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ABSTRACT

Comprehensive, reliable and descriptive data on the nature and
magnitude of various medical problems which occur during military
maneuvers in cold weather are not available to commanders, medical
personnel, or medical researchers. Only a few studies have approached
the problem and even fewer have employed adequate methodology. In
addition to collecting medical record data, medical surveys must also
obtain population statistics on personnel at risk and data on conditions
of exposure.

This report describes a survey study conducted during a cold
weather exercise (Empire Glacier 180). The study was designed to extend
the data base from an earlier study utilizing improved survey methods. A
team of research personnel collected daily medical records, population
statistics, climatological data, and responses to interviews during two
weeks of the exercise.

The data reveal that nearly a quarter of the reported medical
complaints involv~d upper respiratory infections. These complaints were
evenly distributed over the duration of the exercise. This type of
complaint is even greater when ear, nose, and throat problems are
included. Orthopedic injuries and acute trauma also contributed
significantly to the patient load, involving 18% and 10% of the cases
respectively. Two other categories of significance were dermatological
(8%) and gastrointestinal (6%) problems.

Cold injury complaints were relatively infrequent and reflect the
mild weather conditions during the exercise. Analyses of these cases
reveal that the majority involved problems of the feet (50% of the cold
injury cases), most of which were preventable by proper hygiene and foot
care. A prediction model based on the relationship of a three-day
average windchill factor and the number of cold injury complaints is
presented.

Three appendices provide greater detail for each medical category,
further detail on the cold injury cases, and a brief summary of the
interview data.

vii



INTRODUC. ION

Two recent studies present data on morbidity rates* of military
personnel during two separate cold weather exercises (1,2). Given the
wide variability in complaint rates between and within these studies,
and the low incidence of some illnesses, additional studies are required
in order to better understand observed differences. The major goal is to
determine the various factors leading to, or contributing to, the
incidence of cold weather related injury and illness. The most obvious
contributing factors include:

1. Physical Conditions: weather, shelter, clothing, equipment,
and job related tasks;

2. Physiological-Medical: Body dimensions, metabolism, diet and
state of health;

3. Behavioral-Psychological: Individual experience, training,
motivation, and emotional stability;

4. Military-Organizational: Unit mission requirements,
leadership, teamwork, and command emphasis; and

to. Fortuitous Events: Accidental, unpredictable events.

Determining the relative importan~ce of these factors is not an easy
task. For example, a large number of cold injuries may suddenly appear
in the medical treatment facilities (MTFs) as a result of the
coincidental occurrence of a rapid and unexpected onset of severe cold
weather coupled with large numbers of exposed personnel having little or
no prior experience and who have been required to operate in the field
for several days. However, a large proportion of these cases might turn
out to be merely mild cases of discomfort reported as injury because of
over-concern by those suffering from cold discomfort for the first time
or a lightened awareness by the chain of command. Self-inflicted
injuries motivated by unpleasant duties would also increase the
complaint seen at the MTFs. Under different conditions, many cases of
foot injury may be the result of improper care or excessive use of cold
weather boots when conditions were unexpectedly mild. In addition,

* medical complaints, other than frank cold injuries, may occur as an
indirect result of climatic conditions. Thus, for example, cases of
upper respiratory infection, orthopedic injuries and gastrointestinal
complaints may have possible links with climatic changes, icy conditions
and water supply problems, respectively.

*A morbidity rate is the frequency of a given illness or injury per unit
of the population. In this report, it is the number of newly reported
cases (incidence) per day per 1000 population.



When a sufficient number of observations over a number of separate
exercises and conditions are obtained, it should be possible to identify
important causes of cold related injuries and illnesses. However, since
different events or conditions can lead to similar results there is
no guarantee that any predictable relationship will ultimately be
discovered by field investigations. Timely, systematic recording and
reporting of medical problems, particularly cold injury, can allow
commanders to take corrective action based on reliable and accurate
data.* Systematic compilation of the number and type of medical
complaint encountered and the treatments administered will provide a
reference source for the Division and Brigade Surgeons of units taking
part in such exercises who must not only determine the need for specific
medications and supplies consonant with budgetary constraints, but must
provide valid information to their commanders.

Continued study of cold weather epidemiology may then serve three
functions: 1) as a monitor of on-going conditions which may require
immediate action; 2) as an expanding data base which may be used in
practical planning, and; 3) to provide data that potentially may reveal
relationships between important variables. This is analogous to the
situation in meteorology in which monitoring and recording weather data
allow individuals to make behavioral adjustments and at the same time
provide information for analysis of possible relationships between
different meteorological variables. In the present case, the major
factors to be considered include weather conditions, population
characteristics, equipment design and task requirements.

The present report pertains to data collected during a recent cold
weather exercise in which the rate of illness and injury was carefully
assessed. Special concern is given to direct cold injuries and their
various causes. The research team also made efforts to provide timely
information on principles of prevention to military personnel during the
study.

*Note:

This is not to supplant the work done by the medical support units
which also record medical cases. Their record keeping is important since
it is useful for detecting problems as they occur. However, their
resources are limited, they usually do not include population
statistics, do not use a uniform classification system, and may not
attempt to elucidate causative factors in the more subtle cases of ill-
ness or injury.

--A 2



The Exercise Empire Glacier 180

Empire Glacier was designed to provide cold weather training to
infantry, armor, unconventional warfare, and tactical Air Force units.
In 1980, it involved approximately 10,000 Army and Air Force personnel
from Active, Reserve and National Guard elements. Approximately 50

* fixed wing aircraft, 40 helicopters, 1590 wheeled vehicles, and 587
tracked vehicles were used during the exercise.

The exercise was conducted in three phases:

Phase I.

Jan 3 - 17: Development of intelligence; alert and deployment of
forces.

Phase II.

Jan 18 - 23: A Commuand Post Exercise (CPX) was conducted on January
18 to test communications between the various unit headquarters.
The field maneuver began on the 19th and continued through the 23rd.

Phase III.

Jan 24 -Feb 1: Redeployment of forces, field critique, and the
restoration of the maneuver area.

The medical survey study reported here covers the period Jan 7 through
Jan 24.

Forces for the exercise were selected from the United States Army
Forces Command (FORSCOM) and United States Tactical Air Command (TAC) ,
and were under the control of Readiness Command (REDCOM) . The major
operational units groups of the exercise were the Army Forces (ARFOR) ,
the Opposition Forces (OPFOR) , the Corps Combined Support Command
(COSCOM) and the Air Force (AFFOR) . The exercise simulated a combat
environment and provided a wide spectrum of conventional and

* unconventional warfare scenarios that are likely to be employed by U.S.
forces in joint contin~gency operations.

3



Method

Daily records of weather conditions were maintained with the help
of Air Force personnel at the Wheeler-Sack Air Field, Fort Drum, NY
(elevation 687 ft.). A summary of barometric pressure changes (mm),
temperature ( C), windspeed (KPH), windchill equivalent temperatures
(C), precipitation (cm), relative humidity (%) and cloud conditions are
presented in Table I. These data represent averages for a 24 hour period
for the dates 7th through the 24th of January. In general, the weather
conditions were mild relative to typical conditions for this area at this
time of year.

Daily personnel statistics were collected from the Joint Task Force
Adjutant's (J-l) Office throughout the study (Fig. 1). Troop strengths
were utilized for computation of incidence. Additional data indicating
personnel strength by gender were collected on three days: once before,
once during, and once after the field training exercise (FTX). Daily
troop strengths by gender were then estimated from these sample data.

The research team was composed of one Medical Corps officer, one
Medical Service Corps officer, one civilian research psychologist, and
six medical technical specialists. One specialist was assigned to each
of the five medical treatment facilities daily for the purpose of
collecting interview data on a sample number of those reporting to the
MTF. Each of the major groups (ARFOR, OPFOR, COSCOM, and AFFOR) operated
their own outpatient medical treatment facility (MTF) in their
cantonment area. In addition, both ARFOR and OPFOR each maintained a
division clearing station and battalion aid stations (BAS's) in the
field during the FTX phase. Only a few of the field facilities could be
visited by the research personnel. The fifth MTF which was regularly
monitored was the field hospital. It maintained a 24h/day emergency room
(ER) and 0630 to 1630 h out-patient clinic (OPC), as well as its
inpatient services. The hospital served all units either directly or via
MTF referral.

Although the Army Medical Department uses a standard format for
recording and computer-filing basic information about all patients who
are inpatients in hospital facilities for greater than 24 h, there is no
standard means for compiling outpatient cases. Most of the MTF's
normally maintained simple log books in which only the patient's name or
initials, social security account number (last 4 digits), unit, and
perhaps (but not always) chief complaint and disposition were noted. To
achieve standardization each MTF used the Medical Record Log designed by
the USARIEH research team. This log provides for the entry of the
following information on each patient: Time In, Time Out, Sex, Service
Branch, Rank, Duty MOS, Unit, Age, Duty Status, Complaint, Diagnosis,
and Disposition. A copy of this form is included in this report (See
Incl). The field hospital maintained a combined log for the ER and the
OPC. The ARFOR and OPFOR division clearing stations maintained separate
logs from their respective dispensaries in the cantonment area.
Unfortunately, few cases seen in the BASs were recorded in the logs;
therefore, there were no reliable estimates of the total number of cases
treated in the field which were not evacuated to the rear.

4



Table 1.
Summary of the meteorological data

DATE PRESSURE TEMPERATURE WINDSPEED WINDCHILL HUMIDITY PERCIPITATION CLIDINESS

(JAN) (CIIC. mm) (*C)* (KPH)* (C) (Rel. 0 (Snow/Rain)

7 I - 1.1 40 -17.5 65 light snow overcast

8 4 4 - 6.1 21 -20.8 74 light snow overcast

(depth 5cm)

9 I - 8.2 9 -13.3 81 light snow overcast

(depth 14cm)

10 + 2 -10.2 13 -19.6 69 none prtly cIdy
(depth 15cm)

II + 13 4.4 37 - 8.4 -- light rain overcast

12 f II - 7.2 40 -26.8 -- light snow prtly cldy

(trace)

Ii 4 b - 5.9 10 -17.2 -- none prtly cldy

14 4 3 2.4 Il - 2 8 -- none overcast

15 f 2 - 1.7 13 - 8.9 -- none overcast to

clear

Ib 0 -4.4 14 -14 I -- none scattered to
clear

17 4 II 4.2 21 - 4.1 -- light rain overcast

is 4 2.9 13 - 2.1 82 none overcast

19 + 2 - 0. 19 -10.1 -- light snow overcast

20 4 1 - 4 3 1b -14.7 72 none scattered to

clear

21 0 - 7.1 16 -17.2 -- none prtly cldy to

clear

2z + 8 -2.2 lb -11.8 85 none overcast

2l 4 I - 9.5 19 -18.2 80 none prtly cldy

24 4 I -17.2 lb -32.8 68 light snow overcast to
(depth 5cm) clear

"Note: Temperature and windspeed are averages over a 24 hour period.
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The total number of log entries (cases) obtained during the 14 days
of the study was 3,748. The rates reported in this document exclude
duplicates in the records where an individual case was recorded in more
than one location. A "case" refers to each independent medical complaint
even though in some cases the same individual may have had several
complaints. ApproxiLmately 6% of the individuals reporting had two or
more complaints, and 2% had more than two complaints. individuals
returning for a follow-up or for the same complaint were included under
the category "follow-up*.

Interviews were conducted with 16 suspected cold injury cases who
were sent to the field hospital for observation. Brief background
histories of these cases are included in the report (Appendix B). Four
hundred thirty-two interviews were also conducted with non-cold injury
cases for compar ison and a suimmary of these data is included
(Appendix C).

Research team personnel worked closely with the MTF personnel daily
to clarify unclear entries and to fill in missing data. Table 2 presents
the coding system used to classify complaints and diagnoses. Although
attempts were made to verify the official diagnosis of every case, this
was not always possible. Thus, we refer to the cases here as reported
complaints and not as confirmed diagnoses. Classification of complaints
at the MTFs are usually not uniform and, therefore, for improved
reliability, we recommended that "presenting complaints" be entered in
descriptive form to be classified later in a uniform manner by the
research team.

7
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Results: Morbidity Rates

* The cumulative record of each of the diagnostic categories (Table
2) was tabulated daily and is presented in Figure 2. These data
represent the totals for all clinics during the exercise. A detailed
break-down of each category is presented in the tables of Appendix A,
which also gives the average numoer of cases per day.

Twenty-four percent of the cases reporting to clinics during the
exercise involved problems of upper respiratory infection (URI). Nearly
60 percent of these were recorded as being the "commnon cold" but it is
estimated, based on the other subcategories, that over 90 percent
involved the primary symptoms of a cold. This was the largest single
category of all reported complaints and affected approximately 10
percent of the military population of the exercise over the course of
this study. Another four percent of the total population could be
considered similarly if ENT complaints are included. EN? comprised the
5th largest category, with nearly 9% of all medical complaints. Since
there is a great deal of overlap between symptoms of URI and ENT,
combining them would be reasonable. The ENT category primarily
consisted of complaints of sore throat (59% of all ENT reports).

The second most frequent type of medical complaint was orthopedic
injury (ORTHO) comprising 18% of all reported cases and nearly 8% of the
total population. The vast majority of these were complaints of back
pain (over 251). Ankle pain or strain, and/or injuries to the knee or
foot were also high as were hand, wjrist, thumb or finger injuries. These
numbers increase if acute trauma (AT) complaints are included, which
contain many similar complaints. Acute trauma was the fourth largest
category, being 9.7% of the total reported cases and approximately 4% of
the total population. Forty percent of these complaints involved the
hand, wrist, thumb, or fingers. Another 17% involved the knee, leg,
foot, or ankle.

The sixth category was dermatological complaints (DERA), making up
8.3% of the entries and involving approximately 3.7% of the personnel of
the exercise. Twenty-two percent were recorded as simply skin rashes or
irritation, 14% were face rashes or shaving profiles and 8% were listed
as unspecified skin problems. The remaining 55% were given more specific
identification either by type or body location and are listed in

* Appendix A.

Gastrointestinal (GI) complaints were 5.6% of the total number of
cases and involved 2.5% of the personnel. Most of these were nausea,
stomach upset, or pain and hemorrhoids. Flu constituted 9.6% of the GI
cases (although more appropriately might have been included with URI).

The remaining categories, reported less frequently, include:
ophthalmological (OPT) (3.4% of the cases), dental (DENT) (3.1%),
tgenito-urinary (GU) (2.7%), neuropsychiatric (NP) (2.3%), adverse
weather injuries (AWl) (2.1%), and gynecological (GYN) (0.4%). The
number of recorded dental complaints is probably lower than the actual
number since a separate, independent dental clinic was in operation and
not all these complaints were recorded in the clinical logs.

9



Figure 2.
Plot tif daily cumulative frequencies by
medical category. (% CASES)

900 SOURCE POPULATION: URI (23.9)

MEN: 8.361
WOMEN: 376

800 TOTAL: 8.737*
TOTAL CUMULATIVE CASES: 3,751

700
ORTHO (18O)

600

C)

LU 500

LU

;= 400
MISC. (10-0)
Al. (9. 7)

ENT (8.7)

S300 DERMA (8.3)

200 - G.I. (5.6)

OPT (3 4)
DENT (3. 1)

100 -G.U. (2 7)
N.P. (2.3)
AWI (2, 1)

L GYN (.A

0 8 10 12 14 16 18 20 22 24

DATES: JAN 1980

*AVERAGE PER DAY

18 DAYS



Figure 3 shows the complaint rate of each diagnostic category by
military group. The numbers indicate the average number of cases per
1000 population per day. Thus to find the approximate number of URI
cases which occurred over a 12 day period for the Air Force (AFFOR)
clinic, for example, one would multiply 8.9 times 1.387 (the number of
thousands in the population of 1,387) times 12 (days) equals 148 estimat-
ed cases in 12 days (actual number was 149). The categories are roughly
ranked by order of overall incidence rate (Figure 3).

Comparisons between groups can be made by ranking each category
across groups. Thus, using I as the lowest rank (lowest case rate) and 4
as the highest, we find that AFFOR ranks highest on URI, then Opposition
Forces (OPFOR), then Corps Support Command (COSCOM), and finally, Army
Forces (ARFOR), the lowest number of URI complaints. This comparison is
made for each medical category for each military group with the following
results: Based on the mean rank order values, ARFOR had the lowest rates
across all categories (mean rank order = 1.82), COSCOM was next lowest
(mean = 1.84), then AFROR (3.07) and finally, OPFOR with the highest
ove'all rank order average of 3.25. OPPOR and AFFOR both had signifi-
cantly higher overall incidence than ARFOR and COSCOM clinics
(p < 0.01). Thus, the two field units were significantly and
consistently different from each other as were the two support units,
which is contrary to what might be expected.

Although we have insufficient information to explain these
differences, one can offer suggestions based on anecdotal information.
The ARFOR were generally resistant to using the medical treatment
facilities and appeared reluctant to go to the field hospital. Since the
field hospital personnel were from the same post as the OPFOR, tactical
considerations could have influenced ARFOR command emphasis on
"frivolous" use of medical facilities. The reason for the high rates for
the OPFOR is less clear, but may also be related to the association of
some of the medical elements with OPFOR's home station. The relatively
high rate for the AFFOR is not easy to understand since they had less
field exposure, but might be related to their physical set up. The AFFOR
group was on post and their medical facility was centrally located within
their area of operations. Furthermore, the medical personnel were non-
Air Force, Army Reserve personnel who appeared to be quite eager to
provide good medical services to Air Force personnel. However, since
these explanations are not based on systematic observation they remain
speculative.
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Figure 4 presents the case rate of each medical category for women,
men, and the combined cases. The rates are given as cases per thousand
population per day. The average population per day is estimated to have
been 8,737 (376 women, 8,361 men). It should be noted that while the
rate for women on URI, for example, was 12.85/1000/day the actual average
number of cases per day was 5, since the population was below 1000 (12.85
x .37b =4.83). For the men, the mean number of URI cases per day was 45
(5.38 x 8.36 =44.98). Data in the form of cases per 1000 population per
day allow comparisons between groups of unequal numbers and estimates
for future case rates on populations of different sizes.

The women show higher rates for all complaints except acute trauma
and dermatological problems. Women's rates were at least three times
greater than men's on ENT, GU, NP, and MISC. Women were at least twice
as high on URI and GI and generally higher on ORTHO, OPT, DENT, and AWI
than men. Men were slightly higher in cases of AT and DER4. These
findings are consistent with similar research findings whici show that
women tend to report medical problems more frequently than men (3). It
should be noted, however, that although the differences between men and
women in terms of "true" number of cases (i.e., to include unreported
cases) will probably remain unknown, future preparation and planning can
only be based on the known utilization of medical services and therefore
these data are important regardless of their cause.

Given the variability within the unit and in the data by gender it
is most reasonable to base future estimates on the total or averages
across all subgroupings. The lower panel of Figure 4 presents the total
population data, arranged approximately in order of frequency, inidicat-
ing the relative importance of each category.

For comparison, data from a previous Emupire Glacier (1978) is
presented in Figure 5. Estimates here are less accurate, since the
original data were not available in all cases, and the procedures for
collecting and processing the data were not exactly the sane. However,
the comparisons are helpful and meaningful, particularly in the case ofLthe overall totals. Correlation between total case rates of the two
studies (1978 and 1980) show a correlation of .833 wnich is highly
significant (df=12, p .01). In other words, the pattern of case rates
by category is similar in both studies. The difference in case rates of
men and women also show the consistent differences, with women having
proportionately higher rates over-all. However, we have less confidence
in these rates since the exact size of the female population in 1978 was
not known but could only be estimated (see reference 1).

The total rates, which are more reliable, show an interesting
contrast between the two studies. In nearly every case, except the
adverse weather injuries, the 1980 study found higher values. The MISC
category was four times greater, OPT and DENT, three times greater and
DERM, GI, GU, NP were twice as great as in 1978. However, the AWI rates
were three times greater in 1978 than 1980. AWl ranked fourth as a
medical problem in 1978 and only twelfth in 1980. The AWI data are
consistent with the weather conditions of the two exercises although one
might have expected orthopedic injuries to be greater in 1978 because of
extensive snow and ice conditions that year. Overall the temperature,
windchill and snow conditions were much more severe during the 1978 than
the 1980 cold weather exercise. The differences for the other classes of
illness/injury have no obvious explanation.
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R( I Reut S -Cl)d vieather Injur it-"

Appendix A (L. ) presents a breaKu,,wn -)I a'iiorst wcc-.tter i 1J u r
(A Al) directly attr ibutable to cold weatner ic weie efLteleu .r

Mted real i~ecord Logs. Figure u coosiiner. t~i !-,tpar cate'o iecs into iou r
: ib-cateqor jes, and presents thieir cumuit i ve ; i ,4,ency L ror tre 1 ith t(,
the 24th of January (when all MTFs wcere in oct-ration, 1.,ot injur Les
were the most frequent type of injury (49.96 of tnc- AWI cases) . Bec au
many entries did not specify body area, Loot related probie ,, may hav,
been even greater than indicated, s3ince eritries- for both general coid
exposure and suspected frostbite jsay inclu,]e somoe -ases uf ccld injur-es
to the feet. Cold h ands, accoru rnj tt- the records;, wete not a mra -or!
iiroblein (b6. 5t ot the cases) , al thoci c-(,o cae '- atl 1 ,tiduen rinr
general class of cold injury where body part is Jnspecieu.

Nineteen percent of the cases were suspected trostbit-e injur ie5s,
although only one or possibly two cases were subsequently identified as
true frostbite injuries. General cold exposure cases (32%) incl-u-
chills, dehydration, "cold weather evaluation" and "unspecified."

To determine if cold weather complaint rates relate-d to) weatnre-
conditions, various analyses were performed. Slince injury due to io.
takes time to occur, the relationship between reportsui- injury ar'A
actual cold conditions must be separateu by time. Therefore, the- firs t
comparison was between the number of AW1 cases vier day aria tne preioas
day's average windchill value. This initial relationship prove,;
significant (r =-.699, p , 0.01),. However, we aLso compared the aver,-e
windchill values for the two previous days and the relations7hip was cec
stronger. Finally, a three-day windch ,il average was calc-,j.atea a-,,: a
maximum correlation with, daily AWl case rates was found ,r =-~~
p -O.,Ji). A moving average was appliea (n=3) to both case rater 1%
windchill valu s.. aria the data were plotted (r-Igyre 7) -Lo CJCefon lt L atr
thie general relationship between these VauiLables. Linear and ror-:ine,'
iaodels of best fit were tested and the rEsilt is s3hown in F'igure T!.
model of best fit was a :on-li2neas: inverse reqression eur~nW
cor re iation of -0. 863, which is statist ical S ignif icant lipIU

Applyii - this prediction model to the aai Ly conu,'itie.ns, a re ce
cua~ativecomplaint reco)rd was cosxputec arno'pe to tlb? actua

record as shown in Figure 9. A3 seen In this ± i a very close u;
match between expected and actual cases was a -hioved. Tntc true test 01I
this prediction model, however, will occur , ing its pl.cto
fiture cold weather exercises. What is important about the present model
if; the emphasis given to exposure time. In ado ition townd L, riU
of exposure is an important variabie. It is K nown tnat the more scr
casts of cold injury (e.g. frostbite) occur after p-rolonged exposure o)f b
LlO 8 or more hours. Given that iiiitary personntl typically have some
protection from the elements, the exposure times sufficient to produce
such injuries may be even greate:. Thus, exposure must, at minimum, b
seveme enough (below freezing) and long enough (days) before substantial
numbers of cold injuries will be sustained. Major exceptions to this
would involve cases of acute hypotherrna produced by accidental cold
water immersion (above freezing) or sk,.n contac-t with super cooleu
materials or fluids, where injury can occur within a short period of
t ime.
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Appendix B presents brief histories of individual AWI cases who
were referred to the hospital for observation and evaluation. With the
help of the preventative medicine officer, we were able to obtain brief
histories on sixteen men with suspected cold injuries. There was one
case of hypothermia, one case of frostbite of the nose, one frostbite of
the ears, two cases of trenchfoot, one frostbite of the fingers, and ten
cases of cold-numb feet (suspected frostbite). Since the number of
patients is small, no reliable pattern could be determined regardins the
background characteristics of these patients. Descriptively, all
patients were male; eight were Caucasian, five Black, two Hispanic, and
one whose racial-cultural identity was not recorded. One (6%) had no
instruction in cold injury prevention, two (18.8%) had no cold weather
field training, and nine (68.8%) had little (slight) or no prior
experience with cold freezing weather (see Appendix C). Among the
Caucasion patients six had suspected frostbite of the feet, one
suspected trenchfoot and one suspected frostbite of the ears. Among the
five Black patients, four had suspected frostbite of the feet, and one
had cold-numb fingers. One Hispanic had suspected trenchfoot and the
other a diagnosed mild case of frostbite of the nose.

In nearly every case the problems were easily preventable. In the
hypothermia case it was reported that the patient had intentionally
jumped into a river. In one of the suspected trenchfoot cases, the
person reported walking through water and getting his feet wet and failed
or was unable to dry them. In the case of suspected frostbite of the
ears the individual (a crew leader) compressed his ears by wearing a
helmet over his pile cap for a prolonged period, and then the following
day exposed his ears to cold freezing winds. This prior trauma may have
predisposed the ears to cold injury. Ironically, this is a case of over-
protection, which is not uncommon. Among the causes of suspected
frostbite of the feet, in three of the cases the individuals wore only
combat boots during prolonged (4-5 hours) cold exposure. There were two
other cases in which winter vapor barrier boots were too tight. Four
cases involved individuals who had developed sweaty feet from physical
exertion and were then subjected to prolonged immobility in cold
conditions (standing guard, sleeping in APC, tank or unheated tent).
Thus, a common sequence is physical activity leading to perspiration,
and then prolonged inactivity. The frostbite of the nose was largely due
to prolonged exposure to cold winds (as a tank driver during a forced
march) with over-protection to the face. In the case of one of the
suspected trenchfoot patients, the person had a history of sweaty feet in
cold weather. Thus, in nearly every case, proper care and precaution
and/or proper use of equipment could have prevented injury.

As one final note, a majority of these cases occurred soon after the
beginning of the FTX phase when the men were exposed to the elements
after being in garrison for about a week and at a time when the weather
was turning colder (viz. 20th of Jan). Thus, although the prerequisite
is cold weather, the contributing causes are extended exposure,
inadequate equipment and failure to implement preventative measures.
However, it should also be noted that the majority of the men and women
of this exercise had fairly good preparation, adequate equipment and
practiced good preventative medicine having had strong command emphasis
on cold injury prevention.
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Concluding Comments

Although the Army is well equipped and is able to function in a wide
variety of environments, including cold, it is apparent that personnel
are not accustomed to functioning in the cold environment. It is
estimated that well over 50 percent of the men and women of the Army have
little or no practical experience with cold weather. We noted that many
soldiers did not, and probably could not make appropriate adjustments in
their clothing for the changing conditions. There may have been as many
cases of minor injury due to "over -protection" as there were for
inadequate protection from the elements. Personnel were seen walking
around in arctic attire when conditions were relatively warm. It is
possible there were many unreported foot problems as a result of using
vapor barrier (VB) boots during there milder days. Furthermore, many
personnel were probably predisposed to cold injury when the weather
turned colder. Even though it was encouraging to think that there was
command emphasis for using protective clothing, inexperience may not
have allowed flexibility during rapidly changing conditions.

There was also a lack of awareness regarding problems of
dehydration. Although dehydration is frequently not recognized as a
cold weather problem, it is probably one of the more significant ones.
The effects of mild dehydration are not readily evident in clinical data,
but may be manifested in cases of sore throat, upper respiratory
infection, constipation and the like. There were few if any indications
that anyone was promoting the intake of fluids. Therefore, a need exists
f or greater emphasis on the problem of dehydration and the requirement of
increased fluid intake when operating in cold weather.

A related, but less serious concern exists regarding the
understanding of the importance of time in relation to cold injury. In
most cases of frostbite (as distinct from superficial "frost-nip"), the
exposure time is on the order of 6 to 8 hours or more (4). It is rare to
have a real case of frostbite, even in severe weather, when exposure tine

*has been less. Exceptions are water immersion, exposure to certain low
freezing fluids (e.g. gasoline) or contact with cold metal.

Of lesser importance is the misunderstanding about windchill
equivalent temperatures and the likelihood of frostbite injury. It is

* not widely understood that frostbite cannot occur unless the actual
temperature is below freezing. In other words, although the windchill
equivalent values may be below freezing, freezing cannot occur unless
the actual temperature is subzero. However, the same windchill factor
may have importance when the concern is hypothermia. Hypothermia is, in
fact, a greater danger in conditions above freezing. Wind and dampness
play an important role in body heat loss, particularly when conditions
are milder and personnel may leave protective equipment behind, not
anticipating the danger.
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In summary, cold weather injury may be prevented by having the
proper equipment and knowing how to protect oneself in the face of
changing weather conditions. Improper utilization of cold weather
clothing and equipment may create as many problems as those items are
designed to solve. This re-emphasizes the importance of military
exercises in helping provide the essential experiences for coping with
the potential hazards of environmental extremes. Fortunately, due to
the combination of mild weather and the diligent efforts of many of the
personnel, there were no serious cold injuries during this exercise.

23



References

1. McCarroll, J. E., R. E. Jackson, C. A. Traver, R. C. Langevin, P. W.
Phair, C. A. Murray and L. J. Farese. Morbidity associated with
Cold Weather Training. Military Medicine, 1979, 144, 680-684.

2. Hawryluk, 0. Why Johnny Can't March: Cold injuries and other ills

on peacetime maneuvers. Military Medicine, 1977, 142, 377-379.

3. Mechanic, D. Sex, Illness, Illness Behavior, and the Use of Health

Services. Journal of Human Stress, 1976, 2, 29-40.

4. Hanson, H. E. and R. F. Goldman. Cold Injury in Man; A Review of

its Etiology and Discussion of its Prediction. Military Medicine,
1969, 134, 1307-1316.

24



~j7' Cii

i' cF~~

I ~S:, a
I - -

Al

~ Cii

C,

~ CAOO

C,~Ci

- C, CA

CA ~

0J .4

0.0-U

U

0
zo ~
- .'

- - - - - U

Li~

K - - ---- C.;

'Ci

- 0 e
.4

0

---------------- -- zCii

I- i
- -N

3..

~
- ~o o.i

iTITTYIT I iTT
25

I C



APPENDIX A

Frequency and Average Rate per day of

Individual Complaints by Category

Category (Frequency) Page

A. URI - Upper Respiratory Infection (668)* A - 2

B. GI - Gastrointestinal Complaints (165) A - 3

C. DERM - Dermatological Complaints (229) A - 4

D. NP - Neuropsychiatric Complaints ( 70) A - 5

E. GU - Genito-urinary Complaints ( 70) A - 6

F. MISC - Miscellaneous Medical Complaints (270) A - 7

G. AT - Acute Trauma (Surgical) (274) A - 8

H. ORTHO - Orthopedic Complaints (516) A - 19

I. ENT - Ear, Nose, Throat Complaints (278) A - 10

J. OPT - Ophthalmological Complaints ( 89) A - 11

K. GYN - Gynecological Complaints ( 11) A - 12

L. AWI - Adverse Weather Injury (62) A- 13

M. DENT - Dental Complaints ( 92) A - 14

X. SUPL - Supply Requests ( 35) A - 15

*Eleven day totals
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A. URI UPPER RESPIRATORY INFECTION

Eleven-day
Totals Ave./Day Ratto

1. Common Cold 339 (36.3) 4.15

2. URI, unspecified 176 (16.0) 1.83

3. Cough (and sore throat) 26 (2.4) .27

4. Bronchitis 13 (1.2) i4

5. Pneumonia 13 (1.2) .14

6. URI, congestion 11 (1.0) .11

7. Tonsilitis 10 (0.9) .i0

8. Pharyngitis 7 (0.6) .07

9. Chest Pain 7 (0.6) .07

10. Allergy 3 (0.3) .03

II. Asthma/Trouble Breathing 3 (0.3) .03

TOTAL 668 (60.7) 6.95

* Rates = Complaints per 1000 population per day.
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B. G.I. - GASTROINTESTINAL COMPLAINTS

Eleven-day
Totals Ave./Day Rates*

1. Nausea (Upset Stomach) 33 (3.0) .34

2. Stomach Pain 26 (2.4) .27

3. Hemorrhoids 18 (1.6) .18

Flu (includes non-intestinal flu) 16 (1.5) .17

5. Viral Gastroenteritis 16 (1.5) .17

6. Vomiting 15 (1.4) .16

7. Constipation 8 (0.7) .08

8. Diarrhea 7 (0.6) .07

9. Cramps 7 (0.6) .07

10. Abdominal Pain 7 (0.6) .07

11. Viral Syndrome 7 (0.6) .07

12. G.I. unspecified 2 (0.2) .02

13. Gas Pressure (Stomach) 1 (0.1) .01

14. Appendicitis 1 (0.1) .01

15. Watery Stool 1 (0.1) .01

TOTAL: 165 (15.0) 1.72

* Rates = Complaints per 1000 population per day.
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C. DERM - DERMATIOLOGICAL COMPLAINTS

Eleven-day
Totals Ave./Day .

1. Skin Rash/Irritation 51 (4.6)

2. Face Rash/Shaving Profile 33 (3.0) .34

3. Skin Problem, unspecified 19 (1.7) .1

4. Jock Itch 16 (1.5) i7

5. Blister 12 (1.1)

6. Cyst 12 (1.1)

7. Warts 11 (1.0)

8. Calluses I0 (.9)

9. Athlete's Foot, Itchy Foot 8 (.7)

10. Ingrown Toenail 8 (.7)

11. Scabies, Itchiness 6 (.5)

12. Crabs, Lice 5 (.5)

13. Cellulitis 5 (.5) '06

14. Boil (back, neck, ear) 4 (.4) .03

15. Acne 4 (.4)

16. Dermatitis-Exzema-Seborrhea 3 (.3)

17. Bunion 3 (.3)

18. Skin Infection 3 (.3)

i9. Skin Allergy 3 (.3)

20. Leg Rash 2 (.2)

21. Folliculitus 2 (.2)

22. Pityriasis Rosea 2 (.2)

23. Cold Sore 2 (.2)

24. Hand, skin problem unspecified I (.2)

25. Dandruff 1 (.)

26. Ringworms 1 (.1)

27. Dry Skin 1 (.i)

28. fidrosis 1 (.1)

TOTAL: 229 (20.8)

* Rates = Complaints per 1000 population per day.
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D. N.P. - NEUROPSYCHIATRIC COMPLAINTS

Eleven-day
Totals Ave./Day Rates*

1. Headache 40 (3.6) .41

2. Faint/Dizzy 12 (1.1) .13

3. Head Trauma/Concussion 7 (.6) .07

4. Anxiety 5 (.5) .06

5. N.P. unspecified 2 (.2) .02

6. Fatigue 1 (.1) .01

7. Psychosomatic Chest Pain 1 (.1) .01

8. Request Mental Hygiene 1 (.1) .01

9. Malaise 1 (.1) .01

TOTAL: 70 (6.4) .73

* Rates = Complaints per 1000 population per day.
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E. G.U. - GENITO-URINARY COMPLAINTS

Eleven-day
Totals Ave./Day Rates*

1. Veneral Disease Unspecified 13 (1.2) .14

2. Kidney Infection 12 (1.1) .13

3. Testicle, swollen, pain 10 (.9) .10

4. Urinary Tract Infection (U.T.I.) 8 (.7) .08

5. Urethral Discharge 5 (.5) .06

6. Unspecified G.U. 4 (.4) .05

7. Epididymitis 3 (.3) .03

8. Penis Soreness 3 (.3) .03

9. Gonorrhea (G.C.) 3 (.3) .03

10. Blood in Urine 2 (.2) .02

11. Urethritis 2 (.2) .02

12. Groin Pain 2 (.2) .02

13. Pancretitis 1 (.1) .01

14. Chancroid 1 (.1) .01

15. Dysuria 1 (.1) .01

TOTAL: 70 (6.4) .73

* Rates = Complaints per 1000 population per day.
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F. MISC. - MISCELLANEOUS MEDICAL COMPLAINTS

Eleven-day

Total Ave./Day Rates*

1. Followup Action 167 (15.2) 1.74

2. Miscellaneous, unspecified 31 (2.8) .32

3. Chest Pains 14 (1.3) .15

4. Side Pains 10 (0.9) .10

5. Physical Exam 6 (0.5) .06

6. B/P Check 6 (0.5) .06

7. Insulin Shot 5 (0.5) .06

8. Profile Update 4 (0.4) .05

9. Fever 3 (0.3) .03

10. Consult for EKG 3 (0.3) .03

11. Cardiovscular 3 (0.3) .03

12. X-Ray 3 (0.3) .03

13. Mouth, unspecified 1 (0.1) .01

14. Personal 1 (0.1) .01

15. Gynecomastia 1 (0.1) .01

16. Fuel Inhalation 1 (0.1) .01

17. Intoxication 1 (0.1) .01

18. Fuel Ingestion 1 (0.1) .01

19. Blood Poisoning 1 (0.1) .01

20. Human Bite 1 (0.1) .01

21. Swelling, unspecified 1 (0.1) .01

22. Lump on Breast 1 (0.1) .01
23. Spitting Blood 1 (0.1) .01

24. Feet, unspecified 1 (0.1) .01

TOTAL: 270 (24.5) 2.80

* Rates = Complaints per 1000 population per day.
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G. A.T. - ACUTE TRAUMA (SURGICAL) COMPLAINTS

Eleven-day
Total Ave./Day Rates**

1. Hand-Wrist 56 (5.1) .58

2. Thumb-Finger 51 (4.6) .53

3. Burns* 19 (1.7) .19

4. Knee 17 (1.5) .1-7

5. Foot-Anklc 16 (1.5) .17

6. Face-Lip-Mouth 15 (1.4) .16

7. Leg-Hip 13 (1.2) .14

8. Head 11 (1.0) .1i

9. Back 9 (.8) .09

10. Chest 8 (.7) .08

11. Elbow 8 (.7) .08

12. Arm 8 (.7) .08

13. Splinter 7 (.6) .07

14. Laceration 6 (.5) .06

15. AT, unspecified 6 (.5) .06

16. Groin-Genitals 4 (.4) .05

17. Toes 4 (.4) .05

18. Shoulder 4 (.4) .05

19. Puncture Wound 3 (.3) .03

20. Chin 2 (.2) .02

21. Side Abrasion 1 (.1) .01

22. Eye cut 1 (.1) .01

23. Stab Wound 1 (.1) .01

24. Stitches 1 (.1) .01

25. Contusion 1 (.1) .01

26. Appendicitis 1 (.1) .01

TOTAL: 274 (24.9) 2.85

*This may be under-reported since many burns
are probably listed under body parts.

** Rates = Complaints per 1000 population per day.
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H. ORTHO - ORTHOPEDIC COMPLAINTS

Eleven-day
Totals Ave./Day Rates*

1. Back Complaints 134 (12.2) 1.4

2. Ankle (Pain/Strain) 69 (6.3) .72

3. Knee 57 (5.2) .60

4. Foot 34 (3.1) .35

5. Shoulder 25 (2.3) .26

6. Thumb/Finger 23 (2.1) .24

7. Strain/Sprain 22 (2.0) .23

8. Hand 19 (1.7) .19

9. Wrist 19 (1.7) .19

10. Pulled Muscle 12 (1.1) .13

11. Leg 12 (1.1) .11

12. Arm (Strain/Pull) 11 (1.0) .11

13. Elbow 11 (1.0) .11

14. Tendonitis 10 (.9) .10

15. Neck 9 (.8) .09

16. Rib Injury 8 (.7) .08

17. Hip Injury 8 (.7) .08

18. Orthopedic, unspecified 7 (.6) .07

19. Joint Problems 5 (.5) .06

20. Head/Face 4 (.4) .05

21. Foot (Swollen) 3 (.3) .03

22. Chest Pain 3 (.3) .03

23. Hernia 2 (.2) .02

24. Arthritis 2 (.2) .02

25. Fracture 2 (..2) .02

26. Groin Injury 1 (.1) .01

27. Collarbone 1 (.1) .01

28. Coccyx Fracture 1 (.1) .01

29. Flat Feet 1 (.1) .01

TOTAL: 516 (46.7) 5.35

* Rates - Complaints per 1000 population per day.
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I. ENT- EAR, NOSE AND THROAT COMPLAINTS

Eleven-day

Total Ave./Day Rates*

1. Sore Throat 163 (14.8) 1.69

2. Earache 36 (3.3) .38

3. Sinusitis 34 (3.1) .35

4. Nosebleed (Epistaxis) 11 (1.0) .11

5. Nasal/Sinus Congestion 9 (.8) .09

6. Ear 9 (.8) .09

7. Strep Throat 8 (.7) .08

8. Nasal Injury 2 (.2) .02

9. Nose 2 (.2) .02

10. ENT, unspecified 2 (.2) .02

11. Hearing Loss 1 (.1) .01

12. Laryngitis 1 (.1) .01

TOTALS: 278 (25.3) 2.90

* Rates = Complaints per 1000 population per day.
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J. OPT. - OPHTHALMOLOGICAL COMPLAINTS

Eleven-day
Totals Ave./Day Rates*

1. Eye, unspecified 29 (2.6) .30

2. Eye Irritation 12 (1.1) .13

3. Conjunctivitis 9 (.8) .09

4. Eye Drops 7 (.6) .07

5. Object in Eye 6 (.5) .06

6. Eye Abrasion 6 (.5) .06

7. Fuel in Eye 6 (.5) .06

8. Eye Laceration 4 (.4) .05

9. Eye Pain 3 (.3) .03

10. Chemical Burns 2 (.2) .02

11. Eye Examination 2 (.2) .02

12. Broken Glasses 2 (.2) .02

13. Swelling under Eye 1 (.1) .01

TOTALS: 89 (8.1) .93

* Rates = Complaints per 1000 population per day.
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K. GYN - GYNECOLOGICAL COMPLAINTS

Eleven-day

Totals Ave./Day Rates*

1. GYN, unspecified 3 (0.3) .80

2. Menstrual Cramps 3 (0.3) .80

3. Pregnancy 1 t0.I) .80

4. Yeast Infection 1 (0.1) .27

5. Vaginitis 1 (0.1) .27

6. Spotting Blood 1 (0.1) .27

7. Contraception/Pills, Foam 1 (0.1) .27

TOTAL: 11 (1.0) 2.66

* Rates = Complaints per 1000 population per day.
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L. AW - ADVERSE WEATHER INJURY COMPLAINTS

Eleven-day

Totals Ave./Day Rates*

1. Cold Feet 17 (1.5) .17

2. Frostbite (suspected) 14 (1.3) .15

3. AWI, unspecified 10 (0.9) .10

4. Cold Exposure 6 (0.5) .06

5. Cold Weather Evaluation 3 (0.3) .03

6. Dehydration 3 (0.3) .03

7. Cold Hands 2 (0.2) .02

8. Numb Feet 2 (0.2) .02

9. Chills 2 (0.2) .02

10. Pain in Feet 2 (0.2) .02

11. Swollen Feet 2 (0.2) .02

12. Trench (Immersion) Foot 2 (0.2) .02

TOTALS: 62 (5.6) .64

* Rates = Complaints per 1000 population per day.
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M. DENT - DENTAL COMPLAINTS

Eleven-day

Totals Ave./Day Rates*

1. Toothache 38 (3.5) .40

2. Dental, unspecified 31 (2.8) .32

3. Lost Filling 5 (0.5) .06

4. Abcess 5 (0.5) .06

5. Tooth Injury 4 (0.4) .05

6. Tooth Extraction 3 (0.3) .03

7. Wisdom Tooth/growing or impacted 2 (0.2) .02

8. Decay/Cavity 1 (0.1) .01

9. Displaced Teeth 1 (0.1) .01

10. Teeth Cleaning 1 (0.2) .Oi

11. Swollen Gums 1 (0.1) .01

TOTAL: 92 (8.4) .96

• Rates = Complaints per 1000 population per day.

A14

1 A-4



X. SUPL - SUPPLY REQUESTS

Eleven-day
Totals Ave./Day Rates*

1. RX Refill 17 (1.5) .17

2. Bandages/Dressing 6 (0.5) .06

3. Cold Pack 5 (0.5) .06

4. Supl/unspecified 3 (0.3) .03

5. Glasses 2 (0.2) .02

6. Bacitracin Ointment 1 (0.1) .01

7. Face Mask 1 (0.1) .01

TOTAL: 35 (3.2) .37

* Rates = Complaints per 1000 population per day.
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Appendix B

Cold Weather Injury

Case Histories

Page

Case I Suspected hypothermia B2

Case 2 Suspected frostbite - nose B2

Case 3 Suspected frostbite - ears B3

Case 4 Suspected frostbite - fingers B3

Cases 5-6 Suspected trenchfoot B4

Cases 7-16 Suspected frostbite - feet B5-B9
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CASE HISTORIES

Case I. Suspected hypothermia (probably mild).

Individual: 20 year old, male, racial identity unrecorded, E-1.

Signs/Symptoms: Measured rectal temperature 97 F after cold wate.
immersion. There was some delay in obtaining body
ternperat ure.

Reported: 0530, 11 January 1980.

Exposure: True story not known. Individual was reportedly foun,
in Black River, where the water temperature was 4 0 F.
and air temp. 29 0 F. He was immersed for only a fe,
minutes before being found by "joggers". He wa
wrapped in blanket, taken to nearby medical clinic.
Weather conditions involved freezing rain and subject
was clad only in underwear.

History: Florida resident, no other history obtained.

Case 2. Suspected frostbite of the nose (first degree, mild).

Individual: 20 year old, male, Puerto Rican, E-3, tank driver.

Signs/Symptoms: Tingling of nose, some blistering and discomfort.

Reported: 12 January 1980.

Exposure: On the 10th of 3an he was on a 4-5 h road march (tank)
with temperatures -15 0 F, and experienced tingling -t
nose. On the 11th he drove vehicle with his head out c

the hatch while wearing two face guards, temperaurc,,
29-43 0 F. On the 12th, he reported to clinic after

someone observed a bleb on his nose.

Histor: Puerto Rican resident, stationed at Fort Knox. KY with
no prior experience with cold freezing weatler.
History of difficulty breathing in cold air, particulari\
during P.T. exercise. Reported being more sensitive tc'
cold than others. Dislikes cold very much. Had classc,,
and films on cold injury prevention. Light smoker an1
does not consume alcohol, or coffee. Was not oT)

medication.
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Case 3. Suspected frostbite of ears (official diagnosis: ischemnic injury due to
compression and possible contact dermatitis).

Individual: 24 year old, male, white, E-5, TOW section chief,
(armored personnel carrier commander).

Signs/Symptoms: Sore painful ears, stinging from cold air exposure, with
redness and swelling.

Reported: 17 January 1980.

Exposure: Exposed to cold wet weather before injury on 16 Jan,
wore face guard and CVC helmet with earphones over
pile cap which compressed top of ears throughout 12-14
hour FTX spent mostly standing up in vehicle hatch.
Ears felt "relief" when finally released. Next day,
after 5 min in cold air, face and ears were stinging and
tops of ears were red and then swollen and itching.

History: Raised in Puerto Rico, stationed at Fort Knox, KY. No
prior experience with cold weather, but received a
great deal of instruction and some field training in cold
injury prevention. Reported being more sensitive to
cold than others. Dislikes cold very much. Doesn't
smoke or consume alcohol. Drinks caffeinated
beverages daily in small amounts. Not on any
medication at the time.

Case 4. Suspected frostbite of fingers (not confirmed).

Individual: 21 year old, male, black, E-2, Redeye missile
technician, serving as infantry scout.

Signs/Symptoms: Pain and blanching of feet, fingers; tips cool, tender,
but without blistering or anesthesia.

Reported: Saw medic at 1600 on 23 January 1980.

Exposure: Exposed to cold dry weather before injury while
standing guard on 20 Jan. Engaged in very active
physical work prior to sedentary duty. Returned from
field 23 Jan still suffering some discomfort, especially
while taking a shower.

History: Raised in Cleveland, stationed at Fort Knox, KY.
Slight amount of experience with cold freezing
weather. Frostnip on hands two years ago. Dislikes cold
very much. Slight amount of instruction and field
training in cold injury prevention. Doesn't smoke and
occasionally consumes alcohol and caf feinated
beverages. Was taking aspirin daily.
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Case 5. Suspected trenchfoot (not confirmed).

Individual: 19 year old, male, HIspdnic, F-3, telecommunications
specialist (Air Force).

Signs/Symptoms: Complained of athlete's feet. Medic observed cellulitis
of right foot and suspected trenchloot.

Reported: Exposed 13 January, reported 23 January 1980.

Exposure: Went through puddle wearing A.F. muklucks 10 days
prior, when air temperature was 21OF. Engaged in
somewhat active physical work prior to exposure.

History: From Bakersfield, CA, stationed at Patrick AFB, FL,
with no prior experience with freezing weather. More
sensitive to cold than others. Dislikes cold very much.
Has had a moderate amount of classroom instruction in
cold injury prevention but no field training. Doesn't
smoke, consumes a little bit of caffeinated beverages
and occasionally drinks alcoholic beverages. Has been
taking aspirin for the past three days.

Case 6. Suspected trenchfoot (not confirmed).

Individual: 21 year old, male, white, E-1, combat engineer.

Signs/Symptoms: Medic observed pale, cold, flaky feet during routine
check. Subject had no discomfort and was not
concerned, but was ordered evacuated by ambulance.

Reported: 21 January 1980.

Exposure: Went to field 18 3an, was exposed to cold weather and
involved in slightly active physical work. Stayed over
night in APC on 20 Jan, waiting for mission which never
came. Did get out to walk occasionally but got little
sleep. Reported he was unable to change socks.

History: Raised in New Hampshire and had a great amount of
experience with freezing weather. Enjoys cold weather
very much. However, feet often sweat when exposed to
cold conditions. Stationed at Fort Knox, KY. Had a
slight amount of classroom instruction and field
training in cold injury prevention. Was on no
medication, occasional ly consumes alcohol and
caffeinated beverages, and is a daily moderate smoker.

*1I
Ib

* ' *



Case 7. Suspected frostbite of the feet (not confirmed).

Individual: 22 year old, male, black, E-2, infantry.

Signs/Symptoms: Feet hurt while in sleeping bag.

Reported: Occurred 18 Jan, reported 19 Jan 1980, 1000 hours.

Exposure: In the field 3 days, wearing VB boots, changed socks
three time, exposed to cold weather prior to injury.
Slept in sleeping bag on ground and experienced cold
aching feet.

History: Born in Minnesota but raised in deep South, stationed at
Fort Stewart, GA. Doesn't care for cold weather. Has
had a slight amount of expericnce and a great deal of
instruction in cold injury prevention. Drinks
caffeinated beverages quite a bit and is an occasional
smoker and drinker. Was not on medication.

Case 8. Suspected frostbite of the feet (not confirmed).

Individual: 20 year old, male, black, E-3, infantry.

Signs/Symptoms: Complained of cold feet, noticed whiteness, boots felt

tight.

Reported: 20 January 1980.

Exposure: Went to field 18 Jan. Weather was cold wet with some
slight snow (30°F). In APC on 19 Jan, feet were
"white", but rewarmed; on 20 Jan did not rewarm, so
went to medic. Complained that there were no heaters
or warm up tents. VB boots seemed too tight, but he
removed them occasionally.

History: Moderate amount of experience with freezing weather;
believes he had frostbite at age 4. Usually has
problems with cold feet. Doesn't care for cold
weather. Raised in New Jersey, stationed at Fort
Stewart, GA. Daily moderate smoker, occasionally
drinks caffeinated beverages but no alcohol. Was not
on medication.
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Case 9. Suspected frostbi te of feet (not confirmed).

Individual: 18 year old, male, white, E-1, bridge specialist, serving
as infantry.

Signs/Symptoms: Painful swollen feet.

Reported: Exposed 20 Jan 1980 then saw medic.

Exposure: Went to field 16 Jan, with the Special Forces. Exposed
to cold wet weather before injury, spent most of
previous night walking until feet cold and numb. Seen
by medic who warmed feet by fire and evacuated him
to rear. Patient felt it was not serious and wanted to
return to field.

History Raised in Iowa, stationed at Fort Knox, KY. Moderate
amount of experience with freezing weather and feet
get cold easily. Finds cold weather tolerable.
Moderate amount of classroom instruction and field
training in cold injury prevention. Heavy smoker, and
consumes alcohol and caf feinated beverages
occasionally. Was not on any medication at the time.

Case 10. Suspected frostbite of the feet (not confirmed).

Individual: 20 year old, male, white, E-1, combat engineer.

Signs/Symptoms: Complained of cold numb feet; toes ached and tingled
when rewarmed.

Reported: Exposed to adverse conditions 20 January 1980.

ZExposure: Exposed to cold wet weather prior to being seen by
medic. Went to field 18 Jan, stayed in APC over night
the 20th, (same section as Case 116) with only slight

* amount of physical activity. Complained he had only
C-rations for breakfast and lunch, and cold dinner with
one cup of coffee.

History: Raised in Ohio, stationed at Fort Knox, KY. Reported
that cold usually bothers him, that hemorrhoids are
aggravated by the cold. Doesn't care for cold weather
in general. No classroom instruction and no field
training in cold injury prevention. No medication,a
moderate smoker, consumes alcohol occasionally and

Was not on medication.
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Case 11. Suspected frostbite of the feet (not confirmed).

Individual: 19 year old, male, white, military police.

Signs/Symptoms: Red flaky skin, numb, cold feet.

Reported: Exposed on 20 Jan 1980, reported to medic at 2030 on
21 Jan.

Exposure: On guard duty for approximately 6 hours, wearing VB
boots. Was not active and socks were wet.

History: Raised in Indiana, duty station Fort Knox, KY. Slight
amount of experience with cold, and says cold weather
usually bothers him. Moderate amount of instruction
and no field training in cold injury prevention. Was on
medication (unspecified), smokes, and occasionally
consumes alcohol and caffeinated beverages.

Case 12. Suspected frostbite of the feet (not confirmed).

Individual: 25 year old, male, black, E-5, fire support specialist.

Reported: 1830 hours on 21 January 1980.

Exposure: Went to the field 18 Jan; vehicle heater failed that
night. Little sleep, but occasionally rewarmed in cold
sleeping bag. Started with combat boots, plus
overshoes, and changed socks faithfully, but was
exposed to cold wet weather, so changed to VB boots.
On 20 Jan, noticed VB boots were too tight and noticed
swelling on 21 Jan, reported to medic, then to aid
station. Involved in slight active work before injury.

History: Duty station Fort Knox, KY; from Cincinnati, had 2
year tour in Germany. Reported having history of poor
circulation in hands and feet. Slight amount of
experience with cold freezing weather. Doesn't care
for cold weather. Moderate amount of classroom
instruction and a slight amount of field training in cold
injury prevention. Occasionally consumes alcoholic and
caffeinated beverages. Moderate smoker and on no
medication at the time.
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Case 13. Suspected frostbite of the feet (not confirmed).

Individual: 19 year old, male, black, E-1 tank driver, serving as
loader.

Signs/Symptoms: Cold, numb feet; pain on bottom of left foot and toes
after rewarming.

Reported: 1030 hours on 22 January 1980.

Exposur: Exposed to cold dry weather before injury and on 21 Jan
at 2100 the heater of tank went out. Bothered by pain
in feet and toes, so changed socks. Slept in tank and
feet felt colder so changed from combat boots to YB
boots at 0600 on 22 Jan. Involved in slightly active work
before these conditions.

History From Florida, stationed at Fort Knox, KY. This was
first exposure to freezing weather but reports feet get
cold easily under mildly cold conditions. Dislikes cold
very much. Moderate amount of instruction and slight
amount of field training in cold injury prevention.
Smokes occasionally, consumes alcohol and caffeinated
beverages daily and on no medication.

Case 14. Suspected frostbite of the feet (not confirmed).

Individual: 20 year old, male, white, E-3 combat engineer.

Signs/Symptoms: Cold feet, I cm blister -n: right great toe.

Reported: 1500 hours on 22 January 1980.

Exposure: Went to the field on the 18th; on 22 Jan was immobile in
unheated 2-1/2 ton truck for 4-5 hours in combat boots
and overshoes (no YB boots). Involved in somewhat
active work before injury.

History: From Chicago, IL and had a great amount of experience
with freezing weather. Stationed at Fort Knox, KY.
Enjoys cold weather very much. Generally feels
warmer than others in cold. Moderate amount of
instruction and field training in cold injury prevention.
Heavy smoker, consumes alcohol on occasions and

f drinks caffeinated beverages daily. Was on no
medication.
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Case 15. Suspected frostbite of the feet (not confirmed).

Individual: 20 year old, male, white, E-4 cavalry scout.

Signs/Symptoms: Toes were numb, feet wet and cold.

Reported: Exposure occurred 22 Jan 1980, reported the same day.

Exposure: Exposed to cold wet weather before injury. Fell on ice
and injured knee. Feet were wet from perspiration.
Seen by medic who removed boot and kept foot
elevated and exposed to wind for 45 min in an unheated
APC. Foot numb when tried to walk. Somewhat active
prior to injury.

H istory Stationed at Fort Knox, KY. Slight amount of
experience with freezing weather, moderate amount of
instruction and field training in cold injury prevention.
Generally colder than others in cold weather. Dislikes
cold very much. Doesn't smoke, occasionally drinks
alcohol and drinks coffee daily. Not on any medication
at the time.

Case 16. Suspected frostbite of feet (not confirmed).

Individual: 26 year old, male, white, E-5 combat engineer squad

leader.

Signs/Symptoms: Cold sore feet.

Reported: 22 January 1980.

Exposure: Went to field on 16 Jan. No heat in APC for 5 days.
Cramped in APC, so had little chance to stretch out;
dismounted only for chow. Got 2 "warm" meals/day but
were often late and cold. Got little to drink and was
often thirsty. Seen by medic after 24 h of foot
discomfort, evacuated to rear 22 Jan.

History Raised in Florida, stationed at Fort Stewart, GA but
had previous tour in Korea, where he had frostnip on
nose and frequent foot problems ("fungus") from
wearing VB boots. Moderate experience with cold
weather, moderate instruction and training. Dislikes
cold very much. Doesn't smoke, occasional coffee and
alcohol drinker. Was not taking medication.
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APPENDIX C

Interview Form and Summary of Interview Data*

Explanation: The table in this Appendix gives the percent of
individuals within each medical category who responded to the Item
listed. Specifically, it gives the percent of those with type of
complaint who responded to one choice (such as NOT AT ALL) of each listed
question of the interview. For example, the first entry for URI, is 3.8
which means that 3.8 percent of 137 (the number of URI cases interviewed)
or approximately 5 people responded "NOT AT ALL" to the question *Do you
drink caffeinated beverages (coffee, tea, or colas)?" (See copy of
interview question 6).

1. Copy of Interview Form Pages C-2 and C-3

2. Table C. Summary of Interview Data Page C-4

*Caution should be taken in interpreting these data since interviews
were not scheduled on a random basis. The NP and OPT percentages for
females, for example, are much higher than that found in the more
complete medical log records (see Figure 4). Table C data, therefore,
are to be considered descriptive of this study only.
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APPENDIX C

BACKGROLND %I.DICAL HISTORY (fill in or circle)

1. Age: __ (yrs)

2. Sex: 01 MALE 02 FEMALE

3. Height: (ft + in)

4. Weight: _ (Ibs)

5. Race: 01 Black 02 Uitte 03 Other:

6. Do you drink caffeinated beverages (coffee, tea, colas)?

01 'Jot at all 03 Daily, a little bit
02 Jccasionally O Daily, quite a bit

7. Do you drink alcoholic beverages (beer, mixed drinks, wine, etc.)?

01 Not at all 03 Daily, a little bit
02 Occasionally Oh Daily, quite a bit

8. Do you smoke (cigarettes, pipes, etc.)?

01 Not at all 03 Daily, light to moderate smoker

02 Occasionally 04 Daily - heavy smoker

9. In the last week have you been on medication - drugs?

01 Not at all 03 Daily, mild doses
02 Occasionally 04 Daily, moderate to heavy doses

MILITARY HISTORY:

10. Years in Active Military Service yrs.

11. Military Rank E or W.O. or 0

12. Prirmry job position (NOS or SSI nurmber):_ Title:

13. Duty job position (MOS or SSI number): Title:

14. Do you consider the military your career? 01 Yes 02 No 03 Maybe

15. Your official duty station:

16. Present Branch of Service: 01 Arwy 02 Air Force 03 Navy 04 Marines

05 Other:

17. How much experience have you had with freezing weather or cold climates?

01 No Experience 03 A Moderate Amount
02 A Slight Amount 04 A Great Amount

18. In general, how do (would) you feel about living in a georgraphical area having
cold winters?

01 1 (would) really enjoy it. 03 1 don't (wouldn't) care for it.
02 1 (would) tolerate it. O4 I (would) dislike it very much.

Continue To Next ?age

C2

- *:. ° .---'---~

"" ' Illl " 11 -- ... . .



19. Check the activities you have done in cold wxtler:

Siiow Skiing Ice Fi shirng/Skal ing Shoveling Snow

Snow Shoeing Ice Sailing _ Other

Making a Snownian Snow Sledding/ None of these
Sn owmob i I i ng

20. Ccmfpa red to others around you, in a cool or cold envi ronment, how do you generally
feel?

01 Colder than others 03 Warmer than others
02 About the same as others 0/4 Have no idea how I differ from

others in this respect

21. How much military classroom instruction have you had for taking care of yourself
in cold weather?

01 No Instruction 03 A Moderate Amount

02 A Slight Amount 04 A Great Amount

22. [low much field training have you had on taking care of yourself in cold weather?

01 No Field Training 03 A Moderate Amount
02 A Slight Amount 04 A Great Amount

23. How many times have you been treated by medical personnel for any of the
following cold related injuries? Please give exact number.

Frostnip _ Chilblains Check if none of these

Frostbite Hypothermia

24. How many times untreated? Please give exact number.

Frostnip _ Chilblains Check if none of these

Frostbit e Hypothermia

25. Do you have any special problem when you are exposed to cool or cold conditions?

01 No 02 Yes, Specify:

Thank you for yoqr help
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APPENDIX C

Sumary Of Interview background Data By Diagnostic Category

(Table gives percent of individuals vithin category uho responded to listed ite)

*Cateltory: . . DRN, LL . a S ha A.T.Q .I-. K 2r Orr IL GY . DENT
(No. Interviewed) 137 (21) (39) I83 (11) (33) (23) (80) 5 (6) (2) (16) (17)

Caffeine: 3.8 10.0 8.9 0.0 9.1 9.4 0.0 9.1 7.8 50.0 0.0 6.3 0.0
(Not at all)

Alcohol: 17.4 15.0 19.4 0.0 0.0 12.5 9.5 12.8 15.7 16.7 50.0 25.0 12.5
(Not at all)

Smoking: 37.9 45.0 38.9 0.0 45.5 31.3 19.0 28.2 54.9 33.3 50.0 43.8 40.0
(Not at all)

On Medication: 74.8 70.0 82.9 71.4 72.7 68.8 85.7 76.0 76.5 66.7 50.0 87.5 81.3

(not at allI

Cold Experience: 29.1 21.0 32.4 28.6 54.6 25.8 19.1 30.8 37.3 33.3 50.0 68.8 18.8
(Slight-None)

Cold Attitude: 43.5 47.3 59.4 42.9 63.7 40.7 30.0 55.9 47.1 50.0 100 68.8 43.8
(Dislikes)

Cold Activities: 15.6 10.5 16.7 0.0 30.0 13.8 10.5 18.9 21.7 0.0 50.0 25.0 21.4
(None)

Cold Sensitivity: 18.0 21.1 20.0 28.6 40.0 13.8 10.5 14.9 13.0 20.0 0.0 37.5 28.6
(Colder/Others)

Cold Instruction: 7.0 0.0 5.7 14.4 20.0 10.3 15.8 4.1 6.7 0.0 50.0 6.3 0.0
(None)

Field Training: 32.8 15.8 27.3 28.6 50.0 31.0 21.1 19.4 19.6 20.0 100 18.8 21.4
(None)

Prior Cold ln,4. 3.2 5.3 6.1 0.0 0.0 3.4 0.0 10.0 6.5 0.0 0.0 20.0 0.0
(Treated)

Prior Cold Inj. 5.8 5.3 6.2 14.3 0.0 3.6 0.0 9.0 4.6 20.0 0.0 12.6 0.0
(Untreated)

'/Cases Female: 10.9 19.0 2.6 37.5 18.2 12.1 13.0 5.0 5.5 33.3 100 0.0 5.9

Cases by Unit:

AFFOR 17.5 14.3 12.8 25.0 18.2 27.3 13.0 5.0 43.6 0.0 50.0 43.8 0.0

COSCOM 40.1 23.8 23.1 0.0 36.4 15.2 13.0 37.5 23.6 33.3 0.0 0.0 47.1

OPFOR 16.8 9.5 10.3 0.0 27.3 33.3 47.8 22.5 5.5 16.7 0.0 56.3 0.0

AJPOR 25.5 47.6 48.7 75.0 18.2 24.2 26.1 33.7 27.3 50.0 50.0 0.0 52.9

Cases by Race:

Black: 32.8 23.8 38.5 37.5 45.5 27.3 26.1 42.5 27.3 16.7 50.0 31.3 41.2

White: 59.9 66.7 51.3 62.5 54.5 60.6 56.5 50.0 61.8 83.3 50.0 56.3 52.9

Other: 3.6 4.8 5.1 --- --- 3.0 4.3 5.0 3.6 --- --- 12.5 5.9

Mean Age(Yrs): 24.4 23.7 23.3 21.0 22.1 26.8 23.6 24.5 26.1 22.2 22.0 21.4 22.2
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