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Summary

Problem

Changes in our dietary pattern over the last 100 years--greater intake
of calories, fats, and sugar, and lower consumption of fiber-rich
carbohydrates--have contributed to the rise in degenerative diseases and
malignancies common to middle life and old age. A growing body of research
also indicates the importance of diet to physical and mental performance.
Vhile improved nutrition and nutrition education are integral to the Navy'’s
Personal Excellence Program, neither the current dietary practices of Navy
personnel nor the effects of habitual dietary choices on physical fitness are

known.

Objective

The specific objectives of this study were to (a) provide a general
description of selected dietary habits of a group of Navy men, (b) describe
associations among these habits, and (c) examine the relationship between

dietary practices and physical fitness test performance.

Approach

Participants were 1013 men (mean age=26.2 years) stationed aboard 9 Navy
ships. The men completed a self-report survey of their lifestyle and dietary
habits and were evaluated on four tests of physical fitness: 1.5-mile Run
time, number of Sit-ups completed in 2 minutes, Sit-reach flexibility test,
and Percent Body Fat. A standardized Overall Fitness score was also computed
for each person. Relationships among 11 dietary variables and the five

fitness scores were examined.

Results

Reported dietary choices indicated that the men tended to =skip
breakfast, ingest moderate amounts of caffeine, and favor a high-fat,
low-fiber diet. Fitness scores were associated with a number of dietary
variables. Overall Fitness, for example, was positively correlated with

eating breakfast, eating a low-fat, high-fiber diet, and being oriented
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toward good nutrition; fitness was negatively correlated with overeating and
caffeine intake. The most consistent predictor across all of the fitness

measures was the composite variable indicating an orientation toward good

nutrition. Diet was a significant predictor of physical fitness even after -

controlling for age, exercise, and smoking.

Conclusions

Although diet was found to play a unique role in the physical fitness of
these men, the reported dietary habits of the sample fell short of
recommended nutritional guidelines. As the most useful predictor of fitness

vas having a positive nutrition orientation, the establishment of a general

-y

P . . " -

avareness and personal concern for one’s nutrition might be an efficient and N2
. . . . , . , N
effective means of improving eating habits. The research is currently being o
[

extended to include women and shore-based men in a Navy-wide longitudinal

study.
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Dietary Factors Related to Physical Fitness ?i
] N
Linda J. Dutton and Terry L. Conway -
] Naval Health Research Center o
o
e
Introduction '
Numerous studies and reviews have been published documenting the role of ﬂJf
diet and nutrition in health and disease development. Changes in our dietary 0y
pattern over the last 100 years--greater intake of calories, fats, and sugar, ?fc
and lower consumption of fiber-rich carbohydrates--have contributed to the ;*
rise in degenerative diseases and malignancies common to middle life and old SH;
age (VWalker, 1968). Diet has also been shown to affect physical and mental
performance. This paper reviews some of the major findings relating dietary ;‘j
factors to health and performance, then addresses the specific question of E\‘
whether dietary practices are related to physical fitness among military Q)
personnel. !
W)
Food Elements as Risk Factors iy
With certain exceptions, dietary-based nutritional deficiencies are “1:
relatively rare among Americans. The principal nutrition-related health 'f?
problems are due instead to the overconsumption of certain food elements, -
particularly saturated fats, cholesterol, and sodium (Joint Nutrition ;:;
Monitoring Evaluation Committee, 1986). It is estimated that at least 80 i;f
percent of the population eats a diet sufficiently high in saturated fats to ;".
increase the risk of developing heart disease and cancer (Havas & Walker, ek
1986). Strong associations have been found between intake of saturated fats K
and cholesterol, plasma cholesterol levels, and morbidity/mortality due to A
atherosclerosis (Dawber, 1980; Havas & Walker, 1986; Hegsted, McGandv, Mvers, by
. & Stare, 1965; Joint Nutrition Monitoring. 1986; Keys. Anderson. & Grande. Y
1965; Nutrition Monitoring, 1986; Shekelle et al., 1981; Truswell, 1985).
Saturated fats have also been implicated in cancer of the prostate. breast, :iﬁ
and colon (Bosland, 1985; Graham & Mettlin, 1979: Kroes, Beems. Bosland. ?:*
Bunnik, & Sinkeldam, 1986; National Research Council, 1982). While the case ::.
against sodium is not as overwhelming as that against saturated fats, the ‘
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deleterious effects of sodium on hypertension are well-known, and researchers
continue to probe the possible causal role of salt intake in the development
of high blood pressure (Dahl, 1972; Morgan, Carney, & Wilson, 1975;
Srinivasan et al., 1980; Tobian, 1979).

Several other dietary risk factors have been identified in addition to
fats, cholesterol, and sodium. Sugar is known to cause dental caries
(Bierman, 1979). Alcohol has been implicated in a number of diseases,
including hypertension (Klatsky, Friedman, Siegelaub, & Gerard, 1977), liver
disease and malnutrition (Lieber, 1979), though moderate intake has also been
associated with good health (Wiley & Camacho, 1980). Coffee has beer linked
with bladder cancer (Cole, 1971; Marrett, Walter., & Meigs, 1983), fibrocystic
breast disease (Ernster, Mason, Sacks, & Selvin, 1981), and possibly heart
disease, via the mechanism of elevated serum cholesterol (Thelle, Arnesen, &
Forde, 1983), although Dews (1982) notes that such associations are weak and
the evidence inconclusive. Inadequate dietary fiber has recently become a
videspread concern, especially with respect :o colorectal cancer (Graham &
Mettlin, 1979; Kroes et al., 1986; National Cancer lnstitute, 1984), but also
as a possible causal factor in diverticular disease, Themorrhoids,
appendicitis, and even ischemic heart disease (Burkitt, Walker, & Painter,
1974).

Meal Patterns and Health

There is substantial agreement that the over or underconsumption of
certain food elements 1is associated with particular diseases. Fating
patterns and meal frequency have also been examined for their telationships
to health, but the findings have not been clear-cut. Fating bireakfast and
avoiding betveen-meal snacks were two of the seven "good health practices”
associated with general health status and moirtality visk in the Alameda
County study (Belloc, 1973; Belloc & Brenlow, 1972; Breslow & Enstiom, 1780).
Mittleman (1984) maintains that a balanced biealfast is essenrial for oral
health, most notably for preventing gum disease. and betreen-meal snacking,
especially when the snacks are sugary., is known to have a direct r1elationship
to the incidence of dental caries (National Center tor Health Statistics,

1981). However, in a 9-year follow-up of the Alameda cohort, Wiley and
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Camacho (1980) found that breakfast and snacking were not significantly ?iﬁ?
associated with overall health outcomes, a finding corroborated in a separate shg-
. cross-sectional study by Metzner, Carman, and House (1983). Moreover, there ?h*'
is evidence that "nibbling", or ingesting the daily food allotment in several y
small meals throughout the day, rather than at one, two, or three main meals, 55:‘
can have a beneficial effect on serum cholesterol, blood lipids, and blood ﬁﬁl,
sugar level (Cohn, 1964; Fabry & Tepperman, 1970; Gwinup, PRyron, Roush, ?gﬁi
Kruger, & Hamwi, 1963; Wadhwa, Young, Schmidt, Elson, & Pringle, 1973). %Y
Vo
Diet and Performance DA
A related body of research has examined the impact of dietary practices ;@f’
and nutritional intake on performance, both mental and physical. Again, the :":
value of eating breakfast has been of special interest. Tuttle and his j;
colleagues (Tuttle & Herbert, 1960; Tuttle, Daum, Larsen, Salzano, & Roloff, :;:'
1954) reported a significant reduction in work rate and work output in both ;:ff
adults and school children who had not eaten breakfast, and Pollitt, Lewvis, E;E‘
Garza, and Shulman (1982/83) found that children’s problem-solving ability ‘,
vas adversely affected by skipping breakfast. Other studies have reported \*b%
reduced physical efficiency (Haggard & Greenberg, 1935) and higher accident :::,
rates (Brooke, Toogood, Green, & Bagley, 1973) among adults who have not ::b,
eaten a morning meal. Nevertheless, after reviewing the literature relating :f "
hreakfast to performance. Dickie and Bender (1982) concluded that there was ;{,‘
little methodologically sound evidence that skipping breakfast is detrimental :\if
to performance. .;EE
2

The evidence relating meal composition to performance is moie
conclusive. While athletes and other individuals often prefer meals high in
protein, it is carbohydrates, and to a lessetr degree fat<, thart provide fuel
for working muscles (Astrand, 1967: Consolazio & Johnson, 1972). 1In studies
of prolonged work, Christensen and Hansen (cited in Bergstrom. Hermansen,

Hultman, & Saltin, 1967) found that men con<uming a high-catbohvdirate diet

for seveiral days prior to performance testing were able to wortk up to thiec
times longer than men who had been on a4 high-fat diet tor «<everal dave.
Expanding on these results, Bergstrom et al. (1707) ftound that a <ubject

could perform a standard bicycle ergometer test for neaily thiee houts
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folloving a high carbohydrate diet, but c¢nly two hours on a normal mixed
diet, and barely one hour on a fat and protein diet. Yet the average
American diet contains about twice the recommended amount of protein, much of
it from animal sources (Joint Nutrition Monitoring. 1986). Not only does
this represent an unnecessary source of saturated fats, but laboratory
findings suggest that excessive protein intake may be associated with

increased risk of certain cancers (National Research Council, 1982).

Non-nutritive substances such as alcohol and cafteinated coffee are
ubiquitous components of the American diet which affect performance as well
as health. Alcohol measurably impairs performance, parvticulariy reaction
time. It is considered dangerous and even illegal to operate machinery under
the influence of alcohol, and its chronic consumption is regarded as a
disorder. Caffeine, on the other hand, is a performance-enhancer (Costill,
Dalsky, & Fink, 1978) whose stimulating effects during prolonged exercise and
physical exhaustion are so well established that the International Olympic
Committee has banned its use in competitive games (Hatfield. 1986). Little
is known about the effects of habitual caffeine consumption, hovever. While
the main benefit of caffeine is in restoring normal performance that has been
degraded by fatigue or boredom (Dews, 1982)., Lane (19813) demonstrated that
moderate doses of caffeine elicited a rise in blood pressure in healthy young
men. Further, cafteine significantly augmented the cardinvascular and
hormonal effects produced by stress. 4 methodological problem in caffeine
research is the equation of catteine with coffee, ignoring twe other popular
sources of significant amounts of catfeine. namely. caffeinated tea and coft
drinks (Dews, 1982; Timson, 1971). This equation can produce error not only
in estimating caffeine intake, but in interpretating results as well., «ince
coffee, 1including decaffeinated, has been found to contain anothel
psychoactive substance besides caffeine (Boublik., Quinn, Clement<, Hervington,
Vynne, & Funder, 1983).

Study Objectives

This broad body of research indicates the importance of diet to health
and physical performance. These tactors aie particularly calient to the U.S,
armed force<, where high levels of phvcical and mental peirformance are ne«ded

to ensure "combat readiness." In fact, the Navy has several prograns
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oriented toward enhancing the "personal e:cellence" of Navy personnel
(Watkine, 1986), and enhanced physical fitness and better nutrition are
integral to this effort. The present study examined the relationship betwveen
everyday dietary practices among Navy shipboard personnel and peiforrance on
tour tests of physical fitness. The specific objectives of the study were to
(a) provide a general description ot selected dietary habits of a group of
Navy men, (b) describe associations among these habits, and (c) examine the
relationships between dietary practices and physical fitness test

performance.

Method

Subjects

Participants were volunteers in a laiger study designed to evaluate
phvsical readiness among male shipboard personnel (Conway & Dutton, 1985).
The present study examined data from 1013 men for whom both physical fitness
test scores and lifestyle questionnaire responses were available. These men
were stationed aboard nine Navy ships (three amphibious warships, twvo
destroyers, two frigates, one cruiser, and one aircraft carrier), all of
which were home-ported in San Diego, California, at the time of the study.
Enlisted personnel comprised the majority of the sample (93%), and the median
paygrade was E-4; however, all paygrade levels from recruit through commander
were represented. Mean age of the group was 26.2 years (SD-=6.3), with a
range of 18-51 years. Ninety-tour percent were high school graduates, and
25% had attended college. Racial composition of the sample was predominantly
White (78%); Blacks accounted for 10%, and the remaining 12% were Hispanic,

Malayan, Filipino, Puerto Rican, Asian, or "Other."

Measures

Lifestyle CQuestionnaire. Patrticipants completed a self-report

"lifestyle" survey concerning health-related behaviors, attitudes. and
perceptions. This study focused on the dietary practices teported in the
questionnaire. Sample sizes for the different items varied somewhat because
three different forms of the questionnaire were randomly distributed to the
subject pool. The majority of the dietary items were contained in twvo forms
and were answvered by approximately 620 of the participants. Ouestions

concerning general nutiition attitudes and behaviors, as well as those on
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substance consumption (e.g., colfee), vere common to all three forms and -eve

ansvered bv approximately 995 respondents.

Dietavry vaviables. The study focused on eleven dietary variables: «ix

individual items concerning eating patterns and frequency, twe computed
variables indicating the amount of caffeine and alcohol consumed. tuwo
composites of items regarding food clioices and meal composition, and one
composite of items reflecting a general cecncern for one’s nutrition. These
eleven variables and the questionnaire items comprising them are listed in
Table 1; tie¢liability coefficients are included for the thiree scaled

variables.

Eating patterns: The first six vairiables on Table 1 (Breaktast, Lunch,

Dinner, Snacking. Overeating, and Fascting) were answered on a mulri point

s

N

ccale of chort time ranges: "lLess than 1 time" during the previous week, "1

times," -4 times.," " 5-¢ times," and "Every day" during the previous weck.

'l (L’\)\?‘.

Food choices: Response scale fer the habitual tood choice items which

make up the "Healthy Diet" (low fat, high fiber and fresh produce) and "Poo

e

Dier” (high fat, lcw tiber. high sugar and salt) compositee vas the sarne ag

for eating patterns, except that it included tvo more alternatives: "Tvice

"
f: ey day” and "3 or mere times every day” during the previous wveek.
e L
- Nutrition orientation: Statements conprising the "Natrition
"
Wy . . . . .
P Orientaticn" composite were ansvered on a 5-point Likert.type scale. tiom
“Not ar all like me" to "Very much like me".
Y: Caffeine and alcohol: Veekly alcohol coneumprion wvas  aleulated by
e )
.}} itiplying rhe reported number of davs on which the respondent drank alcohol
[P
ﬁy by the wusual number of drinks taken on those days. Respondents ansvered
L]
» N . .
» three separate questions concerning the average number of cafteinated soft
Eg drinks, cups of caffeinated coffee, and cups of cafteinarted tea they consumed
" R . .
PA daily. Total caffeine intake. in milligrams, wvas estimated for each person
"y . . . .
using a table of caffeine content of <elected foods (Fennington & Chur h,
) ! . .
i 1985, p. 223): a cup of coffee was aszsigned 100 mp ot cafteine, a cup ot taa,
!F 50 mg, and a 12-0z. cola, 45 mg. Average daily caffeine intake —as computed
N by multiplying the reported number of cups or driuks ot each beverage bhu the
L
», appropriate number of milligrams of caffeine. then summing across all three
3
N
e beverages.
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Table 1 N
DN
Item. Compti.iny the Lleven Lietary Variables S
4 f‘s
N
R
S
o
Variable Label Items :ga-‘
ALY
L. BREAFFATT “During the lac«t 7 <dayr . hov cften did you eat breakfa 7 . v
. -
2. LUNCH "During the laat 7 dav ., how often did you eat lunch?” WA
3. LINNEK Duiring the last 7 days, hov often did you eat dinner?” 'I}J'
4. SHNACFKING ‘Luring the lant 7 davs, how often Ai1d you snack between meals?” \;'
W Ca
5. OVEREATING ‘Duting the lact 7 days h- often did you cvereat:I™ _:fhﬂ
v K
¢ FASTING “During the lart 7 dav:.. hov often did you fast an entire day?” °
T, TAFFRINE futing the la~+r 7 dav-, -n the average how many cups of ,‘)\
‘N
caffeinated roffee tea c~la drinks did you have per day?” o,
RN
ST TUHOL ‘Durinc the last 7 day . -n hcw many days did you have any .\J\'
LAY
al<-holic beverase " A
e
¢n the dayv. veu drank, how many diinks did yeou usually have ;\ t
IR
per day>’ ®
* HLALTH( LTET “futing the la<. ! davs, h:iu often did you...? 'i }_
“a
‘alpha = .77 a. eat lean meat: e
o
b. ea: low-fat dairy products e
N
¢. eat crok with polyvunsaturated olls cr margarine ,i\:
iy
A € t e -
1. eat fi1u1 fik'
e. cat vezetables
t wat hich-fitet biread. ciaine ”
-
e~y LIeT “Duiing the la .+ 7 day-, hrv ~tten did yvou...? -
alpha = 74 a. eat high-far meatr -
B o
! cat hiah fa1 daviy preducis I
~
eat ¢ -~} rith caturated fat:, butter, lard ‘e
A4 ear v
A
. ear pefained uTar puduct \."\'.I‘
T
t bl alr ot ovaur 0o0d A
) ‘-‘ 'hr
TR IITO PIENTATION How vell loen e, % itement des _pabe voul .'-\'
Lot . s Towea v vl o4 e o

b. I wat h my welcsht.
1 limyt my 1ntabe of fo~ds like roffee,
ugar, tal ., et

AT ratbe 1toamren

e. 1 take healrh food upplement:s

te. 7., bran !¢ 1thin cheat yerm-

Other variables related to physical titness. In addition to the eleven

dietary variables described above, three nondietary variables known 1o affect
physical performance were examined in <«nme analvses. These were the

respondent’s age, smoking behavior, and exercise habits.
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Smoking: Participants were asked whethe: they were current, former, or

5

nonsmokers, and if current smokers, how many cigarettes, cigars, or pipes

the, smciied per day. -
Exercise: An estimate of total kilocalories expended per week in

physical exercise was also computed for e¢ach person. Respondents weie given

a list of eight forms of physical activity (running, bicycling, swimming,

tacket sports, walking, aerobics, calisthenics, and weight lifting) and asked

to estimate (a) how many times per week they engaged in that activity

(frequency), and (b) how much time rhev generally spent in one workout period

_.. e

for each activity (duration). Kilocalories expended per minute ~ere assigned

R Sdalefbas AN L, L L

to each activity, using the tables of encrgy expenditvre 1n Mcardle., ratch, ;
and Katch (1986, pp. 642-649). The number ot lilocalories required for cach :}

exercise was multiplied by the total time in minutes per week that the

respondent veported engaging in that activity (frequency X duration), then

e

summed across all activities for a weekly estimate of energy expenditure.

y

Physical Fitness Test. All perscnuel vere evaluated on a four-part test

of physical fitness and body composition as mandated hy Navy regulation:
(Department ot the Navy, 1982). Fach command supervised its own fitness
te<ting, following standardized procedures set forth in the Navy instruction.
The four test components wetre as follows:

1.5 mile Run. The Run tested stamina and cavdiorespirator, «crdurance.

Pertormance was scored as the time requircd 1o rtun a distance of 1 5 mites on
1 oreaconably flat, even suiface. Participants generally ran in a group
(though riey vere spotted and timed individually) and were allowved to (ombine
wvalking with running if necessary to complete the course.

Sit ups. This test of muscular endurance was scored as the number of
“it-ups completed in a tuvo-minute period. Participants lav tlat on thein

backs with kneexs bent, heels about 10 jnches from the buttoack<, and arms

=

.4

folded across the chest. While a pattier held hie feet to the ground. the

v

man being tested curled up to touch elbovs to rthighs., then lay back domn

h

touching shoulders to the floor. Thic constituted one sit up.

aty Y

Sit-reach. The Sit-1each test of flexibility wvas performed sirvting on

the floor with legs straight out and tfteet <pread <ix inches apart.  Seores

PP AN |

indicated the positive or negative disrance (in inches) ftrom the heel that
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one could reach by leaning forward, without bouncing or bending the Fnees,
and touching the floor between the feet with the fingertips, holding the
position for at least 3 seconds.

Percent Body Fat. An estimate of body composition (percent fat) was

computed from body circumference measures, using equations developed by
Wright, Dotson, and Davis (1981). Circumferences were obtained with a
standard tape measure applied around the neck just below the larynx, and
around the abdomen at the navel, either against bare skin or over very light
clothing. The individual being measured stood in a relaxed upright posture
during the measuring procedure.

Overall Fitness. In addition to raw scores obtained by the above

procedures, an Overall Fitness score was computed for each individual, using
the mean of the standardized z scores for each test. Because high scores on
the Sit-ups and Sit-reach tests indicated better performance, while high
scores for the 1.5-mile Run and Percent Body Fat reflected poorer
performance, the signs on the z scores for Run and Body Fat wvere reversed
before calculating the overall mean. This procedure was done so that higher
Overall Fitness scores would indicate, on the average, better performance on

the fitness tests.

Results

General Dietary Habits

Eating patterns for the group are presented in Table 2. Fifty-twvo
percent of the vrespondents reported that they frequently skip breakfast
(eating breakfast two days a wveek or less), while only 11% usually miss
lunch, and only 4% often skip dinner. Despite the large number of men who
skip breakfast, only 26% habitually snack between meals (5-7 days a week):
however, 467% reported overeating at least once a week, with 6% tesponding
that they overeat almost every day. A <omevhat surprising 107 teported

fasting for an entire day or more during the previousx week.

In terms of the nutritional content of theitr meals (Table )., the
respondents favor foods high in saturated fats. Almost twice as many men
reported eating at least one serving a day of high-fat meats as reported
eating lean meats (23% and 13%, vespectively)., and nearly four times as many

consume high-fat dairy products every day as choose low-fat dairy foods (37.
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and 10%, respectively). In addition, half again as many respondents cook

I
:
5

with saturated fats (21%) as opposed to polyunsaturated fats (14%) on a daily
basis. Cholesterol intake in the form of eggs is also rather high, with 42%
eating eggs three times a week or more. Less than half of the cample (49%)
consume vegetables on a daily basis, less than one-third (31%) eat fruit
every day, and only one-fifth (2J%) have at least one serving of high-fiber
grains or bread each day. However, 43% of the respondents said that they

seldom or never eat refined sugar products, and 42% rarely or never add salt
to their food at the table.

Caffeine and alcohol consumption are reported in Table 4. While only
57% of the sample reported drinking coffee, 82% said that they diink
caffeinated soft drinks. VWhen all three forms of caffeinated beverages a:e
taken into account, 94% of the men reported ingesting caffeine, the mean
amount being 422 mg/day (SD=457 mg/day)--equivalent to 4-5 cups of coffee or
9-10 caffeinated sodas. Because the distribution of total milligrams of
caffeine consumed was positively skewed (vanging from O to 2720 mg/day), the

median amount was considerably lower: 280 mg/day, or about 3 cups of coffee

or 6 sodas.

Table
Eating Patterns Reported for a 1-Veek Period

(Percent of Sample in Each of Five Fiequency Categoriec)

— - ,
__Variable . Mumber of Days per Weel

0 12 34 56 ;
EAT BREAKFAST 21 31 20 14 14
EAT LUNCH 1 10 23 29 37
EAT DINNER 0 4 17 S0 bR
EAT SNACKS 13 34 27 1. la )
OVEREAT 54 32 8 } 3
FAST 90 6 1 i 0
" n-count ranges from 609 to 623.
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Seventy-tour peicent of the respondents reported diinking alcoholic
beverages. Because alcohol is not available on Navy ships, this figure might
underestimate the number of drinkers (vs. nondrinkers) 1in the sample,
depending on wvhether the men were vrestricted to the ship during the previous
seven days. The majority ot those who did drink consumed an estimated two or
fewer drinks per day (number of drinking days X average number of drinks
taken on those days/7), though 8% ot the entire sample reported drinking an
estimated five or more drinks per day (i.e., 35 or more drinks per week).
Considering only the answer to the question, "On the days you drank, how many
drinks did you usually have per day?" 277% usually had five or more drinks on

the days that they drank alcohol.

Table 3
Food Choices Reported for a 1-Week Period

(Percent of Sample in Each of Seven Frequency Categories)

y_ariablea Number of Times per Week Eaten

0 12 34 56 7° 1t 2l
Salt (added to food) 26 16 13 10 11 13 11
High-fat meats 5 21 33 18 14 4 5
Lean meats 7 32 35 13 8 2 3
High-fat dairy 6 19 21 17 16 9 12
Low-fat dairy 50 23 12 5 5 2 3
Saturated fats/butter 20 21 26 12 13 4 4
Polyunsat.fats/marg. 21 28 25 12 9 3 2
Eggs 24 34 20 9 9 1 3
Sugar (refined) 14 29 26 12 12 4 3
Vegetables 2 7 18 24 24 15 10
Fruit 8 16 23 22 17 8 6
High-fiber bread/grain 17 26 22 15 12 6 2

a n-count ranges from 607 to 624.
Once every day.
“ Twice every day.

d Three times every day.
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; Table 4 X
Consumption of Caffeinated and Alccholic Beverages -
(Percent of Sample in Each Frequency Category) -
- e _ 5
b3
VARIABLE® RESPONSE SCALE N
i,
‘,‘
_—— - — "
Caffeine __Mean number of cups/drinks per day )
0 1-2 3-5 6-9 10* ~
COFFEE 4 20 19 10 8 .
TEA 81 11 5 2 1 0
SOFT DRINKS 18 45 26 7 4 "
)
Milligrams of caffeine per day o
0 45-300  300-500 500-1000  1000% -':.
DAILY CAFFEINE INTAKE 6 48 18 18 10 :‘
X
Alcohol NMunber of diinking days . :\'
-~
o 1 2 3 4 5 6 7 o
During the last 7 days, ;
on how many days did you F
have alcoholic drinks? 20 17 17 14 9 8 q 5 :::
o
¢
- Number of diinks per drinking day :-,
0 -2 3-4 3-7 8-16 :
On the days you drank, o
how many drinks did you
-
usually have per day? 26 23 24 16 11 ~
RS
.
Average number of diinks per veek »
" - T T T Tt/ s T T T T T T e T -
0 13 47 815 16:20 2534 35" N
WEEKLY ALCOHOL TNTAKE 26 15 15 20 10 6 ! N
~
S U ~3
a n-count ranges from 988 to 1001.
v
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Comparable statistics tor men in the general population are available
for eating breakfast, between-meal snacking, and alcohol consumption
(Schoenborn, 1986). As 99% of the Navy sample fell into the age group of
18-44 years, the following comparisons ave with U.S. males 18-44 years of
age. Approximately 31% of the men nationwide '"rarely or never" eat
breakfast--a little more than half the number of Navy shipboard men who skip
breakfast five days a week or more (52%). However, if those men in the
national sample who eat breakfast only "sometimes" (approximately 25%) are
included as frequent breakfast-skippers (i.e., five days a veek or more), the
figures would be similar: 56% breakfast-skippers nationwide versus 52% Navy.
Forty-four percent of civilian men snack "almost every day," which Iis
considerably more than the number of Navy men who do (26%). There are only
slightly more diinkers in the shipboard sample (74%) than in the population
at large (68%), but the Navy men are heavier drinkers: only 13% of the

national sample reported drinking an average of five or more drinks on days

’
s
¥

that they drank alcohol, versus 27% of the Navy group.

Intercorrelation of Nutritional Habits

-\o?’h‘?"

Good dietary and health practices tend to be positively correlated among

x % A %
gyl

themselves and negatively related to poor health and nutrition habits (Table

.
<

5). For example, people who eat breakfast tend to favor a healthy diet, even

&
"

though  breakfast also correlated (less strongly) with poor diet.

Bireakfast eaters also tend to avoid alcohol. cigairettes, and caffeine, and to

"
v @

P4

Py
h

engage in nutrition-oriented behaviors and physical exercise. Individuals

’

who frequently overeat also snack between meals. consume a poorer diet, drink

..
'N S
Jvkﬁ»¢a

alcohol, and tend not to practice nutiition-otiented behaviors; they are less

l;-‘ o
é

likely to exercise and more likely to fast than are normal eaters. Caffeine

consumers tend to skip breakfast; they are not nutrition-oriented and their
food choices are poor ones. There was a negative relationship between
caffeine concumption and kilocalorie expenditure and a strong association

between caffeine intake and tobacco use.

o’,':/-

Correlation between Physical Fitness and Dietary Practlices

Cortelation coefficients between each fitness test and the eleven main

dietary variables are presented in Table 0. 4 general overview of thesc

relationships is provided by considering the standardized Overall Fitness
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score: Overall Fitness was posirively correlated with eating Breakfas!
(r=.14), Healthy Diet (r=.10), and Nutrition Orientation (r=.27); 1t was
negatively reluted to Overeating (r=-.12) and Caffeine intake (r--.18). All
coefficients were significant at p<.01 or less. The reader is reminded that
higher scores for number of Sit-ups, Sit-reach distance, and Overall Fitness
indicate better performance, while higher scores on Run time and Percent Body

Fat indicate poorer performance.

Table 5
Intetcorrelation »f the kleen Dietary “atiables

and Age, Exerci-e, Smoki:g

variable? Peavrron Corirelation Ceefficients
1 2 K] i s ' 7 8 2 10 il
1. BREAKFAST —-_———
*
2. LUNCH .23 -——-
* ®
3. DINNER .16 .27 ----
4. SNACKING -.02 .05 .0+ ~---
*
S%. OVEREATING .00 .05 .c? .29 ———
* *
6. FASTING .01 -.15 -.17 .0z .02t
]
7. FAFFEINE 10" -.07" 08" er o4 0u -o--
* + n 2 L] s
2. ALCOHOL -.13 .08 -.12 .08 .0g -7 b ----
* * L) =
7. HEALTHY DIET .34 .17 .24 .07 .0y .01 AR UG
. . + . + s * .
10. FOOR DIET .15 .19 .10 .26 1l -0 .14 17 .47 -
* . - * » . - *
11. NUTRITION OKIENT. .28 .01 .0% .14 - .13 13 -.14 -.15 .27 -.13 0 - -
- » . - .
12, any .01 .07 12 -.19 AN A .21 -.18 o 13
. = * . .
1., EXEKCISE .12 .01 -0 -0 07 ne 11 .01 .24 e .16
* e . . .
14, SMOKING -.19 -.08 .no L0 - 00 e .41 17 Lo G .21
12 13 14
12. AGE s
*
13. EWERCISE -.21 --—
* .
13 OMOKING .14 -.24 -
B n-count for correlations in~nlving vatiakler 1. v oanit ! tane oo N
n-iocunt fot correlations amona ariables 7, A, it 11 tan e fem A0t A
pc.001
* pc.01
. -
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Table 6

Correlations between Dietary Variables and Physical Fitness Test Scores

Variablea_ 7Runb Sit-ups Sit-reach % Body Fath Overall
Breakfast 13 .09" .06 _.10* 4™
Lunch .00 .00 -.01 -.03 .01
Dinner .01 .00 .05 -.06 .00
Snacking —.t .00 .07 -.05 .05

] * X% *k
Overeating .04 .00 -.11 .22 -.12
Fasting .07* -.03 .00 -.04 .02

. *k *k * *k
Caffeine .21 .17 -.08 .02 -.18
alcohol -.05* -.01 .00 .01 .02
Healthy Diet .02 .08* .05 _.12" .10"
Poor Diet .04 .01 1t -.07* .00
Nutrition Orient. -.13% 27 .16™* N Vh 27
a

n-count ranges from 559 to 626 for Breakfast through Fasting, Healthy
Dier, and Poor Diet: n-count ranges fiom 845 to 941 for Caffeine, Alcohol,
and Nutrition Orientation.

b Higher score indicates poorer petformance.

*k * '
p<.001 p<.01 p<.05

Prediction of Physical Fitness from Dietary Practices

Stepwise multiple regressions were computed to determine the unique
contributions of the eleven primary dietary variables to physical firness
scores.  All eleven variables were alloved to enter the equations predicting
each of the ftitness measures in a forvard ~tepuice procedure (SPESS, 19833,
As shown in Table 7, the tendency to engage in nutrition oviented hehaviors
(Nutrition Orientation) was the most consistent predictor ot pheoiral
fitness, entering significantly into all tive ot the prediction equations,
Caffeine intake, between meal Snacking. and twvereating vere *he nest oot

consistent predictors of fitness scores, cach enteving into three of the five

prediction equations. These four dierar. atiable  combined 1o produce o

e

S
%%

',
Lo

e
. \.-

N
[
\

~
l)‘.

X & 8 v =
ﬁ"ﬁl'l Y,
S50
&

g
-".
75

7
.v' o
Y W% % L

/

e v Y W
s e "o

7
ety

5 4
]

}{N,
A

¥

l(J
1

Y ‘.

. II' .’? "‘I"“
o "y
e

PR A AR
'-ﬂ‘.‘rﬂ‘l':l
P
ﬂ-\ﬁ:ﬂ
.'l'f <A

]
;‘

P4
¢’
i e
Lo

,

L 4




Table /
Stepwise Multiple Regression of Dietary Variables

on Physical Fitness Test Scores

. . - 5 5 _
~ Test Predictor R K R“Ch B 5
- e
I3 . }
1.5-Mile Run Caffeine L2l N .04 0001232 e
-,
Snacking A .06 .02 .252€681 o+
‘>
Nutr.Orient. .27 .07 .M -. 350988 »
Fasting 28 08 .01 442398 ‘-:_
(Constant) 13. 396661 Kt
v
.
Sit-ups Nutr.orient. .27 .08 .u8 5.063155 ;
Caffeine L3 .00 02 L ON06ES0 )
s
(Constant) 40.307362 o
Sit-reach Nutr.Orient. .16 .03 .03 . 068455
Overeating .18 .03 .01 -.297238
(Constant) 1.412955 K
e
.
Percent tivereating .22 .05 .08 1.262297 ™~
Body Fat Heaithy Diet .25 .06 .02 .139897 (}
Snacking .27 .08 .01 SLAMT7674 .
Nutr.tient. L0 L0 .01 Seades8 Q-
(Constant) 17.674328 :
RS
RS
. . . . -~
Overall Nutr.Orient. L0 .07 .07 L208307
Fitness Cafteine A0 .09 .02 -.00N0D
Y
Snacking N 10 .01 L.G9494 N
Overeating .34 11 il S OBR G
(Constant) SLGAn e

*

All coefficients significant at p<.o0]
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multiple R ot .34 for o-erall Firnese, the cumnary fitne o daii-aror. Fatyag ®
. . . . A
a high-fiber. low-tat diet (Healtly Diet) and skipping meals for o entite ‘-,:
Gt : . cevs
day (Fasting) were the only other predictors to emerge in thoe analvsis: the :.-:.a
- . - . C *
remaining tive nutiition cariable: did not  add  wignificanrly o the A
L !
predictive power ot the equations. ]
N
>
“u Mw
Because age, exercise, and smoking are corirelated vith physical fitness .‘:',-.":-.
SatA
(see Table 8), and because these thiree vairiables are also coirrelated wvith RGNS
o N
. . . . )
some of the dietary practices (see Table 5), a second multiple regression 1Y)
analysis was computed to determine vwhether diet made a significant .'!*
AN
contribution to the criterion measures over and above that made by age, -:’.'-'
. . . . . . e
exercise, and smoking (Table 9). For this analysis, Age was forced into the ';':J-
R,
't
Table 8 [
. . ) $;I'
Correlations between Physical Fitness Measures EN
)
: . A
and Age, Exercise?. and Smoklngb L
AN
o
- - e S o '-‘:{:
o~
< . Co . ¢ . ~! Y
Run Sit-ups Sit-reach % Body Fat Overall A
'::l::r
A
. * ks e s v
. 38 -.29 - 14 AR A S
Y
. d RN
Age (989) (1005) (924) (988) (1011) ot
3 + N + o+
.28 . 34 .18 L1 R
Exercise (960) (974) (896) (958) (780
* * > R R
.31 -.29 -1 .06 .29
. . ) IR
Smoking (265) (980) (902) (966) (986) &Jt N
:-' !
e e Suan
Total kilocalories expended per wveek. N

Average amount of tobacco smeoked per dayv.
Higher score indicates poorer fitness.
n-count

* :
p<. 001
p<.05
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Table 9

Forced Entiyv Regression ot Age, Exercise”, and Smokingb, Folloved by Diet

on Phvsical Fitness Test Scores

o Test _Predictor R R R Ch _Siglh
1.5-Mile Run Age .37 .14 .14 .000
Exercise .42 .18 .04 .oon
Smoking .48 .2 .05 L 000
Diet .51 .26 .03 .014
Sit-ups Age .28 .08 .08 000
Exercise .40 .16 .08 .00
Smoking A L0 .03 LOno
Diet .48 .23 .03 LOL0
i
Sit reach Age .15 .02 .02 .001 t
Eielcise 23 .05 .03 000 ¢
Smok ing .23 .05 .00 252 ‘
Diet .30 .09 i 034 ~
-
I:
Percent Age .22 .05 L0h AN ‘
Body Fat Fercice .23 .05 .00 100
Smok iy 23 L0H Lo Lt
Dict .38 14 .No L
Overall S .39 .15 .15 RN
Fitness Freicise LA8 .23 .Na Lo
S g .01 J L0 L
Die LA B Lann
Traral kL aene pended pea e
b Actdape a et ol tebha ca ek ad por day
Call o1 g veooabdbes oo e bla
Al coett o gente gt g peend or looo
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equation first, followed by Exercise (tntal kilocalories expended peir week}),
then Smoking (average number of cigarettes/cigars/pipes smoked per day); the
eleven dietary variables were then entered as a block ("Diet"). Diet
demonstrated a significant increment in variance accounted for with each of
the criterion variables as indicated by the gzchange values shown in Table 9.
In fact, the unique variance attributable to Diet was greater than that
accounted for by any of the other three predictors for Sit-reach and Percent
Body Fat, and greater than Smoking in the prediction of Overall Fitness

score.

Discussion

Results of the lifestyle survey suggest that the prevailing eating
habits ot male shipboard personnel are less than optimal for health and
fitness, based on the nutritional guidelines provided by such organizations
as the American Dairy Council and the American Heart Association. These
organizations generally recommend 2-3 servings per day of fruit, 2-3 servings
of vegetables, 2 servings of dairy foods, 3-4 servings of bread or cereal
products, and 1-2 small portions of lean meat, poultry, or fish. The
tendency for these Navy men to eat a high-fat/protein, low-fiber diet is of
particular concern, given the growing indications that such a diet might be
causally related to cancer and heart disease. For example, epidemiological
data indicate that dietary factors are probably the most important
determinants of prostatic cancer (Bosland, 1985), which appeairs to be
outdistancing lung cancer as the leading form of cancer in men (Bowen, 1986).
Kioes et al. (1986) warn that "consumption of protein (both total and animal
protein) and in patticular fat (total fat as well as animal far) are
consistently and fairly strongly associated with prostatic cancer. A

negative association has been found for vegetables" (p. 138).

A high fat and protein diet has also been <chown to be the least
effective fuel for physical endurance, wvhile a diet high in complex
carbohvdrates (fruit, vegetables, whole grains, beans) is the most effective.
Americans in general consume about twice the recommended daily allovance of
protein, and the Navy’s nutritional standard for protein has heen set at
double the actual RDA vrequirement in ordei to "enhance diet acceptability®

(Department of the Navy, 1985). The overuse of salt is another instance of
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acceptability taking precedence over dietary recommendations, especially
where there is heavy reliance on processed foods. Vhile the "sate and
adequate" amount o! dietary sodium recommended by the National Researvch
Council is 1100-3300 mg, acrual intake in the United States is ectimated to
be much higher--between 5600 and 7600 mg/day (Forbes, 1984)--and the taigeted
maximum for foods scived in military dining facilities is approximately 5560

mg/day for men, 4100 mg for women (Department of the Navy, 1985).

Because researchers have not produced consistent tindings on the effects
of eating breakfast, the variable Breakfast was examined with particulat
interest. Considering the zeio-order effects, weating breakfast was
significantly related to better peiformance on all of the fitners te-ts
except the Sit-reach. It is parrticularly notevorthy that body composition
tended to be better (i.e., lower percent fat) among breakfast eaters, since
dieters frequently skip breakfast in an effort to reduce calorie intake.
Breakfast did not emerge as a predictor in any of the regression equations,
however . The relatively high correlations between Breakfast and several
other variables, most notably Nutrition Orientation (r-.78) and Healthy Diet
(r-.34), suggest that most of the variance in physical fitness accounted fo
by Breaktast was subsumed by other predictors in the regression equations.
Furthermore, Breakfast was positively correlated with Poor Diet as well.
This might have been bhccause the Poor Diet composite included eggs as a ponm
fond choice. due 1o their high cholesterol content, and eggs are a popula:

hireakbtact 1toerm,

The finding that physical fitness coves were negatively corvelarad —ith
catfeine use appears to contradict much of the rescairch on catfeine and
performance. In most studies, catfeine i< administered experimentally and
has bheen found to enhance pettormance., either by restoring a degraded
performance to notmal level: or by enabling participants to o1k for more
ptolonged periods of time. Hovever, the «itect ot habitual ~afteine

consumption in daily lite has not been addressed exeopt as a pos<ihle

etiological factor in disease. The present  tindings suggest  that  wueh
everyday use might have a negative irpact on phyvsical <ramina, In ta ',
caffeine evidenced more negative associations —ith phyeteal fitness than 40

alcohol--an unexpected result, cven though other researchers havo tound

23

- -

E P A L AP e P PR )
VAT AR A

AL

Y

STy

PR AT

P

[ P N

LT a0 A o 4 3N 38 3% |
- "

Loe b

IR AR RS AR RN

a4

LY SR

PR IR

LS




favorable association between moderate alcohol consumption and health (Vilew
& Camacho, 1980). A confounding factor i< rthe tendency for poorer health
habits to occur together. The co-occurrence ot caffeine, alcohol, and
tobacco use has bheen established in other studies (Carmody, Brischetto.
Matarazzo, 0'Donnell, & Conner, 1985; Ictvan & Matarazzo, 1984) as well as
the present one, where cafteine use wa: especially highly correlated with
smoking (r=.41). Coffee and cola drinkers wvere also more likely to skip
breakfast, eat pooily, and tail to exercise than those who avoided or limited
their caffeinated beverage intake. Although a causal connection between

caffeine intake and physical performance decrement cannot be established from

v v

the present results, the possibility warrants further investigation.

l' [}
paxad

VhAN
a

The regression analysis which forced the entry of age, exercise, and

e
[4

smoking into the regression equations befote allowing the dietary variables
to enter produced the most compelling evidence that nutrition plays a unique
role in the physical fitness of average individuals. It would be expected
that a malnourished group of men would show decrements in physical
performance, particularly if severe deficiencies in iron, protein. or
B-vitamins were present. But the sample under consideration was generally
voung. healthy, and adequately nourished, with eating habits presumably

vimilar to those of men in the general population. That Diet should

nevertheless demonstrate a significant contribution to differences in every

nne ot the fitness measures argues that even the small eftects shown in these

'5'_\'_1
analy«c: deserve attention. :c:f
N :\-. o
'_ '.: »
1t i¢ particularly interesting, in light of the emphasis placed on the 1\:33
~
tole ot exercise in weight reduction, that the combined set of dietary ®
. . . . . AT
variables accounted tor more of the variance in Percent Body Fat than did o
. . . . . . N
age, Evercise, and Smoking combined. Certainly these results <hould not be x}\’
) ) ) ) . N
construed as evidence that exercise i unimportant for weight control. :;s;
LIS
Rather, they underscore the importance of dietary practices in determining Hﬂ\

body composition. Research suppnits the tole of exercise in treducing fat F}:)
stores and sparing lean body tissue during dieting (Pavlou, Stetfee, Lerman, S:t;
& Burrows, 1985), but exercise alone is nnlikely to effect weight losc 1f an ::Ib
individual persistently overeats. In the present study, 7. of  the :(;'

patticipants failed the Percent Body Fat measute. These men also 1cported

24
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overeating about twice as often as thei: more normal-weight peers, vet their
reported exercise was not significantly less than that of those vho panced

the body fat standard.

Summary and Conclusions

A gioving body ol literature hdas linked dietary factors to a number of
diseases, particularly cancer and heart disease. Related research provides
evidence that dietary tactors affect phy<ical and mental performance as well
as health. The present study described the daily nutritional habitz of a
group of Navy shipboard men, then ¢zamined the 1clationships between these
habits and performance on four <pecific tests of physical fitness. The
teported dietary habits of this sample te¢ll short of the basic nutritional
practices recommended by many authorities. Furthermore, physical titness was
significantly related to several dietary wvariables, most notably caffeine
intake, Dbetwveen-meal snacking, overeating, and a general nutrition

orientation.

WVhile economic and logistical constraints might limit the extent to
which the nutritional quality of garrison food can be altered., individual
eating patterns can hopefully be changed through education. As both good and
bad nutritional practices tend to intercorrelate, the establishment of a
general awareness and personal concern f{or one’s nutrition might be an
efficient and effective means of improving eating habits. The most useful
dietarv predictor of physical fitness in the present study was. in fact,
Nutrition Orientation, a composite reflecting a general tendency tn engage in
mutrition-oriented behaviors. This composite entered significantly into the
tegression equations for all five critetion measures (Run, Situps, Sit-teach,
Percent Body Fat, and Overall Fitness), and was also signiticantly related to
eating bireaktast, avoiding snacks, <electing low fat, high tiber foods, and
numerous other healthful dietary practices. 1f cducational etfforts werve
directed toward instilling a basic interest in and concern tor  good
nutrition, this orientation might generalize to a large ticld of pecitic
dietary habits. 1In the absence of such a predicpocing attitude, knowledge of
sound nutritional principles vould likely be ineftfcctive in altering eating

behaviors (Schwartz, 1975).
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Whether the nutiitional practices of these men aire representative of ®

the Navy at large is a question needing further exploration. Shipboard

L
5

Ay
f
5

personnel are generally younger as a group than shore-based personnel (e.g.,

oy
5
Ly

Conway & Dutton, 1985). Their reliance on mess hall food and their

o5 4

*3
‘\5’_.'_-

opportunities for physical exercise also probably differ from those of

shore-based commands. Furthermore, women, who were not represented in this

L
sample because they are presently assigned only to noncombatant ships, have ;:;::
been found to differ from men in theiyr eating habits (Joint Nutrition I:E;'
Monitoring, 1986), food attitudes (Hollis, Carmody, Conner, Fey, & Matarazzo, T
1986), and nutrition knowledge (Abraham, Beumont, Booth, Rouse, & Rogers, .G;E\;
1981). The Naval Health Research Center is currently undertaking a Navy-wide :;:::
study ot health and physical teadiness, including a nutritional behavior :E:jﬁ
component. <hich should help establish the limits of generalizability of the g}qfv

results teported here. Finally, as the Navy’s Personal Excellence Program
expands to include menu revisions and structured nutrition education, it is
hoped that both dietary practices and physical fitness among Navy personnel

11l change for the better.
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