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Preface

The data for this report were collected by investigators
from U.S. Army Natick Research, Development and Engineering
Center du-ing the 25th Infantry Division's Opportune Journey
2-91 and Union Pacific '91 training exercises. Data collection
took place during the period 21 June - 3 July 1991 at the
Pohakuloa Training Area (PTA) on the island of Hawaii. This
report encompasses nutrient and water intake, ration
acceptability, and human factors issues related to the use of T
Rations and the Meal, Ready-To-Eat (MRE). These were evaluated
by the Soldier Science Directorate (SSD), Natick, with support
from the US Army Research Institute of Environmental Medicine
(USARIEM), under Project No. IL162786AH99BFE00.

Human subjects participated in this study after giving
their free and informed voluntary consent. Investigators
adhered to AR 70-25 and USAMRDC Regulation 70-25 on Use of
Volunteers in Research.

Citation of trade names in this report does not constitute
an official endorsement or approval of the use of such items.
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THE RELATIVE ACCEPTABILITY AND CONSUMPTION OF THE CURRENT

T RATION WITH AND WITHOUT NEW BREAKFAST AND DINNER MENUS

Introduction

The T Ration is designed for feeding groups of soldiers and
is packed in 36-person, modular units containing all elements of
a given menu. Single menu items are contained in rectangular
metal cans half the size of a standard steam table tray and hold
12 to 18 servings of an entree, vegetable, starch, bread, or
dessert. The thin, flat-tray shape permits rapid heating and
can be heated in a variety of ways. This enables a minimum
number of food service personnel to quickly transport a hot meal
to the front lines and distribute it by serving right out of the
cans (Meyer and Klicka, 1982). The current (FY90) version
provides a 10-day menu cycle which includes two T Ration meals.
The third daily meal is typically either a Meal, Ready-to-Eat
(MRE) or another operational ration.

Early acceptance tests of the initial versions of the T
Ration yielded promising results which are detailed by Gagne et
al. (1988). Findings from the first comprehensive field test of
the T Ration during an operational exercise (Combat Field_
Feeding System. Vol. I. II. and III, 1986 (CFFS)), as well as
other user assessments (Gagne et al., 1988), led to a series of
implemented modifications. These modifications were subsequently
tested in a 14-day field test comparing the FY89 and FY90
versions of the Tray Ration (Salter et al., 1991). Ration
consumption for both the FY89 and FY90 versions averaged
approximately 2900 calories per day and most nutrients were
consumed at or above the recommended levels. A majority of the
ration items were liked slightly or better. Results from this
comprehensive evaluation (Salter et al., 1991) indicated that
neither ration acceptance, ration consumption, body weight loss,
or hydration status differed as a function of T Ration version.
In addition, it was noted that the 10-day cycle for the 1990 T
Ration did not have any detrimental effects on consumption or
acceptability relative to the 14 day '989 cycle. In comparison
to earlier versions of the T ration (e.g. CFFS, 1986), the
rations received more favorable ratings, had a modest increase
in consumption, and overall showed improvement.

The present 7-day test replicated the methodology of Salter
et al. (1991) in order to compare the FY90 T Ration to a newer
FY90 version. The most recent FY90 version contained different
menu items including two new breakfast and three new
lunch/dinner menus. The test also provided additional
information on items new to the original FY90 T Ration.

objectives

The purpose of this field test was to compare the original
FY90 T Ration to the newer FY90 T Ration which had different
menus (two new breakfast and three new lunch/dinner meals).
Specific questions addressed included:
1. How well did intake of the two ration versions meet the
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Surgeon General's Military Recommended Dietary Allowances (MRDA,
1985) for protein, vitamins, minerals, fat, and energy?
2. How did the two ration versions compare on soldiers' nutrient
intake, weight loss, and hydration status?
3. What were troop opinions of the two ration versions and, in
particular, how were the new menu items received?

Methods

Test Design
This field test primarily focused on comparing T Ration

versions in terms of consumption and acceptance. Additional
complementary measures (e.g. body weight, urine specific
gravity) were also collected. The data collection schedule was
coordinated with the participating units and kept as brief a•
possible to minimize interference with the training exercise.
The present report is based on data collected after breakfast on
the first day of the training exercise through breakfast of the
seventh day.

Test Site
The test site was the Pohakuloa Training Area (PTA) on the

island of Hawaii. Pohakuloa is a remote site with rugged
terrain located at approximately 6,000 feet. Daily high and low
temperatures ranged between 70 and 40 degrees Fahrenheit. The
Air Force Weather Station recorded only traces of rainfall in
PTA during the time of the study. Each company also trained for
two to three days in a more tropical site neighboring PTA. At
this more tropical site rainfall was heavier (i.e. frequent
light showers), but the amount of rainfall was not recorded.
The same sites were also employed for the two previous major
field tests of the T Ration (CFFS, 1986; Salter et al., 1991);
these sites offered the advantage of temperate climate,
(reducing the potential complications of extreme temperatures on
hydration status and food intake) and remote location (resulting
in little opportunity for obtaining non-ration foods).

Test Subjects
The troops that participated in this study were two

companies of regular Army soldiers from the 25th Infantry
Division. This division routinely engages in long-term field
training exercises at the PTA. Two intact companies were used
in order to take advantage of the standard chain of command and
to avoid the problem of serving different rations to soldiers
within the same company. The two companies engaged in the same
three training components with the only difference being the
sequence of these components. Both companies were "moderately"
physically active during the test.

All available soldiers in each company (arproximately 80
soldiers apiece) completed the pre- and post-test
questionnaires. A subset of 40 soldiers from each company
provided detailed data regarding ration intake, ration
acceptability and body weight. Daily urine samples for
hydration assessment were also collected from this subset of

2



subjects. Ten subjects out of each subset of 40 also
participated in a focus group discussion of the rations.

Pretest Briefings
Prior to the training exercise, a briefing was held for

battalion leaders, company commanders, and food service
personnel at Schofield Barracks on the island of Oahu. The
purpose, design, and requirements of the test were presented.
Commanders were requested to refrain from influencing the
soldiers' responses to the rations.

Pretest briefings were conducted separately for each of the
two companies five days before the test began. The groups were
briefed about the measures to be obtained and the time involved
in the daily schedule of data collection. Troops were shown the
Flameless Ration Heater (FRH) and were given brief instructions
in its use for heating MRE Entrees. Following a question and
answer period, individuals were requested to read and complete
the Volunteer Agreement Affadavit (Appendix A). It was
explained to the troops that if they declined to volunteer or
decided later to withdraw from the test, they would still be fed
the same food and participate in their company's training to the
same extent as test subjects. It was further explained that
withdrawal from the data-collection effort would not result in
any penalty. At this point, all volunteers completed a
Background Questionnaire (Appendix B) and then returned to their
duties.

Two subgroups of soldiers, (approximately 40 volunteers
from each company), returned for additional briefings 2 days
prior to the start of the test. Subjects met daily with the
same data collector (about 8 subjects/data collector) throughout
the study. These subjects were informed that data collection
would include data on food intake, acceptability ratings, urine
samples, and measures of body weight. Data collectors also
distributed other non-ration supplies for the first day of the
test. The data collector restated the test goals and
requirements, repeated the usage instructions for the FRH, and
provided detailed instructior for completing the daily MRE
intake records (Appendix G). Troops were given a chance to
examine the FRH and were encouraged to ask questions regarding
the heater, the intake records, or any other aspect of the test.

Test SuPrlies and Distribution
The test lasted for a period of one week. Data collectors

were on-site throughout both of the daily T Ration meals.

Rations. The study was designed such that each soldier receiver
two T Ration meals (breakfast and dinner) and one MRE (lunch'
per day for the duration of the study. One company (Control
Group) received menus from the FY90 T Ration (Table 1) and the
other company (Test Group) received the five new menus in
addition to menus drawn from the FY90 T Ration (Table 2). As in
past exercises, distribution of the planned ration items was
incomplete. The majority of these deficiencies during T Ration
meals were shortages of minor components such as salad dressings

3
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or having one as opposed to two flavors of milk or bread. In
the Test group, oatmeal was typically not available at the
breakfast meals and food service personnel were able to offer
only one pork rib serving at that dinner meal rather than the
planned portion of two servings. When served the hamburger
dinner meal, soldiers in the Control group were not provided the
planned hamburger rolls or condiments.

Additional supply constraints stemmed from a concurrent MRE
test. MRE VIII and MRE X distribution problems resulted in the
availability of only six of the 12 menus (Table 3). Nutrient
content for each ration type is provided in Appendices C-E.

Table 3. Menus in the Meal, Ready-to-Eat

1. Corned Beef Hash Crackers
Jelly Fruit
Oatmeal Cookie Bar Cocoa
Beverage Base Accessory Pack

2. Chicken Stew Crackers
Peanut Butter Fruit
Cocoa Beverage Base
Candy Accessory Pack

3. Omelet with Ham Crackers
Potatoes au Gratin Oatmeal Cookie Bar
Cocoa Beverage Base
Accessory Pack

4. Chicken ala King Crackers
Peanut Butter Fruit
Cocoa Beverage Base
Accessory Pack

5. Beef Stew Crackers
Peanut Butter Cherry Nut Cake
Beverage Base Accessory Pack

6. Meatballs with Rice and Sauce Crackers
Peanut Butter Fruit
Chocolate Covered Cookie Beverage Base
Accessory Pack

Flameless Ration Heaters. Each soldier received one FRH per day
for heating MRE entrees.

Other SuDDlies. At each daily breakfast meeting, data
collectors supplied subjects with a new trash bag for collection
of MRE waste and a new MRE intake record.

6



Data Collection Procedures

Dependent Measures
Table 4 lists the dependent measures obtained, the

frequency with which they were taken, and from whom they were
obtained.

Table 4. Dependent Measures

Dependent Measure Frequency Number
Background questionnaire Once Entire company
Body Weight 5X (dl,2,4,6,7) 40 Volunteers/Co
Urine Sample 5X (dl,2,4,6,7) 40 Volunteers/Co
Ration/Water Consuption Daily 40 Volunteers/Co
Acceptability Ratings Every Meal 40 Volunteers/Co
Final Questionnaire After Last Meal Entire Company
Focus Groups Once 10 Volunteers/Co

Background Questionnaire. Soldiers completed basic demographic
information on this questionnaire (Appendix B) at the initial
briefing.

Body Weight. In both companies, body weight measures were taken
from the 40 volunteers on five days of the study according to
the schedule in Table 4. Body weight was measured on battery
operated SECA Compact, Floor Model Digital Scales (model 770).
Wooden boards were used in the field to level the scales.
Scales were professionally calibrated prior to the study and
periodically checked at base camp using 25-pound weights. Data
collectors used the same scales throughout the study to avoid
any inconsistencies due to differences between the body weight
scales. Soldiers were requested to remove items such as
helmets, weapons, web-gear, and gas masks before being weighed
and data collectors used a weight checklist (Appendix F) to note
remaining garments such as BDU's, undergarments, and shoes.

Hydration Status. Urine samples were also collected on five
occasions. Water intake (plain water, water added to the MRE,
and T Ration beverages) was recorded throughout the study by
soldiers on the daily MRE Intake Records (Appendix G) and by
data collectors at the two T Ration meals. Hydration status was
assessed by measuring the urine specific gravity (USG) of
aliquots of the first voided urine of the morning with an
American Optical Reichert Total Solids Meter (refractometer).

Ration ConsumDtion. Daily consumption from all sources was
measured for each of the 40 volunteers from the two companies.
MRE intake was recorded with a daily MRE Intake Record (Appendix
G) on which soldiers had been trained before the study began.
MRE Intake Records were collectel during breakfast each day
along with all MRE leftovers and wrappers for later comparison
to the daily logs. Data collectors reviewed the logs for
completeness and resolved discrepancies between trash and the
log by consulting with the subjects.

7



Prior to the field test, all food servers were trained to
issue standard portion sizes of T Ration menu items. As each
soldier was served, data collectors visually estimated portion
sizes of the T Ration items. After each soldier had eaten, the
data collector then visually estimated the amount of food
leftover and all data was recorded on the T Ration Plate Waste
form (see Appendix H). Previous studies have indicated that
visual estimation of platewaste by trained data collectors is a
reliable and valid method (Dubois, 1990; Rose & Carlson, 1986).

Ration Acceptability. The troops were asked to rate each menu
item they tried on a standard 9-point hedonic scale where 1
corresponds to 'dislike extremely', 5 is 'neutral', and 9
corresponds to 'like extremely.' Troops were familiarlized with
this rating scale during the pre-test meeting with the data
collectors. The same 40 volunteers in each company rated food
acceptability of the MRE and T Ration on daily logs handed out
at each meal (see Appendix I for sample forms).

Final Questionnaire. At the end of the study, the entire
company completed a detailed questionnaire (Appendices J-K) to
determine the strengths and weaknesses of the T Ration.

Flameless Ration Heater Ouestionnaire. A subset of soldiers
also completed a questionnaire on the FRH (Flameless Ration
Heater) used to heat MRE entrees (Appendix L). The
questionnaire was developed by the Manprint office at Natick and
has been used extensively in prior evaluations of the FRH.

Focus Group Discussion. A focus group was conducted during the
last two days of the study with 10 enlisted soldiers from each
company who volunteered to particpate for approximately one
hour. Groups sat in a cluster with an investigator who
facilitated discussion of open-ended questions about the ration
and encouraged all members to share their positive and negative
reactions to the rations.

Results

Sample Demogra~hics. Table 5 summarizes the demographic
characteristics of the two companies in terms of average age,
rank, length of service, height, weight, and region of origin.
Chi-square and t-test analyses revealed that the two companies
were similar on most of these dimensions. The mean age was
about 23 years and approximately half of the participants in
each group were enlisted men with a rank of E-3 or less.
Forty-eight percent of the participants had served in the U.S.
Army two and 1/2 years or less. The groups were similar in
average height and weight. The highest percentage of subjects
were from the North and South Central regions of the United
States. More soldiers reported avoiding specific foods for
medical or personal (e.g. religious or health concerns) reasons
in the Control group (19.3%) than in the Test group (6.8%) [Chi
Square=5.28,df=l,2<.05].

8



Table 5. Demographics for the Test and Control Groups*

p Test Control

N 88 88

Age (yrs.) 23.8 ( 4.8)* 23.1 ( 4.6)

Length of Service (yrs.) 3.1 ( 3.1) 3.7 ( 3.9)

Height (in.) 70.1 ( 2.7) 70.3 ( 3.1)

Weight (lb.) 174.8 (26.6) 169.7 (21.2)

Trying to Lose Weight (%) 35.2 25.0

Trying to Gain Weight (%) 20.5 31.7

Food Avoidance (%) 6.8 19.3*

Ethnic Group (%)

Caucasian 63.6 64.8

Afro-American 20.5 17.0

Hispanic 10.2 12.5

Other 5.7 5.6

U.S. Region of Origin (%)

Northeast 4.5 1.1

Mid-Atlantic 10.2 13.6

South Atlantic 14.8 19.3

North Central 33.0 22.7

South Central 15.9 21.6

Mountain 3.4 5.7

Pacific 12.5 8.0

Other 4.5 4.5

Rank (%)
El - E3 44.3 50.0

E4 - E6 50.0 44.2

E7 - E9 2.3 2.3

01 - 04 3.4 4.5

* Numbers in parentheses are standard deviations.

Food avoidance referes to avoiding foods for health or

personal reasons; Chi-square (1, N=176) = 5.82.
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Body Weijht, Table 6 shows the subjects' body weights during
the study and the amount of weight lost during the exercise.
Initial body weight was higher in the Test group than the
Control group, but this difference was not significant.
Repeated measures analysis of covariance revealed a significant
time by group interaction (.E(3,195) = 3.98, R<.01) using day two
body weight as covariate. Further analysis revealed this effect
was due to a higher rate of weight loss in the Control group.
Although the pattern of weight change was different in the two
groups, average weight loss was small and did not differ between
the groups (Table 6).

Office of the Surgeon General (OTSG) guidance suggests that
troops should not lose more than 3% of their initial body weight
during field operations. Both the Test and Control ration
groups met this criterion; the mean percentage of weight loss
was well below 3% (the Test group lost .51%, while the Control
group lost 1.2%). There were some subjects in each group (7.7%
of subjects (n=3) in the Test group, and 20.5% of the subjects
(n=8) in the Control group) who lost 3% or more of their body
weight during the field test. It should be noted however, that
4 of the 11 subjects who lost 3% or more of their body weight
reported that they were trying to lose weight.

Table 6. Changes in Mean* Body Weight

Test Group Control Group

N 39 39
Initial weight (lb) 170.0 (26.6) 168.4 (24.6)
Final weight (lb) 170.0 (26.2) 168.4 (23.3)
Weight Loss (lb) -. 9 (1.8) -2.1 (3.2)
Percentage Loss -. 5 (1.1) -1.2 (1.9)

Numbers in parentheses are standard deviations.

On average, both groups reported being moderately active
throughout the study. Mean daily actvity levels were similar
for both groups except for day 6 when the control group was
somewhat more physically active (moderate to heavy activity)
than the test group (moderate activity) (t(71) = 3.8, p<.01).

Ration Consumption and Nutrient Intake. Calorie and nutrient
intake were computed on the basis of the food intake records and
the known caloric and nutrient composition of the rations. The
separate nutrient intakes for each of the three meals were
combined to calculate the average total nutrient intake per day
for each ration group. Figure 1 presents total calorie intake
for both ration groups across each of the six days of the
study. The Control group consistently consumed more throughout
the study; significantly more of the rations were consumed on
days one (_(67) = 4.46, 2<.001, two (t(72) = 2.78, p<.01), three
(•(75) = 5.59, R<.001), four (t(74) = 3.46, R<.001) and six
(•(72) = 2.69, R<.01). Table 7 shows the average daily intake
of energy, macronutrients, micronutrients and the percentage of
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Table 7. Average Daily Nutrient Intake Compared to MRDA

Nutrient Test Control di MRD

Energy (kcal) 2657* 3174 4.37 76 2800
Protein (g) 119* 144* 5.24 76 100
Fat (g) 96 117 4.46 76 120
Carbohydrates(g) 335 391 3.42 76 330
Vitamin A (mcg RE) 5670 7351 3.57 76 5000
Thiamin (mg) 3.2 3.8 2.92 76 1.8
Riboflavin (mg) 2.71 3.28 4.30 76 2.2
Niacin (mg NE) 28.6 35.5 5.62 76 24
Vitamin B6 (mg) 3.69 5.00 3.82 76 2.2
Vitamin B12 (mcg) 2.22 2.75 5.05 76 3
Vitamin C (mg) 151 156 ns 60
Sodium (mg) 4765 5701 4.76 76 5000
Potassium (mg) 3200 4157 6.08 76 1875
Iron (mg) 33.5 40.0 ns 18
Calcium (mg) 1140 1531 5.24 76 800
Phosphorus (mg) 1731 2172 4.87 76 800
Magnesium (mg) 261 339 5.68 76 400
Zinc (mg) 14.5 15.7 2.09 76 15
Chlorine (mg) 8.41, 9.57 3.39 76 -
Folacin (mcg) 303 408 6.71 76 400
Vitamin E (mg) 13.8 14.6 ns 10
Cholesterol 414 456 ns -
Ash 15.7 18.6 4.32 76
Protein Cal. (%) 17.8 18.1 ns
Fat Calories (%) 32.2 32.9 ns 40 max
Carbo. Cal. (%) 49.9 49.1 ns 50-55
Sodium (mg/1000kcal) 1806 1809 ns 1700 max

Nutrient intake did not meet MRDA.
t value refers to significant difference between ration groups.

calories derived from protein, fat and carbohydrates for the two
groups. Between group differences are noted, and intakes that
fall below the MRDA requirements (Departments of the Army, the
Navy, and the Air Force, 1985) are indicated by asterisks
(p<.05; one-tailed t-test).

The average daily energy intake for the Control ration
group (3174 kcal) was significantly higher than the energy
intake (2657 kcal) of the Test group (t(76) = 4.37, R<.0001).
Caloric consumption of the Control group exceeded the minimum
MRDA for total energy intake under moderate work conditions in a
temperate environment (minimum MRDA = 2800 kcal), while the Test
groups' average daily energy intake fell below the minimum
MRDA. Intake of grams of protein, carbohydrate, and fat were
all significantly greater in the Control than the Test group.
Although the daily mean intake in grams of fat was significantly
below the MRDA for both ration groups, macronutrient consumption
(protein, carbohydrate, and fat) as a percentage of calories
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consumed was within recommended MRDA levels for both groups.
In general, intake of the micronutrients met the MRDA

levels for both ration groups. Relative to the Test group, the
Control group consumed more of all of the listed micronutrients
with the exception of vitamin C, iron, and cholesterol. While
similar amounts of vitamin B12 and magnesium were consumed by
both ration groups, total intake of B12 and magnesium were below
the recommended MRDA. In the Test group, zinc and folacin were
also below MRDA.

Intake for T Ration Breakfast Menus. Table 8 summarizes the
average nutrient intake of T Ration breakfast items for the Test
and Control groups. On average, the Control group consumed 230
more calories during the breakfast meal than the Test group
(1(76)=4.68, p<.001); their additional energy intake was
comprised of more grams of protein (t=4.26), fat (t=5.26), and
carbohydrate (t=3.65). However, when macronutrient breakdown is

Table 8. Average Nutrient Intake at Daily Meals

Meal Test Control t df

Breakfast T Ration

Energy (kcal) 870 1100 4.68 76
Protein (g) 38 47 4.26 76
Fat (g) 28 38 5.26 76
Carbohydrates (g) 119 146 3.65 76
Protein Cal. (%) 17.5 16.8 ns 76
Fat Calories (%) 28.8 30.7 1.99 76
Carbo.Cal. (%) 53.7 52.5 ns 76

Dinner T Ration

Energy (kcal) 912 1143 6.20 76
Protein (g) 43 57 8.16 76
Fat (g) 32 40 5.41 76
Carbohydrates (g) 115 141 4.76 76
Protein Cal. (%) 18.9 19.9 2.42 76
Fat Calories (%) 30.9 31.1 ns 76
Carbo.Cal. (%) 50.2 48.9 ns 76

Meal, Ready-to-Eat

Energy (kcal) 876 931 ns 76
Protein (g) 38 40 ns 76
Fat (g) 36 39 ns 76
Carbohydrates (g) 101 105 ns 76
Protein Cal. (%) 17.9 17.1 ns 76
Fat Calories (%) 37 37.2 ns 76
Carbo.Cal. (%) 45.1 45.8 ns 76

13



examined in terms of percent of total calories consumed, there
were no significant differences between groups.

Intake for T Ration Dinner Menus. Table 8 also shows that for
the dinner T Ration, the Control group consumed 231 more
calories per day on average than the Test group (:(76)=6.2,
P<.001). Relative to the Test group this increased consumption
by the Control group was in the form of more grams of protein
(j=8.16), fat (t=5.41), and carbohydrate (j=4.76). A
significantly greater percentage of calories as protein was
consumed by the Control group than the Test group (t(76)=2.42,
P<0.018).

Intake for MRE Menus, Table 8 summarizes the average nutrient
intake of MRE items for the Test and Control groups. Neither
total energy intake nor macronutrient intakes differed between
the two groups.

Hydration Status. Hydration status reflects the balance between
the amount of body water lost in sweat, urine, feces and expired
air and the total amount of water consum 1 from food, plain
water and other beverages. Urine specific gravity (USG) measures
concentrations of metabolites and other solutes in the urine,
and is used as an indicator of hydration status. Hydration
status was assessed on days 1, 2, 4, 6 and 7 by measuring urine
specific gravity on first morning void urine samples.

Results of the mean daily USG are presented in Figure 2.
Specific gravities above 1.030 are considered elevated,
indicating that the individual is not optimally hydrated.
Variations in specific gravity below this criterion indicate
changes in hydration status but are considered within the normal
range. Fully hydrated individuals have urine specific gravities
in the range of 1.015 - 1.022 (Fischbach, 1984). There were no
significant differences on any day between Test and Control
groups. Mean USG for the total period of the study were
identical (1.023) for both the Test and Control groups. The
means for the two groups were not significantly different on any
day, and the mean values were slightly above normal ranges but
not indicative of hypohydration.

Water IntDake. Total water intake for each person is composed of
intake from three sources: the water contained in the food, the
water added to food or beverage powders and the amount of plain
water consumed. Table 9 shows the average daily water intake
from each source and the total water intake for the two groups.

Relative to the Control group, the Test group drank more
plain water and also added twice as much water to rehydrate MRE
items. The higher levels of water in the food of the Control
group reflect the fact that this group ate a larger quantity of
the T Ration (breakfast and dinner) meals than the Test group.
Although there was a trend toward greater total consumption of
water by the Test group (_(57) = 1.92, R<.06), this appears to
be of little consequence as both groups were adequately hydrated
when tested daily for urine specific gravity.
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On average, subjects in both the Test (N=80) and Control
(N=83) groups reported that it was "neither easy nor difficult"

Table 9. Daily Mean Water Intake*

Test Group Control Group f

WATER SOURCE
Food (L) 1.52 (.38) 1.92 (.29) 5.37 76 0.0i
Added to MRE (L) .26 (.31) .13 (.16) 2.43 76 0.02
Drinking (L) 2.93 (1.5) 2.02 (.73) 3.35 55 0.01
Total (L) 4.71 (1.8) 4.07 (.91) 1.97 57 0.06

numbers in parentheses are standard deviations.

to obtain water. Five gallon cans were the most frequently used
source for water in both the Test (86.3%) and Control (97.6%)
groups. The Test group also reported obtaining water from a
water buffalo.

Ration AcceDtability. The average acceptance ratings of each
food item (1="dislike extremely", 5="neither like nor dislike",
and 9="like extremely") for the Test and the Control groups are
shown in Tables 10 to 12 and reflect acceptance of the items as
rated at the end of the exercise on the Final Questionnaire.
There were some differences on mean acceptability ratings of
foods common to both groups and these are noted with
corresponding t values (p<.05). Acceptance ratings obtained in
the field are shown in Appendices M-0, and as in previous
studies, field ratings are higher than acceptan•ce ratings based
on the final questionnaire. Analyzable ratings for both the T
Ration and the MRE meals are limited to those items which were
consumed by 10 or more soldiers in either the Test or Control
groups. A rating of 6.0 indicates that the item was "liked
slightly"; for the purposes of evaluation and discussion this
6.0 rating was used as a pivotal criterion reflecting a "more
positive than neutral" rating of food items.

Accegtability of the Breakfast T Rations. Of the 27 items in
the Test breakfast T Ration, 63% (n=17) of the items received a
rating of 6.0 or higher (liked slightly or better). The new
cinnamon crumb cake as well as apple coffee cake, wheat/white
bread, fruits and cereals were among the most popular items.

None of the test breakfast entrees were rated a 6.0 or
greater. Most of the breakfast entrees were rated between 5.1
and 5.6 (above "neutral" but below "liked slightly") by the Test
group. Of the two new breakfast entrees, only pork patties were
rated above neutral (5.6), bread pudding and creamed chipped
beef receiving the lowest ratings (3.5 and 4.5 respectively).
Other items rated less than 6.0 included the biscuits, blueberry
cake and white milk. The Test group did not receive sufficibnt
oatmeal to provide reliable acceptability ratings. The low
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Thble 10. Firal sticm ka t Lity of T R1timn re& at ItAes

MEAN S SD t df

Wstn Owelet 5.2 2.2 6.8 2.0 4.27 135
W\1et w sage ard Ptato 5.5 2.0 5.8 2.3 ns -

e RdfiV 3.5 2.5 4.5 2.8 2.10 115
omelet w\, B Piec - - 6.2 1.8 - -

urdk Patties 5.6 2.4 - -.

Crewed i Beef• 4.5 2.5 - - - -

SG Be f - - 5.4 2.5 - -
O1melet Qw\ B and Cese - - 5.9 2.5 - -
SwV Bwr Pieces 5.1 2.4 5.9 2.1 - -
SSlices 5.6 2.1 4.8 2.4 2.24 155
Park Sa e Links - - 7.0 2.0 - -

sBE0F S
SBread 6.7 1.9 7.3 1.8 ns -
1taite B&W 6.5 1.9 7.2 1.6 2.41 154

iscuts" 3.7 2.5 - - -
Apple Coffee Cak) 6.1 2.4 5.9 2.5 ns -
Bblerry Ca 5.3 2.5 7.3 2.1 5.31 150
cirmr Crzb Cake 6.6 2.0 - - - -

FRiris
Pede in &In 7.1 2.0 7.8 1.4 2.36 U4
Fruit Odctai 7.3 1.7 7.8 1.3 2.00 149
Pars in np 7.0 2.0 - - - -
Aple - - 8.0 1.3 - -
Pear 6.9 1.7 7.7 1.8 2.31 117
S7.6 1.3 8.1 1.4 2.34 144

Mvpe Sy&Ip 6.2 2.0 7.1 2.0 ns -

Strswxy aid Creamtmeal - - 6.5 2.2 - -
Wle Unc Cuamea1 - - 8.0 1.5 - -

ftw I iie 7.6 1.3 8.3 1.0 3.91 117
OMn PRps 7.7 1.6 7.9 1.2 is -

Orange JuXc 6.7 1.8 6.2 2.6 Ts -
Grae Jaide 6.9 1.9 7.2 1.9 ns -
14iite Milk 5.9 2.4 6.5 2.4 ns -

ate Milk 6.5 2.2 7.5 2.0 2.74 153
Ooffee 6.8 2.4 7.4 2.2 ns -

S7.3 1.9 8.2 1.1 3.57 106

ray Pck Test Items
Instit l ax1h Test Item
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rating for the biscuits (3.7) by the Test group is noteworthy
due to the fact that in a concurrently conducted MRE evaluation
the same biscuit received an average rating of 6.6.

Of the 29 items in the Control breakfast T Ration, 75.9%
(n=22) of the items received ratings of 6.0 or greater. The
more acceptable items included western omelet, pork sausage
links, omelet with bacon pieces, bread, blueberry cake, assorted
fruits, maple syrup, cold cereals and oatmeal. Items rated
below six included five of the entrees (omelet with sausage and
potatoes, bread pudding, creamed ground beef, omelet with bacon
and cheese, ham slices) and apple coffee cake.

Twenty-one breakfast items were rated by both groups. As
shown in Table 10 ratings did not differ between the Test and
Control groups (R>.05) for 9 of the foods. The Test group rated
ham slices significantly higher than the Control group
(t(155)=2.24, p <.05) while 10 items were rated signif.icantly
better (2's<.05) by the Control group (western omelet, bread
pudding, white bread, blueberry cake, canned peaches and fruit
cocktail, fresh pears and bananas, frosted krispies cereal,
chocolate milk, and cocoa).

Acceptability of the Dinner T Rations. The Test group rated
76.5% of the T Ration dinner items (26 of 34) as "liked
slightly" or better. Chicken breast patties, Oriental rice and
marble crumb cake were popular choices among the new dinner
items. Of the three new dinner entrees, only chicken breast
patties were rated above 6.0. The other two new dinners both
had ratings close to the 6.0 "liked slightly" rating. Chicken
chow mein was rated 5.9. Boneless BBQ pork ribs (mean rating of
5.8, may have been affected by the less that. full portion
serving. As shown in Table 13, the Control group rated the T
Ration dinner items more favorably than the Test group. Ninety
percent (28 of 31) of the dinner items were rated as "liked
slightly" or better by the control group.

Comparisons of the 24 items evaluated by subjects in both
groups indicated that 11 did not differ significantly in
acceptability ratings. Two items were preferred by the Test
subjects (chocolate cake [1(134)=4.09, R<.05] and pound cake
[t(131)=4.69, R<.05]), and 11 foods were rated significantly
higher (R's<.05) by the Control subjects (lasagna, beef pot
roast, turkey slices, white rice, wheat and white bread, beans
with bacon sauce, fresh oranges and bananas, orange beverage,
and peanut butter).

Acceptability of the Meal. Ready-to-Eat. Overall, the Control
group rated MRE VIII items higher than the Test group. As shown
in Table 12, both group's rated a majority of the items as at
least like slightly. The Test ration group rated 75% of the
items (21 of 28) a 6.0 or greater whereas the Control group
rated 86% of the items (25 of 29) as 6.0 or greater. While the
Test group did not rate any of the entrees above 6.0, the
Control group rated half of the entrees above 6.0. Twenty-seven
MRE items were rated by subjects in both groups. The Test group
rated corned beef hash significantly higher (t(131)=2.99, R<.05)
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Table U. Final Q.esamiX kr~tab-t of T %tim Dirrr Items.

MM SD H SD t df

S6.0 2.3 8.2 1.2 7.12 107
Bf t Rst 5.6 2.4 6.9 1.3 3.86 96
S6.3 2.1 6.9 2.2 ns -
Sj . , 6.9 1.7 7.5 1.2 2.47 140

6.4 2.2 ....
Boneles 5.8 2.3 - - - -

Qd~5.8atre 2.3 6.1 2.6 - -

W1ite Rice 5.5 2.4 7.2 1.8 4.82 135
Battw w Set 6.4 1.8 6.8 2.1 ns -

ww". 6.9 1.8 7.8 1.4 2.86 128
R -te 6.7 1.7 7.4 1.7 2.20 156Cre~lRm6.6 2.3 ..

mbn=jer PRol 6.4 2.2 -. .

Gree Ben 5.5 2.4 5.8 2.5 Ts -
Sw\ Bom Sauce 6.0 2.1 6.8 1.9 2.07 104
Sal 7.1 1.8 7.2 1.7 ns -

MiedVgeabe 6.1 1.9 - -

S6.7 1.6 6 19
Sa arrts 4.3 2.7 6.1 2.3 - -

Fnt cctail 7.2 1.8 7.7 1.6 s -
7.3 1.6 7.8 1.5 ns -
6.8 2.1 7.7 1.9 2.38 118

S7.0 1.8 7.6 1.8 VS -
7.5 1.5 8.2 1.2 3.18 143

Chooo1ate C1 4.6 2.8 2.8 2.4 4.09 134
Pound We k2 6.9 2.0 5.1 2.7 4.69 131

5 C W .8 2.6 - - - -

Chooate Carb 3p5. 26- --

Crn -Beverag 6.2 2.4 7.2 1.4 2.82 111
ltt Milk 6.1 2.1 6.3 2.5 n- -
Chocolate Milk 6.7 1.9 7.3 2.1 ns -

Ooffee 6.9 2.3 7.4 2.2 i-
Grape- - 7.3 1.6 - -

SamiABter 6.4 2.2 7.4 1.8 3.04 138
JePlly 6.8 1.7 7.3 1.9 TB -

sheei- - 7.3 2.0 - -

OIHER
Yetdup 6.0 2.3 - -.

Muh lq d - - 7.1 2.0 - -
Fvem eSS2ng- - 7.2 1.7 - -

-Wy Pack Tet Iteas
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Table 12. Final Questionnaire Acceptability of Meal,
Ready-to-Eat Items.

s Control GrouD

MEAN SD MEAN SD t df
ENTREES
Corned Beef Hash 5.6 2.6 4.3 2.7 2.99 131
Chicken Stew 5.9 1.8 7.0 2.1 3.28 132
Omelet w/Ham 5.7 2.4 5.1 2.8 ns -

Chicken a la King 5.0 2.5 6.2 2.2 3.01 127
Beef Stew 5.9 2.0 7.0 1.8 3.37 133
Meatballs, Rice and Sce 5.8 2.3 5.5 2.7 ns -

STARCHES
Crackers 6.4 1.9 7.0 1.7 2.04 159
Potato au Gratin - - 5.8 2.5 - -

SPREADS
Cheese Spread 6.2 2.6 7.8 1.6 4.46 119
Jelly 6.6 2.1 7.2 1.7 2.10 137
Peanut Butter 6.4 2.0 7.5 1.8 3.39 146

FRUITS
Peaches 6.3 2.0 6.9 2.3 ns -

Pears 6.3 2.1 6.9 2.4 ns -

Fruit Mix 6.3 2.1 6.9 2.2 ns -

DESSERTS
Choc. Covered Cookie 6.8 2.0 7.7 1.4 3.09 128
Cherry Nut Cake 4.9 2.9 6.5 2.5 3.30 121
Oatmeal Cookie Bar 6.1 2.3 7.3 2.1 - -

BEVERAGES
Cocoa 7.5 1.6 8.3 1.0 3.96 115
Grape Beverage 6.6 2.0 7.7 1.3 3.59 119
Lemon-Lime Beverage 6.5 2.1 6.7 2.0 ns -

Orange Beverage 6.4 2.2 7.3 1.4 2.65 i1

CANDY
M&M's 7.9 1.6 8.1 1.8 ns -

Caramel 7.3 1.8 7.8 1.4 ns -

Charms 7.4 1.7 7.5 1.9 ns -

Gum 7.4 1.9 7.9 1.6 ns -

OTHER
Hot Sauce 7.3 2.3 7.9 1.5 ns -

Cream Substitute 6.9 2.0 7.8 1.5 2.57 106
Sugar 7.2 2.0 8.1 1.3 2.97 111
Salt 6.5 2.3 7.2 1.8 ns -
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than did the control group, 12 items were not significantly
different between the two groups, and 14 items were rated
significantly higher (p's<.05) by the Control group (chicken
stew, ckicken a la king, beef stew, crackers, cheese spread,
jelly, peanut butter, chocolate covered cookie, cherry nut cake,
cocoa, grape and orange beverage bases, cream substitute, and
sugar).

Acceptance Ratings by Meal Component. In general, the Control
group rated the components of both T Ration meals and the MRE
lunch more highly than the Test group. These comparisons for
the Final Questionnaire ratings are shown in Table 13 (see
Appendix P for field acceptability results). The breaktast T
Ration entrees, starches, breakfast cakes, and fruits were rated
higher by the Control group relative to the Test group.
Similarly, the dinner T Ration entrees, starches, spreads,
beverages, fruits, and other items (e.g. salad dressing,
condiments) were rated higher by the Control group but the
desserts were rated higher by the Test group (t(160)=3.19,
R<.05). The Control group also gave significantly higher
ratings to MRE starches, spreads, desserts, beverages, candies,
and other supplemental items.

Flameless Ration Heater. The Flameless Ration Heater (FRH) was
distributed for use to both companies (Test and Control ration
groups) along with a questionnaire (n=78) which asked subjects
to evaluate the FRH. The overall acceptability of the FRH was
rated as "moderate to very good." Both groups reported that
when the heaters were used, MRE rations reached warm to hot
temperatures which resulted in improved taste ratings for both
groups. Taste ratings increased to "moderately better" according
to the Test group, and "much better" according to the Control
group (t(39)=3.37, R<.01). The Control group also reported that
the FRH was "very easy to use" while the Test group rated use of
the FRH to be "moderately easy" (t(50)=2.20, p<.05).

Both groups felt that a "slight" problem in using the FRH
was that it was "too hot to handle." The main reason for not
using a FRH was the lack of time for meals provided by the
mission. Sixty-two percent of the Control group (n=24) saw this
as a problem, whereas most of the subjects in the Test group did
not feel lack of meal time prevented the use of FRH (t(49)=3.0,
p=.004). Otherwise, subjects reported they would "almost
always" use a FRH if it were packaged with their MRE. If the
FRH was not packaged with each meal, the subjects reported they
would use the heaters wnenever possible. Packaging of the FRH
with each MRE was clearly preferred. When asked if they would
save an unused FRH or throw it away, all of the subjects
responded that they would save it for future use.

Final Questionnaire, As part of the final questionnaire, troops
were asked to list foods, drinks, or condiments they would like
added or dropped from the T-Rations. Of the soldiers receiving
the Test ration, 52.7% (n=39) suggested that specific items
should be dropped from the T Ration: bread pudding and peas and
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Table 13. Final Questionnaire Acceptability of T Ration and

MRE Components

YTestGroup Control Group

MEAN SD MEAN SD t df
T RATION BREAKFAST
Entrees 5.n 1.5 5.8 1.6 3.26 161
Starcheb 5.5 1.6 7.3 1.5 7.52 158
Desserts 6.0 2.1 6.8 2.1 2.45 115
Beverages 6.6 1.8 7.1 1.3 ns -
Fruits 7.3 1.3 7.8 1.1 2.27 147
Cereals 7.6 1.3 8.1 1.0 2.53 139
Other 6.2 2.0 7.1 2.0 ns -

T RATION DINNER
Entrees 6.1 1.6 7.1 1.2 4.35 145
Starches 6.4 1.4 7.3 1.3 3.90 160
Desserts 6.0 1.8 5.0 1.9 3.19 160
Vegetables 6.0 1.5 6.4 1.5 ns -
Beverages 6.6 1.5 7.1 1.3 2.47 158
Spreads 6.6 1.8 7.4 1.8 2.56 141
Fruits 7.2 1.3 7.8 1.2 2.92 160
Other 6.3 1.9 7.3 1.6 3.14 130

MEAL, READY-TO-EAT
Entrees 5.8 1.7 6.0 1.6 ns -
Starches 6.4 1.9 7.0 1.7 2.04 159
Spreads 6.4 1.8 7.5 1.4 4.48 146
Fruits 6.3 1.9 6.9 2.2 ns -
Desserts 6.1 1.9 7.2 1.5 4.20 144
Hot Beverages 7.5 1.6 8.3 0.96 3.96 114
Cold Beverages 6.5 1.9 7.2 1.3 2.49 143
Candy 7.4 1.3 7.9 1.1 2.26 160
Other 7.0 1.6 7.7 1.3 2.94 148

carrots were the most frequently requested items to be dropped
and this is reflected in low acceptability ratings. A total of
59.5% (n=47) of the Test subjects suggested additions to the T
Ration, and they most frequently requested pizza and Mexican
foods (e.g., burritos, enchiladas). In the Control group, 56.1%
of the subjects (n=46) suggested some items be dropped from T
Ration menus: chocolate cake, chicken cacciatore and bread
pudding were most frequently mentioned. Over half of the
subjects (63.4%; n=52) suggested specific foods to be added to
the T Ration menu with pizza and burritos among the most
frequently requested foods.

The Test and Control groups reported having similar amounts
of time allotted for meals (25 and 27 minutes, respectively) and
expressed similar preferences for the amount of time they would
like to have for eating (32.5 and 35 minutes, respectively).

Portion size in both groups was generally seen as adequate,
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with most ratings falling between "somewhat too small" and "just
right" and ratings for each respective food group being similar.
The only notable difference between groups was that the Test
group rated the beverage portions served as slightly more
adequate (2.3) than the Control group (1.9).

Focus Group Comments. Toward the end of this field study, a
focus group from each company (10 soldiers apiece) met to
discuss positive and negative impressions of the overall
rations. The test group discussed their reactions to the new
items in the T Ration breakfast and dinner menus.

Test Group. Foods recommended as additions to the breakfast
T Ration included french toast, hash brown potatoes, bacon,
muffins, butter and/or margarine. A preference for egg dishes
mixed with cheese, but not meat, was expressed. The
participants noted that the new breakfast items offered greater
variety, but the entrees were often cold when served making them
less appealing. The Test group commented that there was more
variety in dinner T Ration items than is typically offered.
Suggested additions to the dinner T Ration included pot roast
with potato, ham with pineapple, broccoli with cheese or butter
sauce, and more frequent and varied green vegetables. Many of
the new T Ration dinner items were viewed positively, especially
the BBQ Ribs, rolls, and cakes. Requests for the following
additional items in the MRE and or T Ration were noted: meat
lasagna, salted crackers, cold whole milk (instead of low-fat),
instant iced tea, pepper, and larger portions of jelly, cheese
spread and dehydrated fruits. A preference was expressed for
more bread and less crackers to be included in the MRE.

Control Group. The Control group's overall impressions were
that the T Rations were "good except for the cakes." Foods
recommended as additions to the breakfast T Ration included
french toast, pancakes, poptarts, grits, and shelf-stable
butter. As in the Test group, soldiers stated a preference for
egg dishes not mixed with meat. Suggested additions to the
dinner T Ration included a greater variety of vegetables (e.g.
corn, baked beans, spinach) and more pasta entrees. Requests
for the following additional items in the MRE were noted: tea,
salted crackers, pepper, larger servings of cheese spread, jelly
and beverage base in each MRE. A preference for candy and hot
sauce in every meal was also expressed.
Soldiers in both groups noted that the T Rations were served
cool to lukewarm in temperature which is likely to have led to
somewhat lower acceptability ratings (Lester and Kramer, 1991).
Soldiers also reported running out of accompanying items (e.g.,
coffee, cocoa, juice). Another problem noted by soldiers in the
control group was that due to distribution problems there was
not much variety in the foods offered. Both groups further
noted the lack of variety in MRE's (only six of the 12 menus
were typically available).

Participants in both groups expressed enthusiasm regarding
the Flameless Ration Heater's ability to heat food efficiently
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and, as previously noted, requested that the FRH be included
with all MRE's. In general, participants stressed the importance
of receiving hot food and having a greater variety of foods
available (including more vegetables and pasta dishes).

Conclusions and Recommendations

The overall results of the present study did not show an
advantage in terms of ration acceptability or consumption for
the Test group receiving the newer T Ration menus. The Control
group consistently consumed more total calories and rated the
rations higher. The Test group's lower levels of energy intake
and ration acceptability cannot be attributed to soldiers'
responses to the new T Ration menus given that this group's
consumption and acceptability ratings were consistently lower
across most of the food types for both the breakfast and dinner
menus. It was further noted that, in general, the Test group
rated the MRE items lower than the control group despite
consuming comparable amounts of the MRE lunch meal relative to
the control group.

Both groups generally performed well in terms of meeting the
Surgeon General's Military Recommended Dietary Allowances
(MRDA). In the current study, average total calorie intake for
both groups was 2915 Calories, and this amount is comparable to
the average of 2884 Calories found in the previous field study
of the original FY90 T Ration (Salter et al., 1991). In the
present study, energy intake in the Test group (2657 Calories
per day) was slightly below the MRDA minimum of 2800 Calories
per day, while the Control group consumed well over the minimum
MRDA for total energy intake (3174 Calories). Both the Test and
Control groups met most of the remaining nutrient requirements.
As is the typical result in field tests of rations (Edwards et
al., 1989; Popper et al., 1987; Salter et al., 1991), intake
deficiencies were not due to any lack of availability but rather
to underconsumption by soldiers.

Further support for the generally adequate intake of foods
and beverages is provided by the fact that actual loss of body
weight was minimal and hydration, as indexed by urine specific
gravity, was adequate.

Although the results support the need for additional efforts
to enhance consumption and acceptability of rations in field
settings, the current study is consistent with past studies
(e.g., Salter et al., 1991) in suggesting that intake is
generally better when soldiers are fed a meal cycle of two T
Rations and one MRE per day versus three MRE's daily even though
both rations are nutritionally adequate and of similar
acceptability.

T Ration items were typically rated as more acceptable by
the Control group relative to the Test group. On average, the
10 new ration items issued to the Test group received
acceptability ratings in the same range as the other T Ration
components. However, half of the new items were among the
highest rated items in their respective food categories (e.g.
pork patties were the highest rated breakfast entree by the Test
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group). The majority of T Ration items served were liked
slightly or better, but the results are consistent with past
studies indicating that room for improvement, especially in
breakfast entrees, continues to exist. T Ration acceptability
ratings in this field test were generally comparable to or
higher than those obtained in Salter et al. (1991). Based on
soldiers' comments, it is clear that readily identifiable solid
meat entrees such as chicken patties, pork ribs, and hamburgers
are a welcome improvement relative to the casserole type entrees
which have historically predominated. Soldiers also expressed a
desire for more ethnic foods such as pasta dishes and Mexican
foods, as well as more variety in vegetable side dishes.

The two study groups consumed similar amounts of the MRE
although the Control group rated the MRE items as somewhat more
acceptable. Interestingly, despite the fact only six of the 12
MRE menus were available throughout the evaluation, this
significant reduction in variety did not lead to noticeably
lower acceptability ratings relative to other ration test
results (e.g. Salter et al., 1991). The Flameless Ration Heater
was a clear success and viewed by soldiers as a strong positive
addition to operational rations such as the MRE.

The consistency in consumption in the present and most
recent previous T Ration study (Salter et al., 1991) is
encouraging. Further study and ration reformulations are
warranted to improve consumption and, in particular,
acceptability of the T Ration. Data collected from current and
past studies on the latest T Ration formulations confirm that it
is a relatively reliable means for meeting the soldiers'
nutritional needs. Future studies comparing T Ration versions
could benefit from ensuring distribution of menu items as
actually planned so as to obtain an accurate evaluation of the
ration as a whole.
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The purpose of this study is to evaluate the T-ration for intake and
acceptance in a field training environment. The study will take place for 7
days during your field training exercises at the Pohakuloa Training Center in
Hawaii. If you are one of the forty volunteers from your company, you will be
asked to rate the acceptability of two T-ration meals (breakfast and dinner)
and an MRE lunch each day. You will be asked to consume and rate the
acceptability of the items served at these meals by circling numbers
corresponding to you attitudes on a one-page form. You may eat as little or as
much as you choose. In order to better evaluate the T-ration, we request that

all soldiers refrain from eating any foods other than the rations provided. The
investigators will meet with the 40 volunteers at breakfast and at dinner to
estimate the amount of food consumed at these meals and to collect ratings of
the meals. For the MRE lunch, the volunteers will be provided with a one-page
form on which to record intake and opinions of the ration. You will also be
issued a plastic bag to collect food wrappers, leftover food, etc. which we
will collect each day. Volunteers will be weighed five times throughout the
evaluation and will also be asked to provide a urine sample five times during
the course of the evaluation. The results of this urine test will be used only

1600 do no 0 (chcA we..- a •w•lo mront to the mcluuion of the form in my outpabent medca
treownt record.
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PART I. TO 8E COMPLETEO $Y INVESTIGATOR 'coutd,

as one measure of your water and 6bverage intake. On the evening before
these tests you will be issued a small plastic botta. When you wake up
the next morning you should fill the bottle with your first urination of the
day, then bring it with you when the data collectors arrive for the morning
meal. When you are weighed, you should remove your gear and equipment
before getting on the scale.

The estimated time required per day for this evaluation is about ten
minutes at breakfast and dinner. At the beginning and end of the study the
entire company will be asked to complete questionnaires requiring
approximately 45 minutes. In addition, 10 of the forty volunteers in each
company will be recruited to participate in an hour long focus group during
which you are encouraged to give more detailed opinions of the ral,'ons.

This study should produce no additional discomfort for you beyond
whatever you would normally encounter during scheduled field exercises.
Although this study will have no direct benefit for you, you participation
will provide important information on improving T-ration feeding. You
have the right to withdraw from the study at any time, however this will
not end your participation in the field exercise or change you access to
field dining facilities or the rations being provided. You will receive a
copy of this consent form and you are encouraged to ask any questions you
may have.
You may request to see your own results or you may request to see the
final report of the study. All data and information obtained about you as an
individual will be considered privileged and held in confidence. Complete
confidentiality cannot be promised, particularly to subjects who are
military members, because information bearing on your health may be
required to be reported to appropriate medical or Command authorities, and
applicable regulations note the possibility that USAMRDC officials may
inspect the records.

Thank you for your help.

SIGNATURE OF VOLUNTIER DATE SIGNEO "t- N J I eL VUAe'41 I eift~tROP

isa migA

PEPMANENT ADDRESS OF VOW.UNTEER TVPEO OA PRINTED NAME ANO S1GNATURtE OF DATE SIGNED

WITNESSJ

hte~ev~ of U)A 1'UH,I 5O30314



APPENDIX B. Background Questionnaire

31



Appendix B

TRAY RATION EVALUATION 0-
Background Information I

Please answer the following questions for our records. All of the information you provide will be kept i
confidential. This information is necessary in order to provide a combat ration that will meet everyone's I
needs. Thank you! i

1. Your name: .....___US____N______N_ L ( I
Proper (lark i

2. Last four digits of your Social Security Number: ii

3. What is your rank: E- W- 0- I

4. Your Company: Platoon: _ii

5. What is your gender? () Male 0) Female I

6. What was your age at your last birthday? i

7. How long have you been in the Army? _ years __months i

8. What is your height? ft -in I

What is your weight? lbs l

9. Are you currently trying to lose weight? ( YES ) NOI

10. Are you currently trying to gais weight? C YES ) NO I

11. Which ethnic group do you belong to? (fill in appropriate circle) -

I . American Indian/Alaskan Native ,
2. Asian/Pacific Islander I

3. Black I

4. Hispanic I

5. White, not of Hispanic origin m

6. Other (please specify) i

DO NOTWIEEOWTI LINE

GROUPF] F] C 1 I III I 456I

A B P FI I I I

suBJ 0123456789 INi l Il Iil -
AGEI 0 1 2 3 4 5 6 7 8 9 1011 I

- 1 wr 7 ,TT
01234567 89 0123456789 6 7J8 9

YEAR I II I ..]..
E____________0123456789 I

02 3 4 5 67 8 9 11.F -F-[I- II I I
we--ffl -H--jflMONTHI1LIIIIIIIII

123456789 6I1 1II567 89

0 120 =m um Page IC I III• I
• • in ii mnmnn



12. In what part of the counuy did you live the longest before age 16? (fill in appropriate circle) Q "

I. New England (ME, NH, VT, MA, CT, RI) -

2. Middle Atlantic (NJ, NY, PA) "

3. South Atlantic (DE, MD, VA, WV, NC, SC, GA, FL, DC) -

4. North Central (OH, IN, IL, MI, WI, MN, IA, MO, ND, SD, NE, KS) -

5. South Central (KY, TN, AL, MS, AR, LA, OK, TX) -

6. Mountain (ID, WY, CO, MT, AZ, NM, UT, NV) -

7. Pacific (WA, OR, CA, AK, HI) -

8. Other (please specify)___-

13. Do you have any food allergies or avoid any food due to medical or personal reasons? ( )YES ()NC -

If YES, please list the foods and why you avoid them: m

0 Page 2 6131 m .
U mmmmmimm mom
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Appendix G
MRE INTAKE RECORD

NAME: ID: DATE:

FOOD WHEN WATER DDYUHA O I
S- . .i 1. o3 - I OW oDI

TYPE CODE FOOD ITEM AMOUNT EATEN EATEN ADDED THE ITEM ? YOU HE A~7
(Circle One) (Miltazy (Canteen 1ý THE ITEM'

Time) Cups) 5
ENTREE 00 Pork w/Rice. BBQ Sce 0 1/4 1/2 3/4 1 or - 1 23 4 5 67 8 9 YES NO

01 Spaghetti w/Meat Sauce 0 1/4 2 3/4 1 or - - - 1 2 3 4 5 67 8 9 YES NO
02 Ham Slices 01/4 1/23/ 41 or 2 3 4 5 6 7 8 9 YES NO

03 Tuna with Noodles 0 1/4 1/23/4 1 or 1 2 3 4 5 6 7 8 9 YES NO
04 Chicken&Rice 01/4112 3/41or - - 1 2345 67 89 YES NO
05 Esc. Potatow/Ham 01/41/23/41or 1 2 3 4 5 6 7 8 9 YES NO
06 Corned Beef Hash 01/4l1/23/41or 1 - 123456789 YES NO
07 Chicken Stew 01/4 1/2 3/41 or 1 2 3 4 5 6 7 8 9 YES NO
08 Omelet with Ham 01/41/23/41or . . 2. 1 23456789 YES NO
09 ChickenalaKing 01141/23141or 34 - 1 2 3 4 5 6 7 8 9 YES NO
10 Beef Stew 0 1/4 1/23/4 1 or 1 2 3 4 5 6 7 8 9 YES NO
11 Meatballs, Rice& Sce 01/41/23/41 or 1 2 3 4 5 6 7 8 9 YES NO

STARCH 16 Crackers 01/4 1/2 3/41 or NA 1 2 3 4 5 6 7 8 9 YES NO
17 Potatoes auGratin 01/41123/41 or 1 2 3 4 5 6 7 8 9 YES NO

SPREAD 22 Cheese Spread 01/4 1/2 3/4 1 or NA 1 2 3 4 5 6 7 8 9 YES NO
23 Jelly 0 1/41/2 3/4 1 or- NA 1 2 3 4 5 6 7 8 9 YES NO
24 Peanut Butter 01/41/2 3/41or _ NA 1 2 3 4 5 6 7 8 9 YES NO

FRUIT 29 Peaches 01/4 1/2 3/41 or 1 2 3 4 5 6 7 8 9 YES NO
30 Pears 01/41/23/41or 1 2 3 4 5 6 7 8 9 YES NO
31 Applesauce 01/41/23/4 1 or 1 2 3 4 5 6 7 8 9 YES NO
32 fait Mix 01/41123/41 or- 1 2 3 4 5 6 7 8 9 YES NO
33 Strawberies 01/4 12 314 1 or- 1 2 3 4 5 6 7 8 9 YES NO

DESSERT 38 Choc. Covered Cookie 01/41/2 3/4 1 or NA 1 2 3 4 5 6 7 8 9 YES NO
39 Brownies 01/4 1/23/4 1 or NA 1 2 3 4 5 6 7 8 9 YES NO
40 Cherry Nut Cake 01/4 1/23/41 or NA 1 2 3 4 5 6 7 8 9 YES NO
41 Maple Nut Cake 01/41/23/41or NA 1 2 3 4 5 6 7 8 9 YES NO
42 Oatmeal Cookie Bar 01/41/2 314 1 or NA 1 2 3 4 5 6 7 8 9 YES NO

43 Chocolate Nut Cake 01/4 1/23/4 1 or NA 1 2 3 4 5 6 7 8 9 YES NO

BEVERAGE 48 Coffee 01/4 1/2 3/4 1 or 1 2 3 4 5 6 7 8 9 YES NO

49 Grape Beverage 01/4 1/2 3/41 or 1 2 3 4 5 6 7 8 9 YES NO
50 Laeon-Lime Beverage 01/41123/41 or 1 2 3 4 5 6 7 8 9 YES NO
5 Cherry Beverage 01/4 1/23/41 or - 2 3 4 3 6 7 8 9 YES NO
52 Orange Beverage 01/41/23/4 1 or - 1 2 3 4 5 6 7 8 9 YES NO
53 Cocoa 01/41/23/4lor 1 2 3 4 5 6 7 8 9 YES NO

OTHER 58 M&M's 01/41/23/4lor NA 1 2 3 4 5 6 7 8 9
59 Cmamels 01/41/2 3/41or NA 1 2 3 4 5 6 '1 8 9
60 Charms 01/4 1123/4lor 1 NA 1 2 3 4 5 6 7 8 9
61 Gum 01141/23/41or or NA 1 2 3 4 5 6 7 8 9
62 HotSauce 01/41/212 3M4Ior NA 1 2 3 4 5 6 7 8 9
63 Cream Substitute 01/4 1123/41 or NA 1 2 3 4 5 6 7 8 9
64 Sugar 01/41123/41or NA 1 2 3 4 5 6 7 8 9
65 Salt 01/41/23/4 1 or NA 1 2 3 4 5 6 7 8 9

NAT!CK Form 822 (One Trune) tOVER

1 May 91



Use the scale below to rate the following ktfaU each MRE meal? How many people did you eat each MRE meal with? Please
write in a number.

1 2 3 4 5 6 7 8 9 MEALI -_ MEAL2 _ MEAL3 _ MEAL4_

NOT AT EXTREMELY Were these friends or other men in your company?

ALL 1 2 3 4 5
WHEN ALL FRIENDS 1/2 FRIENDS ALL OTHER

MEAL EATEN HUNGRY FULL THIRSTY MEAL
1 I
2 2
3 ___3

4 4

Please estimate the number of quarts of PLAIN water you drank during each time period listed below. If you drank more than 2 quarts of

water during any one period, write in the total amount on the line provided.

Time Periods Amontofwater (portions of a quart)

During Breakfast 0 1/4 1/2 3/4 1 1 1/4 1 /12 13/4 2 or
Between Breakfast and lunch 0 1/4 1/2 3/4 1 1 1/4 1 1/2 13/4 2 or

During Lunch 0 1/4 1/2 3/4 1 11 /4 1 1/2 13/4 2 or

Between Lunch and Dinner 1 1/4 1/2 3/4 1 1 1/4 1 1/2 13/4 2 or
During Dinner 0 1/4 1/2 3/4 1 11/4 1 1/2 13/4 2 or
Between Dinner and Breakfast 0 1/4 1/2 3/4 1 1 1/4 1 1/2 13/4 2 or

What was your activity level today? (Circle one) LIGHT MODERATE HEAVY
1 2 3 4 5
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Appendix H

GROUP-__
DAY

MEAL_

WI WE Wl WE WI WE WI WE Wl WE WI WE WI WE WI WE WI WE WI WE
BREAD
KIND

FRESH FRUIT AOl? o AAOl? AOl? Aol? AO? AoP? AOP AOPAa

KIND _____

CEREAL
KIND

-iii iii -

COFFEE

COCOA

c w c cw c W c w cw Cw c w C w
MILK
KIND

JUICE 00 OG 0 OG 0 0 G 0 G 0 G OG 0 G

KIND

PORK
PATTIES

BISCUITS

CINNAMON
CRUMB
CAKE

PEACHES

HOT SAUCE

92
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Appendix I

Breakfast Acceptability Name: ID: Date: 0

Please use the following scale to indicate your like or dislike of each of the T Ration items you ate at this meal. =

DID DISLIKE NEITHER LIKE
NOT DISLIKE VERY DISLIKE DISLIKE LIKE NOR LIKE LIKE VERY LIKE

EAT EXTREMELY MUCH MODERATELY SLIGHTLY DISLIKE SLIGHTLY MODERATELY MUCH EXTREMELY

0 1 2 3 4 5 67 8 9-
0 1 2 3 4 5 6 7 9

Entree Omelet w/ Bacon aand Cheese C) B s =
Corned Beef Hash88 335

Fruit Pears 8 8 8 8 8S,,o,,s8 888888888,
Beverages Orange Juice 0 0 0i

Coffee
Cocoa
White Milk
Chocolate Milk -=

Bread White 8888 -
Wheat 080000000008

Oatmeal Peaches and Cream n
Cinnamon Spice 0-0
Raisin Spice 0-
Strawberry ,
Maple Brown Sugar =
Apple Cinnamon =

Fresh Fruit Apple C) 0-
Orange I-
Pear(7-
Bananas Q ____

Cereal Frosted Krispies C) -o
Sugar Smacks i
Fruit Loops
Frosted Flakes
Corn Pops 0

OTHER:_______ __

OTHER: 88888888888
DO NOT WRITrE BELOW LINE

ID OTHER a

0 1 2 3 4 5 6 7 8 9 DAY GROUP MEAL 0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5

1 23456 3 4 S 6 7 Aw M= I I I II Ill = I

Q Page83 3 i

S..... ...... zAJXRVEYNETWORK = W -W n
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Appendix J

TRAY RATION FINAL QUESTIONNAIRE 0 -
Thank you for participating in our T-Ration evaluation. We would like to ask you your overall opinion of -

the T-Ration. Your opinions will be very important in determining any changes that will be made in the -

ration. Your answers will be kept confidential. Please answer honestly and thoughtfully. -

1. Your name: __

2. Your Social Security Number (Last four digits only): -

3. Your rank: E- W- 0- -

4. Your Company: Platoon: -

5. Do you think you gained or lost weight during this exercise? -

0 Gained Q Lost Q Neither gained nor lost weight -

If you think you GAINED weight, If you think you LOST weight, -

what were some of the reasons? what were some of the reasons? -

C)a. Ate too much food 0) a. Ate too little food
b. Drank too much water/beverage b. Drank too little water/beverage -
c. Too little physical activity c. Too much physical activity -

d. Other (specify) d. Other (specify) -

6. How easy/difficult was it to obtain water? Fill in the circle under your answer.

Neither -

Extremely Moderately Somewhat Easy Nor Somewhat Moderately Extremely -
Difficult Difficult Difficult Difficult Easy Easy Easy -

1 2 3 4 5 6 7 -

0 0 0 0 0 0 -

7. How did you obtain water? Fill in the circle next to all answers that apply. -

Sa. From a stream -

b. From a lake or pond -
c. 5 gallon cans -
d. Water Buffalo -

e. Other (please write in) -

DO NOT WRITE BELOW THIS LINE ,

GP E B ,TT
A - SUBJ 0 rP 7T
B WO S

0 s m 6 2 Page IC 4085 mw. -

UN m-, ,, Immml =,'



8. We would like your honest evaluation of the T-Ration items you ate during this exercise. 0)
Using the scale below, please fill in the circle below the number that best describes your opinion-
of each item. If you never tried an item, fill in the circle under "0Y'.

NEVER DISLIKE DISLIKE DISLIKE DISLIKE NEiTHER LIKE LIKE LIKE LIKE
TRIED EXTREMELY VERY MODERATELY SLIGHTLY LIKE NOR SLIGHTLY MODERATELY VERY EXTREMELY

MUCH DISLIKE MUCH-
0 1 2 3 4 5 6 7 8 9 -

T RATION BREAKFAST ITEMS 0 1 2 3 4 5 6 7 8 9

1.Western Omelet

3.Bread PuddingCDDD

2. Creoated Grouk Bee

ea. Eg s and ream ama

39. Pear Slce

ic v Pageg 2inks

EU) C mm mm C-



(Continued) 0 -
NEVER DISLIKE DISLIKE DISLIKE DISLIKE NEITHER LIKE LIKE LIKE LIKE -
TRIED EXTREMELY VERY MODERATELY SLIGHTLY LIKE NOR SLIGHTL.' MODERATELY VERY EXTREMELY-

.-.UCH DISLIKE MUCH-
0 I 2 3 4 5 6 7 8 9

T RATION BREAKFAST ITEMS 0 1 2 3 4 5 6 7 8 9
Fi. rotd Krip"ies CDC

38 Sugar Srnacle I
3~, rui Lops

40. Frosted Flakes
41. Corn Pops-
Aciditional Breakfast Itemns ________

T RATION DINNER ITEMS 0 1 2 3 4 5 6 7 8 9-
L. Lasagne 00 00 0
2. Beer Pot Roast-
3. Hlamburgeri-
4. Turkey Slices
S. Chicken Cacciatore
6. Chicken Breast with Gravy-
7. Barbecue Pork-
8. Beef Strips with Peppers-
9. Chat conCarne.-

1o. Beef Tips with Gravy-
IL reen Bans

13. Potatoes with Butter Sauce
14.* Beans with Bacon Sauce
154'M~xed. VegetAbles
16. Glazed Sweet Potatoes
17. MacarouI a'nd Cheese-

23, Hamburger Roill.

(Continued on next page)

0 Page 3C 820 m



(Continued) 0-
NEVER DISLIKE DISLIKE DISLIKE DISLIKE NEITHER LIKE LIKE LIKE LIKE -

TRIED EXTREMELY VERY MODERATELY SLIGHTLY LIKE NOR SLIGHTLY MODERATELY VERY EXTREMELY-
MUCH DISLIKE MUCH-

0 1 2 3 4 5 6 7 8 9

T RATION DIINNER ITEMS0 12 4 6 8

ILChoctiii cake -UO O (
25., Blueberry Dessert 0 0 C
14. Pound Cake

27. Chocolate Pudding
2&. Marble Cake-
29. Spice Cake-

0 3 eonLm Pageag 40 092 mm
E. Orng Beverage 0



9. We would like your honest evaluation of the MRE items you ate. Using the scale below, please fill 0)
in the circle below the number that best describes your opinion of each item. If you never tried-
an item, fill in the circle under "0".

NEVER DISLIKE DISLIKE DISLIKE DISLIKE NEITHER LIKE LIKE LIKE LIKE -
TRIED EXTREMELY VERY MODERATELY SLIGHTLY LIKE NOR SLIGHTLY MODERATELY VERY EXTREMELY

MUCH DISLIKE MUCH-
0 1 2 3 4 5 6 7 8 9 -

0 12 3 4 56 78 9

2.2

4. O~mele t ,with 1Ham .-n....
E~ ~~~~e Spgetwt~aSaue

6. C hicken a la king

8.1amn Slice

1. unas With Noodles
It L Ck ic n. an ice-

12 &salloped Potatoes wit 04Ha'm-

13. Crackers -%at... 000
14', -oAoa Gtt

16. Jelly ue C

L.I21... Par.17s CD7)

24. Cher-ry Nut Cake 0 0 C 0

.26. ..Maple Nut. Cake-

28 Chocolate Nut Cake-

(Continued on next page)-

C) ~Page 5-
EU M11111111-



(Continued) O0
NEVER DISLIKE DISLIKE DISLIKE DISLIKE NEITHER LIKE LIKE LIKE LIKE
TRIED EXTREMELY VERY MODERATELY SLIGHTLY LIKE NOR SLIGHTLY MODERATELY VERY EXTREMELY-

MUCH DISLIKE MUCH _____________

0 1 2 3 4 5 6 7 8 9

MRE ITEMS 0 1 2 3 4 5 6 7 8 9

32. C~herry .BeveF4age

34. Coffee-

,35. Tootsie Roll 0 00 0 0-.

.37. M &M's-

39. Gum-

43. Salt-

44. Additional Items :) C) 0-
43.~~ ~ .00__ _ __() 7
46. 0ý008 8

10. Do you think any food or beverages should be DROPPED from the T Ration?-

o YES Q) NO-

If YES, please list the item(s).

11. Do you think any food or beverages should be DROPPED from the MRE?

o YES 0 NO-

If YES , please list the item(s).________________________________-

Q ~Page 6 10237 m . -

EU~ mmmmmmmmOm am



12. Do you think any food or beverages should be ADDED to the T Ration? (C "

o YES Q NO

If YES, please list the item(s).____________________________ r

13. Do you think any food or beverages should be ADDED to the MRE?

0 YES 0 NO "

If YES, please list the item(s). _

14. If you could have your choice, pick which ration (MRE or T-Ration) you would like to have for breakfast,
lunch, and dinner. Fill in one bubble for each meal.-

MRE T-RATION-
a. Breakfast () C
b. Lunch (99
c. Dinner () (1-

15. For the following questions, use the scale below to indicate your opinion of the MRE and T-Rations.-

Never Dislike Dislike Dislike Dislike Neither Like Like Like Like -
Tried Extremely Very Moderately Slightly Like Nor Slightly Moderately Very Extremely -

Much Dislike Much
0 1 2 3 4 5 6 7 8 9

How much did you like or dislike the APPEARANCE?

T- Ration

How much did you like or dislike the VARIETY OF FOODS?-

0 12 34 56 7 8 9
T- Ration

OVRLL owmchddmRF 81888888888
OVERLLhow uchdidyou LIKE the two rations?

T- Ration
MRE T-RAT888888

b.Page 7 644 --

c. mm am mm



16. Please use the following scale to rate the PORTION SIZES of the following T-RATION items? 0
MUCH TOO SOMEWHAT TOO JUST SOMEWHAT TOO MUCH TOO-

SMALL SMALL RIGHT LARGE LARGE-
1 2 3 4 5

1 23 4 5
Entrees (mnain dish)

esers

17. Please use the following scale to rate the PORTION SIZES of the following NMR items?-

MUCH TOO SOMEWHAT TOO JUST SOMEWHAT TOO MUCH TOO-
SMALL SMALL RIGHT LARGE LARGE

1 2 3 4 5

1 2 3 45
Entrees (miain dish)-

Vegetables-

18. During this exercise, what was the average TEMPERATURE of the main dish of the T-Ration:

)WHEN IT WAS SERVED? WH1EN YOU ATE IT?

a. Cold a. Cold-
b. Cool b. Cool

c. Neutral c. Neutral-
d. Warm d. Warm
e . Hot e. Hot-

19. On the average, how much time were you allowed to eat a meal? (please specify) _______minutes-

20. How much time would you LIKE to have to eat a meal? (please specify) _______minutes -

21. When you ate the following meals did you usually: (fill in all that apply)
BREAKFAST LUNCH DINNER -

Kta~mH e~~yyO~llIMOM ./

b. Work (l
d. Have to eat quickly-

IWRITEIN = II I I Ii 111 I -
THIS BOX 1111 LI I I I -d

0 Page a 778 m . -



22. How often have you had the T-Ration before this exercise? 0-
a. Never -
b. Once -
c. Several times -

d. Many times m

23. Did you eat any food during this exercise other than the rations provided? C) YES C) NO -

If YES, please list the foods, how much you ate of each, and how often you ate them. -

FOOD HOW MUCH HOW MANY TIMES -

24. What do you like the most about the T-Ration?-

25. What do you like the least about the T-Ration?-

26. Do you have any other comments about the MRE or T-Ration?-

0 ~~Page 9C m -
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Appendix K

TRAY RATION FINAL QUESTIONNAIRE 0 "

Thank you for participating in our T-Ration evaluation. We would like to ask you your overall opinion of I

the T-Ration. Your opiniods will be very important in determining any changes that will be made in the .
ration. Your answers will be kept confidential. Please answer honestly and thoughtfully. ,

1. Your name: ...,

2. Your Social Security Number (Last four digits only): -

3. Your rank: E-_____ W- --

4. Your Company: Platoon: -

5. Do you think you gained or lost weight during this exercise? -

Q Gained 0 Lost Q Neither gained nor lost weight =

If you think you GAINED weight, If you think you LOST weight, "
what were some of the reasons? what were some of the reasons? -

0 a. Ate too much food 0 a. Ate too little food
b. Drank too much water/beverage b. Drank too little water/beverage -
c. Too little physical activity c. Too much physical activity =
d. Other (specify) ... d. Other (specify) -

6. How easy/difficult was it to obtain water? Fill in the circle under your answer. l

Neither -

Extremely Moderately Somewhat Easy Nor Somewhat Moderately Extremely -
Difficult Difficult Difficult Difficult Easy Easy Easy -

1 2 3 4 5 6 7 -

0 0 0 0 0 0 0 -

7. How did you obtain water? Fill in the circle next to all answers that apply.

0 a. From a stream ,
b. From a lake or pond -
c. 5 gallon cans -
d. Water Buffalo -
e. Other (please write in) ,m

DO NOT WRITE BELOW THIS LINE "

OP E B [,
A f- SUB] O PTI
B wo S

0 4 Page IT 4M i =me ,
III II m m mal-- m



8. We would like your honest evaluation of the T-Ration items you ate during this exercise. 0)
Using the scale below, please fill in the circle below the number that best describes your opinion-
of each item. If you never tried an item, fill in the circle under "0".-

NEVER DISLIKE DISLIKE DISLIKE DISLIKE NEITHER LIKE LIKE LIKE LIKE
TRIED EXTREMELY VERY MODERATELY SLIGHTLY LIKE NOR SLIGHTLY MODERATELY VERY EXTREMELY

MUCH DISLIKE MUCH
0 12 3 4 5 6 7 8 9 -

ITRATIION BREAKFAST 1TEMS 0 1 2 3 4 5 6 7 8 9-

1.. Western Omelet -

*3. Bread Pudding .-

7. Cremed CippedBeef................

U5 Mal anIrw ua ama

36 ~ ~ ~ ~ .. A......o Ot..

(Cntne onk nex page . .....

C)ni Beee2 Hash

ini. Whit Bra



(Continued)0
NEVERj DISLIKE DISLIKE DISLIKE DISLIKE NJEITHER LIKE LIKE LIKE LIKE
TRIED EXTREMELY VERY MODERATELY SLIGHTLY UIKE NOR SLIGHTLY MODERATELY VERY EXTREMELY-

MUCH DISLIKE MUCH
01 2 3 4 5 6 7 8 9

T RATION BREAKFAST ITEMS0 1 2 3 4 S 6 7 8 9

40. Tureynanca

62. Suga PorckRis

74. Frosted Flakes

Additiokna Breakfst wteithGav

10. Babecu Pork Rib

U efS ait ?ppers: F
1.chill Cont Came

14 reen Weans-

1.Potatoes with Butter Sauce

18. Mixed Vegetables
... .. .. ..

20. Oriental Rice

22. Macakroni an'd Chleese
23.: eas WithCart-

(Continued on next page)
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(Continued)0

NVRDISLIKE DISLIKE DISLIKE DISLIKE NEITHER LIKE LIKE LIKE LIKE
TRIEDEXTREMELY VERY MODERATELY SLIGHTLY LIKE NOR SLIGHTLY MODERATELY VERY EXTREMELY-

MUHDISLIKE MUCH-
01234567 8 9 -

T RATION DINNER IEMS 0 12 3 456 7 89 -

25. White Bread-

2.Uocolae Lake
2 . .1 e er .) .-.. ....

29. Pound Cake OC

31. Marble Crumb Cake-

33. Marble Cake-

35 Fruit oktail-

J7 krape Beverage

~ te U~neBeveage

41. Cocol.at e Milk ...-
41" C60"ee 00
43. Cherry B~eveage.-

45. Lemon Beverage
B6 .en...... .. ......

47 elly .-

51. Relish-

54. Thosn '11-- d DrSing
55. Plain Salad Dressing -

5.Apple-

59. Pear-
#. .an.....

Additional Dinner Items_________

QPage 4T W2a wm.



9. We would like your honest evaluation of the MRZE items you ate. Using the scale below, please fill C)0
in the circle below the number that best describes your opinion of each item. if you never tried-
an item, fill in the circle under "0".

NEVER DISLIKE DISLIKE DISLIKE DISLIKE NEITHlER LIKE LIKE LIKE LIKE
TRIED EXTREMELY VERY MODERATELY SLIGHTLY LIKE NOR SLIGHTLY MODERATELY VERY EXTREMELY-

MUCH DISLIKE MUCH-
0 1 2 3 4 5 6 7 8 9 -

MRE ITEMS___________ ___-

.0 1.l 2 3....4......5 6.7 8 9

2.* Cone Bee Hash

6. Chicken a la King

13. Cra lckers

.Z ... 8 ý 8888888

24... ..r~ tt k ...

2& hoclat Nu Cae

(Cotiue.o.net.ag).

Ia o ........
...... . .



(Continued)0

NEVý DISLIKE DISLIKE DISLIKE DISLIKE NEITHER LIKE LIKE LIKE LIKE
TRIED 1EXTREMELY VERY MODERATELY SLIGHTLY LIKE NOR SLIGHTLY MODERATELY VERY EXTREMELY-

MUCH DISLIKE MUCH
01 2 3 4 5 6 7 8 9

MRE ITEMS 0 1 2 3 4 5 6 7 8 9-

32. Cherry Beverage 0 0C

34. Coffee ) 8
35io. ootsie Roll-

37. M & M's.-

39. Gum-
4-W otSallee-
41. Cream Substitute

4.3. Salt-

44. Additional Items r

10. Do you think any food or beverages should be DROPPED from the T Ration?-

o YES Q NO-
If YES, please list the item(s).

11. Do you think any food or beverages should be DROPPED from the MRE?

o YES 0 NO-

If YES, please list the item(s). _________________________

Q Page 6 1023 mm.
EU~~ agommnmm



12. Do you think any food or beverages should be ADDED to the T Ration? C) =

0 YES 0 NO

If YES, please list the item(s).

13. Do you think any food or beverages should be ADDED to the MRE? -

0 YES Q NO

If YES, please list the item(s). _-

14. If you could have your choice, pick which ration (MRE or T-Ration) you would like to have for breakfast, -

lunch, and dinner. Fill in one bubble for each meal. a

MRE T-RATION -

a. Breakfast C C
b. Lunch ) 7
c. Dinner -

15. For the following questions, use the scale below to indicate your opinion of the MRE and T-Rations. a

Never Dislike Dislike Dislike Dislike Neither Like Like Like Like
Tried Extremely Very Moderately Slightly Like Nor Slightly Moderately Very Extremely -

Much Dislike Much
0 1 2 3 4 5 6 7 8 9

How much did you like or dislike the APPEARANCE? -

0 1 2 3 4 5 6 7 8 9 -

T- Ration-

Hu u oRike8M t 888888888h"O-
How much did you like or dislike the VARIETY OF FOODS?--

0 1 23 456 7 89 -m

T- Ration 
1MRET8888888888

OVERALL, how much did you LIKE the two rations?

T- RationT RatE 81888888888m

MRE -5
Q Page 7 64s4 amm=. -
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16. Please usC the following scale to rate the PORTION SIZES of the following T-RATION items? C
MUCH TOO SOMEWHAT TOO JUST SOMEWHAT TOO MUCH TOO-

SMALL SMALL RIGHT LARGE LARGE-
1 2 3 4 5

1 23 4 5
Entrees (mnain dish) 0 0

Veg tables-

Desserts-

17. Please use the following scale to rate the PORTION SIZES of the following MRE items?-

MUCH TOO SOMEWHAT TOO JUST SOMEWHAT TOO MUCH TOO-
SMALL SMALL RIGHT LARGE LARGE

1 2 3 4 5

12 3 4 5
Entrees (mnain dish) 0 0 0

Vegetables-

Desserts-

18. During this exercise, what was the average TEMPERATURE of the main dish of the T-Ration:-

WHEN IT WAS SERVED? WHEN YOU ATE IT?

0 a. Cold 0 a. Cold-
bColb. Cool-

cNeutral jj c. Neutral
C.Tar d. Warm
Q.Ro e. Hot-

19. On the average, how much time were you allowed to eat a meal? (please specify) _______minutes-

20. How much time would you LIKE to have to eat a meal? (please specify) _______minutes -

21. When you ate the following meals did you usually: (fill in all that apply)
BREAKFAST LUNCH DINNER

AL: Retiii and eqjoy youa met in
b. Work

d. Have to eat quickly

DO NOT 1. 67 20. 0 1

0 ~Page am



22. How often have you had the T-Ration before this exercise?

Sa. Never
b. Once-
c. Several times
d. Many times-

23. Each of the following items that you ate during the test were new to the T Ration. Please indicate-
whether you liked them better, worse, or the same as you EXPECTED

BETTER WORSE SAME
THAN EXPECTED THAN EXPECTED AS EXPECTED -

1. Pork Patties-

3.1amburgers...-

-.Chicke 'Breast Patties

7. thcke Chow Mein

9. Biscuits-

1.Marble, Cr u-mb CakeI e

24. Did you eat any food during this exercise other than the rations provided? (I YES C) NO -

If YES, please list the foods, how much you ate of each, and how often you ate them.-

FOOD HOW MUCH HOW MANY TIMES-

() Page 9T l'ies.



25. What do you like the most about the T-Ration?

26. What do you like the least about the T-Ration?

27. Do you have any other comments about the MRE or T-Ration?-

mF

Im
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Appendix L

U.S. ARMY NATICK RESAM, DVAEV 4D11, AMD EINEERING CME is currently
cod1ucting an evaluation of the Flameless Ration Heater (FiH). This
questionnaire asks you to evaluate how useful the FMW is for heating the Meal,
Ready-to-Eat (MRE). Your answers will help developers provide you with a
better field feeding system. Please a honestly and thoughtfully. To make
your answers confidential, we have not asked for your name or social security
number. Thank you.

Age? ____years

*at is your rank? E-_ 0- 10-

How lonr have you been in the Armed Services? __ years months

Waat is yawr VS/RATn

Please describe the type(s) of field situation(s) in which you used the
Flameless Ration Heater. Include location, your job, tasks, etc.
(For exanple, Ft. Carson, Tank Commander/M6WA3, Offensive Maneuvers)

Over what period of time did you use the FMH to heat your HMEs?
(Please specify dates as accurately as possible).

Between and

1. Did you use the Flaneless Ration Heater (FM) to heat your ME entree?

YES NO

If NO, please turn in your questionnaire rno.

2. In what types of climates did you use the FWI Circle ALL that apply.

a. Hat, dry weather d. Cold, dry weather,

b. Hot, humid weather e. Cold, wet weather

c. Tuzperate Conitions

NATICK Form 813 (One-Time)
I May 91



3. In %hat teaperatures (0 Fahrenheit) did you usually we the Fi? Circle

ONE answer only.

a. EKtremely Hot (above 95°F) e. Cold (32 0 F to 590 P)
b. Very Hot (85°F to 95°F) f. Very Cold (00 F to 310 F)
c. Hot (75 0 F to 84°F) g. Btremzly Cold (below 0OF)
d. Miderate (60°F to 740 F) h. The weather was very

incnistent in ature

4. AProximately how many times have you used FWif to heat !SE entrees?

tine

If You used it less than 10 times, what was the biggest reasn W.y?

-For questions 5 through 9, circle one response from the sczle below.-

5. After heating with the Fm, what was the t.Ierature of the PWE entree?

NEnMR MMN
COl COOL NOR COOL WAR4 HOT

1 2 3 4 5

6. How does the MRE entree taste when you've heated it with the Fmf, cxmpared
to eating the MRE entree cold:

The FEE made the MRE entree taste:

MUCH MOATELY SLIAT LY ABOU- THE SLI[HITLY MODERATELY NlXI
WOSE WOSE WSE SAME BETTER E Uerr

1 2 3 4 5 6 7

7. Please indicate how slow or fast you felt it took to heat the NRE entree
using the FmH.

VERY MODERATELY SLIG~fTY NE'ITHE SLOW SLIQITY MOIF.PATEY VER
SLOW SLOW SJOW NCR FAST FAST FAST FAST

1 2 3 4 5 6 7

8. How easy or difficult is it to use the FmR to heat the mE entree?

NEITHER
VERY MODERATELY SLIGHTLY DIFFICJLT SLIGHTLY MOcVEATELY VERY

DIFFICJLT DIFFICULT DIFFICLT NOR EASY EASY ESY EASY
1 2 3 4 5 6 7

9. Please rate the overall acceptability for use of the FRH in the field.

VERY WEPRATELY SLIGHTLY NEITHER BAD SLITLY ATELY VERY
BAD BAD BAD NOR GOOD GOOD GOOI GOOD

1 2 3 4 5 6 7



10. Were any of the following a problem for you while using the FMH to heat the
M.E entree? Check CHE for each item.

NOT A SLIGHT MODERATE IARGE

"InLE PFCLEM PROW" PPDBE2

a. Adding water to bag

b. Too hot to handle

c. FM! not heating up

d. Simell prodcked during heating

e. Water spilling out of plastic beg

f. Residue or foam caused by heating process

g. Other (Specify:__ )

11. Did you get burned while using/hardling the PR!

YES NO

If YES, to what extent? Circle om response.
a. Skin was re for a little while
b. Skin blistered
c. Medical attention was required

12. If an 1W! were packaged with each M, how often do you think you would use
it to heat the MRE entree? Circle cne response.

AUMST ALM=~
NEVR SOMEME ALUYS AU4AYS

1 2 3 4 5

13. If F were not padcaged with the MRE but were ude available separately
for yor use, how often do you think you would heat your NRE entree with the
FWf? Circle re reupczae.

a. I wold never use the FR! to heat the NRE entree.
b. I would use the FFM to heat am out of every three NRE entrees that I

eat.
c. I wouRld use the FlS to heat every other MUE entree that I eat (one ut

of every o).
d. I would use the FR! to heat every MlE entree that I eat.
e. Other (Secify: )



14. 0xdic method of packagi• - would you refer? Circle em r-amp mnly.

a. PFIH package with the MEM
b. PMl packaged separately frau the MME

Please explain why in the sa provid bel,.

15. PFr what reasars would you Mr use the FRH to heat the MEM entree? Plase
circle ALL that apply.

a. I would almost always use theA

b. Too camPlicated

c. Doesn't heat well

d. Missian does not allow extra time in whic to ume FM

e. FIH takes too lcn to heat food

f. Wouldn't waste water for heating

q. Producs bad mall

h. Creates a mass

i. Prefer other mthods of heating (qec#V:

j. Other (0 ecif y: _ __ _ _ __ _ _

16. If you were not able to use the FM! to heat the MIE entree, would you save

it for later cr throw it away? Circle am reepm .

SAVE IT TRO IT AW

U.S. Army Natick N&E Cxter

SNW-YBH (R. m'ra)

100 Kaiuas Street

Natick, Mh 01760-5020
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APPENDIX M. Field Acceptability of T Ration Breakfast
Items for Both Groups
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A~mwdix M

Field kt± Ll"ty of T Ratin Breakfast Items far Both (kuas

Er= GU INIRP GUJCP

MEAN SD W SD t df
Western Omelet 5.6 2.1 6.8 1.3 3.01 57
Omelet %A SRI and tat 6.1 1.7 6.5 1.8 ns -

S4.1 2.0 5.1 2.7 ns-Qreeler\ m• Pieis 5 2 7.1 1.2 -

crer~~~e ~f~5.0 2.7 . .. .-- - 7.2 1.3 - -

Omeletw\kBainardcy - - 7.3 1.0 - -IPcr w\i Pies 5.4 2.0 - -.
"" 5.8 1.6 6.0 1.5 0 -

Rdck .•,iz.Lin)• - - 7.2 1.2 - -

Creat mred 7.2 1.2 7.1 1.6 3 s -
Omlt W\ 6.7 1.1 7.0 1.2 -
Hin S] 3.8 1.7 6.0 ..

Woffee Cak 6.1 1.9 5.6 2.4 1s -
fl1iaen k)* 5.7 2.2 7.5 1.3 3.97 50cTrJ Ouibi7.6 1.2 7. 1.. .

• Se - - 7.3 1.2 - -

FRTI•SSt 7.1 1.5 7.8 1.6 ns
ruin O ydn 7.2 1.4 8.0 0.7 2.67 49

Persm nsyrup - - 7.2 2.3 - -B e - - 7.8 1.4 - -
7.2 1.2 7.5 0.8 ns -

45nela 7.8 7.8 7.6 1.7 3s -

1~ple Syrnp 5.8 2.1 6.6 1.4 rs

CaiCa Crib- 7.3 1.9 - -
P V Oattmea- 8.0 1.0 - -Kiaie 7.8 1.1 8.1 0.9 ns -
OFru PoIs 7.9 1.3 8.5 0.6 2.37 35

OCa-gJ14lce 6.4 1.6 6.4 1.7 ns -Peasin 7.0 1.2 7.7 1.3 2.19 51
titMik6.7 1.3 6.9 1.7 is -Qxr~1ate Milk 6.1 2.5 7.0 1.9 4 s -

Ooffe 7.5 1.0 8.3 0.9 2.48 31
Om-a 7.6 1.0 8.1 1.0 - -
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Ig~miix N

Field Ar~±ahility of T Raticn Dlnrer Items fzr Boh Grtps
IMS G83• CCaRM GS•

MPN SD M SD t df
ENflES
La~a 6.0 1.9 8.2 0.9 6.21 69

Roast 5.5 2.5 7.1 1.3 3.39 73
Himbur 7.1 1.5 7.3 1.3 ns -

* 7.3 1.2 7.1 1.4 nis Sa H 6.6 1.7 - -.

Bonels E Fck Rib 6.1 2.1 . .. .
Chicken Ciate - - 6.4 2.5 - -

W Ifte Mce 5.5 2.0 7.4 1.7 4.23 69
tatoe BW\ t aer Sa 6.7 1.9 6.- 1.6 Ins -

7.4 1.1 7.b 1.3 ns -W't Be d .w 6.6 1.1 7.3 1.2 2.26 73
ientl 7.1 1.4 . -

SIb 6.2 1.9 -...

Green Beans 5.7 1.7 6.3 1.5 ns -
Bas W\ B3= Saice 6.6 1.7 7.3 1.3 ns -

6.9 1.1 7.2 1.2 ns -
VMgeita1es - - 6.6 1.7 - -

OMM 6.8 1.2 - -.
Pea and C 5.2 2.1 - -.

Fridtcbictail 7.2 1.2 7.8 0.9 ns -
S6.5 2.2 ....

7.3 1.7 ....
Pear 7.2 1.0 7.7 1.8 is -

7.1 2.0 7.7 1.9 ns -

Chxxooate Cake 3.9 1.8 2.1 1.6 4.15 62
RRurd CM]w 7.4 1.6 5.4 2.1 4.62 69
Nimble Qnt Cake* 6.9 2.0 - - - -

Chocolate Ckurb Cake 6.3 2.2 - -

BErVE WM - - 6.9 1.5 - -
wdte 6.3 1.9 6.6 2.0 ra -
axilate Milk 6.4 1.9 7.3 2.0 ns

Oaffee 7.0 2.2 7.7 1.3 is -
Gr B - - 7.4 1.5 - -

SPRMWS
mik Butter 7.2 1.4 7.7 1.2 ns -

jelly 7.3 1.0 7.6 1.4 ns -
sl - - 7.1 1.9 - -

Mxwd l• - - 7.2 1.3 - -
French 6.8 1.7 7.3 1.3 ns

ray Pak Test Items
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APPENDIX 0. Field Acceptability of Meal, Ready-to-Eat
Items for Both Groups
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Appendix 0

Field Acceptance of Meal, Ready-to-Eat Items for Both Groups

TEST GROUP CONTROL GROUP

MEAN SD MEAN SD t df
ENTREES
Corned Beef Hash 6.4 2.2 5.99 2.31 ns -
Chicken Stew 6.4 1.7 7.61 1.51 2.45 44
Omelet w/Ham 6.4 2.6 6.62 2.25 ns -
Chicken a la King 6.6 1.6 7.08 1.6 ns -
Beef Stew 7.3 1.4 7.63 0.89 ns -
Meatballs, Rice and Sce 6.7 1.2 6.76 2.28 ns -

STARCHES
Crackers 6.6 1.3 7.00 1.24 ns -
Potato au Gratin - - 7.66 1.1 - -

SPREADS
Cheese Spread 7.0 1.3 8.11 0.82 3.36 36
Jelly 7.2 1.2 7.44 1.33 ns -
Peanut Butter 6.5 1.3 7.44 0.8 3.28 47

FRUITS
Peaches 7.0 1.4 7.47 1.1 ns -
Pears 6.9 1.5 7.07 1.2 ns -
Fruit Mix 7.5 0.9 7.3 1.1 ns -

DESSERTS
Choc. Covered Cookie 7.5 1.0 7.72 1.1 ns -
Cherry Nut Cake 7.1 1.5 7.52 1.4 ns -
Oatmeal Cookie Bar 6.9 1.9 7.41 1.5 ns -

BEVERAGES
Cocoa 7.9 1.2 8.23 0.6 ns -
Grape Beverage 7.0 1.3 7.81 1.1 2.41 51
Lemon-Lime Beverage 7.4 1.1 7.06 1.3 ns -
Orange Beverage 7.3 1.1 7.84 1.2 ns -

CANDY
M&M's 7.2 2.0 7.93 2.2 ns -
Caramel 7.8 1.2 8.71 0.6 2.61 21
Charms 7.8 1.2 8.01 1 ns -
Gum 7.7 1.1 7.76 1.3 ns -

OTHER
Hot Sauce 7.7 1.1 8.28 0.7 ns -
Cream Substitute 6.9 1.2 7.71 1.2 ns -
Sugar 7.1 1.3 7.8 1 ns -
Salt 6.8 1.6 7.05 1.2 ns -
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Appendix P

Field Acceptability of Ration Components

TEST GROUP CONTROL GROUP

MEAN SD MEAN SD t df
T RATION BREAKFAST

Entrees 5.3 1.5 6.7 1.5 5.32 61
Starches 5.5 1.4 7.2 1.0 5.99 67
Desserts 6.5 1.3 6.3 2.2 ns -

Beverages 6.8 1.2 7.2 1.1 ns -

Fruits 7.2 1.4 7.6 0.98 ns -

Cereals 7.7 1.1 8.0 0.90 ns -

Other 5.8 2.1 6.0 1.4 ns -

T RATION DINNER
Entrees 6.6 1.4 7.2 0.82 2.37 62
Starches 6.6 1.1 7.2 1.1 2.47 77
Desserts 6.2 1.3 4.6 1.3 5.40 76
Vegetables 6.3 1.1 6.8 0.96 2.23 75

Beverages 6.6 1.6 7.1 1.3 ns -

Spreads 7.2 1.3 7.6 1.5 ns -

Fruits 7.1 1.2 7.8 0.98 2.78 74
Other 7.3 1.4 7.4 1.3 ns -

MEAL, READY-TO-EAT
Entrees 6.6 1.2 7.1 1.0 ns -

Starches 6.6 1.3 7.0 1.2 ns -

Spreads 6.9 1.2 7.7 0.71 3.51 59
Fruits 7.1 1.1 7.3 1.0 ns -

Desserts 7.1 1.6 7.4 1.2 ns -

Hot Beverages 7.9 1.2 8.2 0.56 ns -

Cold Beverages 7.1 1.1 7.5 1.0 ns -

Candy 7.6 1.0 8.0 0.95 ns -

Other 7.3 1.1 7.8 0.88 ns -
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