, better understanding of the behavior might be achieved by developing
predictive equations for each separate component and summing the predictions to

estimate overall behavior. This hypothesis was not supported for either behavior.




The possibility of identifying specific symptoms which could be used by the men
ag indicators for increased food or water intake was considered. No reliable associ-
ations were found. Additional analyses tested the possibility that the presence of
symptoms served as a cue tc act on health teliefs. The sample was divided into low
and high sccrers on selected symptom composites by dividing the sample at the median
for each composite. The selected symptom composites for each behavior were those
which included symptoms associated with deficiencies in the target behavior. The
hypothesis that stronger health belief-behavior correlations would be found in the
high symptom group was supported with chance frequency.

The dietary history measures had been included to test the possibility that poor
day-to-day habits left some wmen ill-prepared to meet the rigors of the training
program. This hypothesis was tested by dividing the sample into groups with good
and bad dietary habits. Calorie intake then was correlated with reported symptoms in
these two groups. The hypothesized pattern of significant negative correlations in
the group with poor dietary habits, but not the group with good dietary habits was
not found. Meal regularity did correlate with cold weather calcorie intake (r = .20,

‘P ¢ .0l1), but this predictor did not imprcve the regression equation reported above
for calorie intake.

Measures of general health habits were administered to the FY84 sample because
FYB3 research had shown these habits tc be weak predictors of all three health behav-
iors. These findings did not replicate in initial analyses of the FY84 data. These
measures were dropped from the FY85 data to reduce the length of the questionnaires
to meet time constraints for data collection.

Further analyses examined the effects of a serendipitous field experiment. One
battalion issued foot powder to each marine prior tvo cold weather training: the other
did not. The use of foot powder was significantly higher in the battalion that
issued powder (Mean = 1,02 times/day versus 0.46 times/day, t = 5.43, p < .001). The
battalions did not differ significantly with respect to any of the other three foot

care activitizs (p » .17 for each), but the difference in use of foot powder produced

a significant difference in overall foot care (Mean = 3.6l times/day versus 3.02

times/day, t = 2.51, p < .02).
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DISCUSSION

The Health Behavior Model is a poor predictor of cold weather health behaviors.
The only Health Belief Model (Becker, 1974: Rosenstock, 1966) prediction supported
ky the data was that perceived efficacy of health behaviors would be related to
better health behavior. Although this support was limited to food intake and foot
care, these findings did replicate earlier results (Vickers & Hervig, 1984). Howev-
er, even these reliable associations predicted 5% or less of the variance in behav-
ior.

This project has focused on the basic Health Belief Model proposed by Rosenstock
(1266), but recent expansions of this basic model (Becker, 1974) probably would not
alter the findings much. Demographic attributes, one component of the revised model,
generally did not predict cold weather health behaviors. Also, the reasons given for
behaviors in the field included reported barriers to behavior. Barriers were nonsig-
nificant predictors of kehavior.

One aspect of the expanded Health Belief Model did receive some support. The
small, but significant, associations between water intake and symptoms were consis-
tent with the hypothesis that symptoms are a cue to action. If low water intake had
caused symptoms, the asscciations would have been negative. Instead, the associa-
tions were positive and may be evider.ce that symptoms spurred higher intake. Howev-
er, this trend was limited to just this one behavior.

The situation-specific health beliefs and attitudes improved on the predictions
obtained with the basic Health Belief Model. However, there was no general theme to
provizZe a basis for modifying the i.calth Belief Model by adding new concepts that
would predict all three behaviors. Thus, although specific beliefs and attituaes can
predict health behaviors in the cold, a substantial number of specific attitudes
wodld have to be considered to achieve moderately strong prediction.

One possible reason for the weak support for the tlealth Belief Model is that the
nost common 2old weather health problems are minor musculoskelctal injuries and upper
respiratory 1nteccions (McCarroll et al. 1977: Sampscon, Stokes, Rarr, Jobe & Hamlet,
1981). Suchl: illnesses are miid relative to the types of illness that has frequently
been the focus of health belief research (Wyler, Masuda &% Hoimes, 1968). The Health

Belief model may appiy best when the health riske invelved are so substantial that

hualth concerns becone an overrldin  det-tniooant of behavior. A related possibility
is that tie specific behaviors stuti=d may nase affected the findings. Most applica-
tions of the Healt® Relief Model fo.us an activities nndettaken for the specific
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purpose of reducing a clearly identified health risk. Nutrition and hygiene activi-
ties Lack this specific, focused connection to a single health outcome. Finally,
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recent models of coping witl, risk suggest that perceiving susceptibility to adverse q

outcomes motivates a search for ways to cope with the risk. Applying this reason-
ing, severity and susceptibility would not predict specific health behaviors such as
food intake, but would predict the search for alternative ccurses of action. The
present studies did not include measures of such activity.
Situational factors such as workload and morale {(as measured by mood) accounted
for very little variance in the behaviors of interest, so the Health Belief Model did
not fail because these factors overrode health beliefs, Also, situational factors iy
had little effect on the relationship between beliets and behavior. The positive -

that heavy breathing may be a cue for water intake, but this isolated significant

)

association between cardiorespiratory symptoms of exertion and water intake suggested %
~

finding must be interpreted cautiously.

The above conclusions should be valid despite the reliance on self-reports of
behavior. The associations between food intake and weight loss and liquid intake and
specific gravity provided one indication of validity. Although these associations

were substantially less than 1.00, perfect correlaticn would not be expected without

taking into account other {actors affecting the criterion. The weak correlations
between behavioral repcrts and psychological well-being indicated that the i1eports
were not substantially biased by psychological state or general methcdological
factors such as acquiescence or social desirability.

Other research also supports the validity of the dependent variables. Hirsch,
et al. (1984} found correlations of r = .85 to r = .95 between reported and measured
food intake for military perscnnel eating MREs. Further evidence of a correlation

between reported water intake and urine specific gravity is provided by comparing

Wyant and Caron's (1983) report that men who reported drinking less in the cold than
the FY84 sample also had higher urine specific gravities. Direct validity evidence
is not available for foot care, but it is known that people can accurately report
‘ simple behaviors of this sort when dailly rerorts are cumulated (Epstein., 1979).
Conclusions
Aithough there were some reliable associations vetween attitudes and cold weath-
er health behaviors, programs to change health behaviors by changing health beliefs

and attitudes would be 1mpractical for twd reasons:
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" (a) There are simpler ways to change behavior. Issuing foot powder improved

k: foot care 16%. Research on field ration indicates that adding flavorings

?i for water and adding breakfast foods could improve water intake and food R
. intake, respectively. Other researchers concerned about performance in the ;
E: cold currently are testing these possibilities. J
?i (b) Attitude changes would have little effect. The weak associations between

?ﬁ attitudes and behavior indicate that large attitude changes are needed to }
- produce substantial behavioral change. The current state of the art is %
E§ suck that it is unlikely that it would be poasible to design programs that

3; reliably produce major changes. This problem would be made more difficult 4
K by the fact that a very large number of specific attitudes apparently would

" have to be changed to substantially modify health behavior in the cold.

%& Another conclusion from these studies is that improving cold weather health

gi behaviors is unlikely to affect performance. These studies have produced no reliable 4

relationships between poor health behavior and physical symptoms which would precede 1
significant performance impairment. Weight 1loss and urine specific gravity data
detailed in prior progress reports have indicated that actual deficiencies were minor

compared to recommended intakes (McCarroll, Goldman & Denniston, 1979; Tarpan, Jacey,

Heyder & Gray, 1982). It is noteworthy that the recommended intakes assume somewhat

heavier work locad and salt intake than was typical of the samples studied. Also, the

Eﬁ actual deficiencies were substantially less than those which other research has shown

}f do not aftect performance (Roberts, Patton, Pennycook, et al., 1984; Wyant & Caron, k
. 1983; Wyant, Wilkinson, Meiselman, Symington & Hunn, 1980).

ij A third conclusion is that maladaptive behavior patterns do not explain previ-

t* ously noted associations between demojraphic characteristics and cold injury. With

the exception of a modest relationship between race and water intake, there were no

8. A

reliable associations between the two, Therefore, attention should be directed to

.

g, the possibility that demographic attributes correlate with cold injury because they 3
:; are related to the type of work done in the cold or amount of exposure to the cold

:; (Sampson & Jobe, 1981: Sampson, Stokes & Jobke, 1982). Prior work has not demonstrat- ;
E§ ed these hypothesized associations definitively because the studies have lacked

E:' control groups for comparison to the cold-injured group.

ES Recommendations

The conclusions are limited by the fact that they were based on data obtained

A

L
3
.
e

under relatively mild climatic conditions. Although exact meteorclogical data were
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not available, temperatures typically were well atove freezing during most work peri-
ods. If a significant proportion of cold weather operations can be expected to
involve more extreme cold, additional research to determine how well behavior adapts
to needs under those conditions may be useful. The instruments developed in this
project could be used €or this purpose.

If a need tc modify behavior were established by further study, a second recom-
mendation would be that other procedures to modify c¢old weather health Dbehaviors
should be tested before considering the modification of health beliefs and attitudes.
This recommendation assumes that modified or supplemented rations and foot powder
can be supplied to troops with minimal cost and probably with significant effects.
In contrast, useful attitude change programs are likely to be complex, to be costly
in terms of personnel time, and to have little effect. However, cold weather train-
ing should continue to include elements designed to induce proper beliefs and atti-
tudes. When such elements are a routine part of training, they should produce at

least some positive effects without imposing significant costs.
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ArPENDI1IX A

SYMPTOM REPORT MEASURES
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SYMPTOM REPORT MEASURLS
The symptom questionnaire was a modified version of the Environmental Symptoms
Questionnaire developed by Kobrick and Sampson (1979) and Sampson and Kobrick (1980).

These symptoms were selected to reflert the occurrence of illness syndromes associat-

L
T

ed with cold weather (Commanding General, Marine Corps Development and Fducation

P
»

| LI
. L |
Command, 1979; Headquarters, Department of the Army, 1068; Hess, 1978) and common- '.
ol
place illnesses in the cold (McCarroll, Denniston, Pierce & Faresc, 1977). Respon- ;-"‘
dents were asked to indicate how much of a problem the symptom had been in the last ?
N 24 hours. Response alternatives ranged from "“Not at all" {scored 1) to "Extreme" t\:
L
(scored 6). -
Items were classified according to the body part or organ system implicated 1
(e.g., respiratory symptoms). Factor analyses then were performed to determine ~a
“l

whether the resulting groups of 1items contained more than one factor. If so, the :r.
!
factors identified in these analyses defined the item composites used to determiune } :
o
the relationships between health behaviors and physical well-being. Unweighted sums gﬂ
of the item responses provided composite scores. The symptom composites are giver E§
)

below with names assigned on the basis of the items with primary loadings in the Ny
o

factor analyses. ;~:
w0
EYES: Irritated or gritty feeling eyes: Hot, sticky feeling in eyes; Watery )
eyes; Difficulty focusing eyes; Blurred vision. :::
="
RESPIRATORY TRACT: Extremely dry mouvth/throat: Earache:; Ringing in my ears; :-‘.
Bleeding nose s
-
UPPER RESPIRATORY INFECTION: Sore throat; Congested, stopped up nose; Cough. ]
CARDIORESPIRATORY SYMPTOMS OF EXERTION: Shortness of breath; Hard to breathe: {‘:_'
Breathing seems fast: Breathing seems irregular; Heart 1s pounding: o
Heartbeat seems fast:; Chest pains. e
r“,_l
CENTRAL NERVOUS SYSTEM: Headaches; Head 1is throbbing; Dizziness; Problems =
thinking clearly: Trouble concentrating; Sense of balance is off. by
—
GASTROINTESTINAL SYMPTOMS: Upset stomach; Stomach cramps: Nausea/vomiting: ::.-':
Diarrhea: Constipation: Hemorrhoids et
e
MUSCULOSKELETAL SYMPTOMS: Muscle cramps; Aching joints or bones: Sprain/strain -
ol legs, ankles or feet; Sprain/strain in upper body; Swollen feet o'
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FEVER SYMPTOMS: Chills: Shiveraing; Fevey

SYMPTOME OF FGOT PROBLEMS: Tender feet:; Cold/stiff feet: Numbness i1n teet;
Reddish-blue splotches on fee!: Pale, white feet; Tingling, aching feet;
Red hot itchy skin on feet whun rewarmed

SYMPTOMS OF HAND PRGBLENMS: Cold/stitf hands: Reddish-blue splotches on hands;
Tingling, aching hands: Red, hot itchy skin on hands when rewarmed

PATIGUE SYMPTOMS: Sleep problems; Loss of appz2tite; Feel sleepy: Feel weak;
General tiredness

CUTS: Cuts, scrapes, Oor abrasions

SKIN RASHM: Skin rash
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APPENDIX B

EFFICACY RATING SCALES
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EFFICACY RATING SCALLES
Respondents were asked to indicate what effect they believed specific levels of
water intake, food intake, and foot care would have on their risk of becoming iil o
being i1njured during cold weather training. KResponse alternatives ranged from “Dc-
crease a great deal" (scored 1) to "increase a great deal"” (scored 7). This rating

scale applied to the {ollowing items:

Drinking each of the following amounts of water per day:
a. Less than 1 quart®*
b. 1 to 2 quarts*
c. 2 to 3 quarts*
d. 3 to 4 quarts
e. More than 4 quarts

Eating:
a. Less than 1 meal per day*
b, 1 full meal per day*
c. 2 full meals per day"*
d. 3 full meals per day
e. 3 full meals plus snacks

Taking care of your feet (e.g., chnging socks, drying your feet):
a. Twice a day
b. Once a day
¢. Once every other day*
d. Once every three days or less*

*Items comprising the efficacy scale for the indicated behavior.
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ITEMS MEASURING KLASONS FOR HEALTH BEHAVIORS IN TiHE FlELD
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ITEMS MEASURING REASONS FOR HEALTH BEHAVIORS IN ThE FlELD
Respondents were asked to answer the following questions in terms of how well
they described theip typical field experiences and behavior. Responses were on a
scale from "Disagree Strongly" (scorted 1) to "Agree Strongly" (scored 5).
water Intake
1. 1 would have drank more but getting water was too much trouble.
2, 1 would have drank more if the water had been flavored.

3. 1 didn't worry how much 1 drank because no real problems were going to develop
during our short stays in the field.

4. 1 knew I drank enough because I did not have any symptoms of dehydration.

S. 1 would have drank more, hut the water purifying tablets madec the water taste
bad.

6. 1 watched my urine color to be sure 1 wasn't getting dehydrated.

7. 1 tried to keep my water consumption high enough to keep me healthy, but low
enough so 1 was slightly constipated.

8. To be sure 1 got enough water, I forced myself to drink even when I wasn't
really thirsty.

9. 1 kept my water intake down so 1 would not be going to the head all the time.
10. I personally don‘t need to drink as much water as the guidelines recommend.
11. 1 drank encugh water for my personal needs.

12. 1 know 1 drank enough because 1 did not feel thirsty.

13. 1 would have drank more, but water was not available.
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Food Intake

1 didn't worry about how much I ate in the field becauvusc¢ 1 knew I could make up
tor it when 1 got back to base camp.

I kept my food intake down because I was trying to lose weight during the
training,

I knew 1 ate enough because J did not feel sick or weak.
i would have eaten mcre, but I did not like the food.

I made sure 1 ate the parts of the MREs that provided energy because having
energy is c¢ritical for doing well in the field.

During the training exercises, I always ate enough for my body's needs.

Just to be sure 1 ate enough, I sometimes made myself{ eat even when 1 wasn't
hungry.

1 would have eaten more, but there was too little time to prepare the meals
properly.

I skipped parts of the MREs to avdid problems like unausea, diarrhea, or
coastipation.

I was not sure now much I needed to eat each day to stay healthy.
1 did not eat parts of the MREs because they would make me thirsty.

I know 1 ate enovgh because I did not feel hungry.

Foot Care
1 could have taken better care of my feet, but it was too much trouble.
There was no time to take proper care oi my feet,

I couldn't take care of my feet as well as 1 wanted to because 1 did not have
dry socks, foot powder, etc.

I thought the foot care guidelines were overprotective.
1 checked my feet only when they felt itchy, scre, or tender.
1 took care of my feet because 1 wanted to be sure 1 followed the guidelines.

1 did not worry much about my feet because ignoring them for a couple of days in
the field would not cause problems.
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