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ABSTRACT

In the Spring of 1979, a study was conducted to obtain
information on the hematological parameters and 1lipid profiles of a
group of cadets at the United States Military Academy, West Point, New
York. The group studies consisted of 72 female cadets and 160 male
cadets. Fasting blood samples were collected from each cadet and
analyzed for hemoglobin, hemotcrit, serum iron, serum total iron
binding capacity, serum iron saturation, serum ferritin, serum
folacin, red blood cell folacin, serum triglycerides, serum total
cholesterol, serum high density 1lipoprotein cholesterol, serum low
density lipoprotein cholesterol, cholesterol risk factor, and serum
free fatty acids. Evidence of anemia was observed among the cadets,
particularly in the female cadets. The anemia appeared to be related .
to inadequate intakes and body stores of iron as reflected in the
biochemical results. Serum lipids profiles, with few exceptions, were
normal in the female cadets. In the male cadets, however, elevated
serum triglycerides were noted in 20 $% of those studied.
Approximately 10 % of the male cadets had a cholesterol risk factor
slightly above average. The results suggest that modifications in the
diets are necessary to increase the intakes of folacin and iron.
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During the Spring of 1979 (April-May), a nutrition study was
conducted at the United States Military Academy (USMA), West Point,
New York. The primary purpose of the stucy was to investigate whether
or not an obesity problem existed among the cadets at the USMA. In
connection with this study, a small investigation was conducted to
obtain information on hematological parameters and lipid profiles in a
group of the cadets. The results of this adjunct biochemical study
are the subject of this report. The results of the major study are to
be presented separately in other documents.

METHODS

The population studied consisted of 72 female cadets and 160
male cadets. The female group consisted of 64 Caucasians, 2 Blacks, 2
Oriental, and 4 others (Hawaiian, Puerto Rican, etc.) The male group
consisted of 1U4 Caucasians, 9 Blacks, 3 Oriental, and Y4 others. For
the female groups, 27 were from the Class of 1980, 17 from the Class
of 1981, and 28 from the Class of 1982. For the male group, 26 were
from the Class of 1979, 39 from the Class of 1980, 48 from the Class
of 1981, and 47 from the Class of 1982.

The subjects in a fasting state arrived at the laboratory in the
morning at 0430 hours for the blood collection. The blood samples
were drawn in Vacutainer tubes; one tube contained heparin as an
anti-coagulant and the other tube used without an anticoagulant for
serum preparations. Hemoglobin and hematocrit determinations were
performed immediately at West Point, while the remaining samples were
prccessed and air-shipped refrigerated to San Francisco, California,
for further analyses. The hemoglobin (Hb) values were determined by
the cyanmethemoglobin method and hematocrit values were established by
a microhematocrit method. Serum iron and total iron binding capacity
(TIBC) were measured by the method of Wise et al. (1). The transferrin
saturation was derived from the latter two indices. Serum ferritin
was determined with the use of a radioimmunoassay procedure (2).
Folic acid (folacin) analyses were performed by methods previously
described from this laboratory (3). Lipid profile evaluations
included serum triglycerides, serum total cholesterol, serum high
density 1lipoprotein cholesterol, serum low density 1lipoprotein
cholesterol, cholesterol risk factor, and serum free fatty acids.
Serum triglycerides were measured by an enzymatic cholesterol
procedure (4); serum total cholesterol was determined by an enzymatic
method adapted for use with a centrifugal analyzer (5,6); and serum
high density 1lipoprotein cholesterol was estimated with the use of &
precipitation procedure (7). The low density lipoprotein cholesterol
was derived as follows (all values were expressed in mg/dl):
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LLDL cholesterol = total cholesterol - (HDL cholesterol +triglycerides)
5

The cholesterol risk factor is equal to (8):

Cholesterol Risk Factor = Total cholesterol (mg/dl)
HDL cholesterol (mg/dl)

The guidelines used to evaluate the biochemical data are
summarized in Table 1.

RESULTS

The results of the biochemical measurements are presented in
tables 2 through 5. Evidence of an unsatisfactory iron status was
observed in a significant number of the female cadets. The low
hemoglobin values correlated with low hematocrit levels (r = 0.81).
Two of the female cadets had hemoglobin values of less than 10.0 g/dl.
The anemia observed appeared to be associated mainly with inadequate
iron nutriture as evidenced by the number of female cadets with low
levels of serum iron and ferritin and the low serum iron saturation
values. A negative correlation existed between serum ferritin and
total iron binding capacity ( r = -0.52). A secondary factor may have
been the low folacin status of the cadets that was reflected in 14%
with low serum folacin levels. One cadet had a red blood cell folacin
level that fell into the deficient category. Serum folacin levels
correlated to some degree with the red blood cell folacin levels (r =
0.45).

The serum lipid profiles for the female cadets are summarized in
Table 3. Only one subject had serum total cholesterol and serum Ilow
density lipoprotein cholesterol values outside of the desirable level.
Elevated serum triglycerides were observed in 6 of the 70 female
cadets. Only two subjects had a cholesterol risk factor above
average.

The hematological values for the male cadets are summarized in
Table 4. Five of the 161 men had hemoglobin values less than desired.
Hemoglobin values correlated only moderately with hematocrit values (r
= 0.56). A few individuals had serum iron, total iron binding
capacity, and iron saturation values 1less than acceptable. This
appeared to be reflection of low body stores of iron as evidenced by
12.7% of the subjects with low serum ferritin values. Some
correlation existed between serum ferritin values and total iron
binding capacity (r = -0.32). Low serum folacin levels were observed
in 17% of the male cadets studied. A3 with the female cadets, serum
folacin levels had some degree of correlation with the red blood cell
folacin 1levels {(r =0.31).




|

e

Table 5 summarizes the serum lipid data for the male cadets.
Approximately 20% of the subjects had elevated serum triglyceride
levels. However, only four of the 163 subjects studied had serum
total cholesterol levels above normal. Four subjects had unusuallv
low levels of high density lipoprotein cholesterol. An above average
cholesterol risk factor existed for 15 of the 158 subjects studied
(10%). No correlations were noted between body weight or per cent
body fat vs. serum triglycerides, serum total cholesterol, high
density 1lipoprotein cholesterol, low density lipoprotein cholesterol,
or serum free fatty acids in either the male or female cadets.

DISCUSSION

From the data obtained, some anemia existed among the cadets at
the USMA, West Point, New York. Although overt anemia was observed in
only a few subjects, a subelinical condition existed in a larger
population. This was reflected in the low iron reserves as revealed
in the low serum iron levels, low iron saturation values, and 1low
serum ferritin values. Although the nutritional risk was greatest
among the female cadets, some iron insufficiency appeared also in the
male cadet population. The reason for the low iron nutriture observed
in the male cadets is unexpected and difficult to explain. The iron
requirements of the adult male are generally considered to be
considerably less than that of the female. Heavy exercise or athletic
activities may induce an anemia (referred to as "sports anemia").
Controversy exists over the occurrence of such an anemia. The low
serum folacin levels suggest that the intakes of this vitamin were
marginal and could aggravate the onset of anemia. A low red blood
cell folacin level was observed in one female cadet. Below normal red
blood cell folacin levels usually reflect a prolonged period of low
intakes of folacin. Dietary modifications could increase the intakes
of both nutritionally available iron and folacin. As a partial
alternative suitable iron supplements could be utilized.

The 1lipid profiles of the female cadets appeared normal. In
only a few instances were elevated serum triglyceride values
observed. Overall, this was reflected in the excellent cholesterol
risk factors noted for the majority of the female cadets. 1In the male
cadets, approximately 20% had elevated triglycerides. A few
individuals had serum total cholesterol values above normal. Ideally,
such subjects should be made aware of these findings, and appropriate
dietary modifications or other measures introduced to lower their risk
of coronary heart disease. The majority had favorable cholesterol
risk factors. Less than 10% had factors slightly above normal. This
may reflect the benefits of an effective exercise and physical fitness
program at the Academy.




CONCLUSIONS

: Evidence of anemia was observed in a study of the cadets at the

United States Military Academy, West Point, New York. As would be
: expected, the anemia was more apparent among the female cadets. The
. anemia appeared to be related to inadequate intakes and body stores of
iron that was reflected in low serum values for iron, iron saturation,
and ferritin. Evidence of 1low folacin nutritional status was also
noted.

Serum 1lipid profiles, with few exceptions, were normal in the
female cadets. In the male cadets, however, elevated serum trigly-
cerides were noted in 20% of those studied. A small number had ele-
vated serum total cholesterol or below normal levels of serum high
density lipoprotein cholesterol. Approximately 10% of the male cadets
had a cholesterol risk factor slightly above average.

RECOMMENDATIONS

¢ Menus should be modified so that the sources and intakes of
available iron and of folacin (folic acid) are increased.

® If necessary, iron supplements or the fortification of se-
lected foods to increase the intake of iron, especially for
the female cadets, should be considered.

e Nutrition education and nutrition awareness to assist in
the maintenance of health in the cadet should be increased.

e Periodic assessment of the nutritional status of the cadet
should be conducted. As a minimum, hematological parameters as
performed in this report should be evaluated.




REFERENCES

1. WISE, W.R., J.H. SKALA, and H.E. SAUBERLICH. Automated
determination of iron in biological materials. Report No. 341.
Denver Colorado: US Army Medical Research and Nutrition
Laboratory, September, 1973

2. New England Nuclear, 549 Abamy Street, Boston, MA 02119

3. MCGOWN, E.L., C.M. LEWIS, M.H. DONG, and H.E. SAUBERLICH.
Results with commercial radioassay kits compared with
microbiological assay of folate in serum and whole-blood.
Clin Chem 24:2186-2191, 1978

y, BUCOLO, G., and H. DAVID. Quantitative determination of

serum triglycerides by the use of enzymes. Clin Chem
19:476-482, 1973

5. ALLAIN, C.C., L.S. POON, C.S.G. CHAN, N. RICHMOND, and
P.C. FU. Enzymatic determination of total serum
cholesterol. Clin Chem 20:470-475, 1974

6. ROSCHLAU, P., E. BERNT, and W. GRUBER. Enzymatische
Bestimmung des Gesant-Cholesterins in Serum: Z Klin
Chem Klin Biochem 12:403:407, 1974

7. BACHOLRICK, P.S., P. D. WOOD, J.J. ALBERS, P. STEINER,
M. DEMPSEY, K. KUBA, R. WARNICK, and L. KARLSSON.
Plasma high-density lipoprotein cholesterol concen-
trations determined after removal of other lipopro-
teins by heparin/manganese precipitation or by ultra-
centrifugation. Clin Chem 22:1828-1834, 1976

8. GORDON, T., W. P. CASTELLI, M. C. HJORTLAND, W.B. KANNEL,
and T.R. DAWBER. High density lipoproteins as a protec-
tive factor against coronary heart disease. Am J Med
62:707-714, 1977




———

Table

Table

Table

Table

Table

LIST OF TABLES

Page

Biochemical Guidelines Used
to Evaluate Data . . ¢« v ¢ ¢« ¢ ¢ v ¢ o 2 o o o o . 8

Hematological Values Observed in
Female Cadets at the West Point
Military Academy (1979) . . . +. + & « ¢« v ¢ = o « + « . 9

Lipid Profiles Observed in Female
Cadets at the West Point Military
Academy (T1979) v ¢ ¢ o & & o o &+ o o o o o = o o « « 10

Hematological Values Observed in !
Male Cadets at the West Point i
Military Academy (1979) . . . . « . « « ¢ v ¢« v ¢« o . 11

Lipid Profiles Observed in Male
Cadets at the West Point Military
Academy (1979) . v ¢ v 4 ¢ ¢ ¢ 4 4 e v e e e e e e e .12

APPENDIX

-

( PRECEDING PAGE BLANK-NOT FILMLD




0°L> 0°1> (T7bgw) spioe £33 d94] wWnJsg

0 l< G 6< afeJae Xz<

0°L =~ &t G'6 - 0'G aFedase Yz 03 sFedaay

g'n - £t 0°G6 - &'t afedase ©3

g e> G e> afeuosre B
J030B] ¥STJ TOJa389T0Y)
oLL> oLL> (1p/3w) TOJ83sdTOYD Q] WNJSS
13 Ge> ot 0e> (Tp/3w) T0J93S3TOYD JQH WNJSS
(on2 - 02i) (alz - Gli) (Tp/3w) TOJ93S1BTOYD TBIOF UMJIS
0GL> 0GL> (1p/BW) SOPTJSOATITJ] WNJSG
0°9 0°¢ 0°9 0°¢ (Tw/3u) uTOBTOJ UWNJOg
091 Ohl 091 ot (Tw/3u) uroeToJ 1T9% pay
0L o> 0l aL> {(Tw/3u) UIFTJIID] UNJRS
Si gL> G g1> ($) UOT3BJINJEBE UOJT
(otr - 092) (oL = 0%2) (Ip/3n) 2811
06 08> £S5 05> (1P/3n) UOUT uUNJIg
gt LE fih LE (%) 3rJdojewsy
o°cl 0-o! 0"tt 02l (1p/3) urqQoTIoway

aTqe3dadoy  juaIoljeq a1qe3deody  juaiotriad

EYCEY] oTeN BELENI-RL-E |

(SJIB3E p2 03 gi S8FY)
B3E(J 23BNTEAJ O3 pas[) saullepriny [eolwsaydolg *i 9Tqel




gonl oL oL 9°0l (Tw/8u) UTOBTOJ WNJSS

LAl ! oL Sy gEL + 1€y  (Tw/Bu) uroeTOJ TS0 paY

£-te oL 0t Li 1L+ 62 (Tw/3u) UT3TAd8] uWnJsg

g-le 8L 99 0°12 2711 ¥ 0°€2 §) UOT3RJNIES UOJT

9-0l L 95 ShE nh + fin€ (Tp/20) 2€IL

AR T4 9L 69 €L gk ¥ 08 (Tp/3n) UOJT mWnaeg o

9°€2 Ll 2l 0°6¢ £°2 + L*6E (¢) 3TJo03EwWSy

€8 9 2l £ €L 2°L ¥ £°61 (1p/8) utqorBomsy

NSTH NSTY paTpnag — w
e § e *ON uetpay as ¥ uesy Jajaumedeyd :

-oN

(6.61) Awopeoy AJE3TTTA 3UTOJ 160M
BU3 1€ 530pe) OlEBWej Ul POAJIISqQ Sen(e) [EolJOTO03EWdH °2 91Qel i




£h £ oL 09°0 220 + 09°0 (L/bdum) spIoe A33B) 924 WNJIS
(0) afeJaae yg<
| (2) afedsAe Xz 03 9Feuaay
(gt) afedaae 03 £
(09) afeudase o
oL LL'E 7n9°0 + 02°€ §40308J HSTJ T[OJa383aTOUD
nel L 0. L6 ¢ + g6 (Tp/3W) TOJ483SITOYD QT WNJIg
0 0] 0L €S ol 1S3 (1p/3w) TOJ3SATOYD 7IQH WNJLS
fol l 0L 0Lt g9z + 0Ll (Tp/3u) Toda3saToyd> TBJ03 UNJSg
9'8 9 oL 08 9h + &6 (Tp/2W) S8PTISDATBTJI} WIS
ASTY ASTY Y pa1pnis
L 4 *ON *ON  UBTIpaNW gs + uesy J93j9meaeyg

(6L61) Awopedy AJBITTIW IUTOJ 3IS3M

3U3 3V ©39pE) OlBWS3 UT POAJSSq) S911jodd Prdil *f 91qEL

10




Lo Ll L2 851 9°8 6°€+ 2°6 (Tw/8u) UuTORTOJ wnJeg
0 0 85l ghe  GOL + £9€ (Tm/3u) uroeTOd T190 PaY
L2l 8 £9 e €2+ gn (T@/Bu) UTFTJJR] unJag
6°€ S Lz1 0'g2 2°0L + 9°g2 (¢) UOT3BJUNIES UOJT
L€ f gzl LEE GE + €€¢ (TP/3n) 24IL
2°€ g 961 6 LE + G6 (TP/2n) uoJdT wnJag
0°82 G L9l 0'Gh  L9°2 * 8hh ($) 3Ta003BWAY
L°€ G 191 L°GL  S6°0 ¥ 9°GL (1p/8) utqoTSomey
WSTH  ASTH 38 peipnis ~
e ¢ *ON *ON UBTpPap as + uesjy Jajoueded

(6161) Awepeoy AJBITITH JUTOJ 3S3M

SUJ 3€ S3epe) o(EW UT PoAJoSqQ) SonlEp [EBO1S0(O03BWSH °f 2Tqel

11




8 € 9 LSl 66°0 02°0 *+ 19°0 (1/b3u) spyoe £33eJ 994) unJsg

(0) aBeuare X<

(GL) aBeudaae Yz 07 aBedaay

(9L) afeJaae 03 ¥

(19) afeaoae _&

86l 99°¢ 88°0 + 0g°¢t JO30E] }STJ TOJa1s8870Y) _Ww
0 0 951 €6 nZ *+ G6 (Tp/BW) TOJ493ISITOYD QT WNJSS w¢
52 h 961 fh 6% G (Tp/Bu) [0JISOTOYD IQH WNJSS = v”
52 ] 861l g9l G2+ 91 (1p/38w) TOJ3S3TOYD TE3Q3 WNJSS _
S 02 43 961 S0t LL+ 221 (Tp/Bw) €3PTJSVATETJY WNJBS .
3514 WSTd  patipnag ~
e g 18 *ON *ON  UBIpSN gs + ueap Jajoueleg

e

(6161 ) Awopedy AJBITTIN JUTOJ I53M
3U3 3® S3}8pe) 9B UT PAAJIISQQ SOTTJOJJ PTATT °¢ a1qel

. e = e — e ————— . g i B ot i~ - -———




OFFICIAL DISTRIBUTION LIST

Conmander

US Army Moedical Research and Development Command

ATTN. SGRD RMS/Mrs. Madigan
Fort Detnick. Fredenick MD 21701

Defense Technical Information Center

ATTN DTIC DDA (12 copics?

Cameron Station
Alexandra VA 22314

Director of Defense Research and Enginceriny

ATTN. Assistant Director, Environmental and
Life Sciences

Washington DC 20301

The Surgeon General

ATTN: DASG-TLO

Washington DC 20314

HQ DA (DASG-ZNA)
WASH DC 20310

Superintendent

Academy of Health Sciences
ATTN: AHS-COM

Fort Sam tHouston TX 7823+

Assistant Dean

Institute and Research Support

Unitormed Services University of Health Sciences
6917 Arlington Roead

Bethesda MD 20014

Commander
US Army Envirornmental Hyziene Agency
Abcerdeen Proving Ground MD 21070

US Army Rescarch Office

ATTN: Chemical and Biological Scicnees Division
P.G. Box 1221

Rescarch Triangde Park NC 27709

Broiogical Sciences Division

Office of Naval Rescarch

Arlington VA 22217

Dircctor of Life Scicnces

USAF Otfice of Scientific Rescarch (AIFSC)
Bolling AFB

Wastington DC 20332

Director
Walter Reod Army Institute of Research
Washington DC 20012

Commander

US Army Medical Research Institute of Intectious
Discases

Fort Detrick, Frederick MD 21701

Commander

US Army Research Instutute of Envitonmenl
Medicine

Natick MA 01760

Commander

US Army Institute of Surgical Research
Brooke Army Medical Center

Fort Sam Houston TX 7823+

Commander
US Army Institute of Dental Rescarch
Washingron DC 20012

Commander

US Army Medical Bioengineering
Rescarch and Development Laboratory
Fort Derrick, Frederteh MD 21700 z

Commander
US Anny Acromedical Research Laboratory
IFort Rucker AL 363062

Commander

US Army Biomedical Laboratory
Aberdeen Proving Ground
Edgewood Arsenal MD 21010

Commandecr

‘Naval Mcdical Research Institate

National Naval Medical Center
Bethesda MD 20014

Commander

USAF School of Acrospace Medivine
Acrospace Medical Division

Brooks Air Force Rase TX 78235




e —— —— .+~ 20 e e e ot .
———t o

OFFICTAL DISTRIBUTION
COOPERATING AGENCIES

Commander
US NARADCOM
Natick MA 01760

Coemmantant

IS Marine Corps

lQ, US Marine Corps, LFS-4
Washington DC 20389

Commander

(IS NARADCOM

ATTN: Director, Food Sci Lab
Natick MA 01760

Cormanding Officer

Iivy Fond Service Systems Office
Weshinglon Navy Yard

Wichington DC 20374

Chairm:n, DOD Food Planning Board
Director, Supply Vanagement Policy
OASD M=npower, Reserve Affairs/log
Pentagon, Room 3B730

Washington DC 20301

Armmed Forces Radiobiology Res Inst
Building 42, NNMC
Fethesda MDD 20014

Chairman, Joint Formulation Borad
nOD Food RDT and ENG Program

HQ, US Marine Corps LFS-4
Washington DC 20380

Commander

'S NARADCOM

ATTN: US Navy Rep/JTS
hatick MA 01760

Commander

IS NARADCOM

ATTN: US Army Rep/JTS
tatick MA 01760

Commander

HQDA, ODCSRDA

ATTN: DAMA-CSS-D
Washington DC 20310

Commandcer
US HNARADCOM
ATTN: USMC REPL
JTS, USMC DRDNA-ZF
Natick MA 01760

Commander

US NARADCOM

ATTN: Chief, ORLSA
Natick MA 01760

HQDA, ODCSLOG

of Staff for Logistics
ATTN: Chief, Troop Sup Div
Washington DC 20310

Chairman, DOD Food SVC FAC
and Equip Planning Board
Office, Chief of Engineers
Forrestal Building, Room 2-F-055
Washington DC 20314

Commander

US Army TSA

ATTN: DALO-TAD
Ft. Lee VA 23801

Defense Logistic Agency
ATTN: DLA-LF, Room 3¢325
Cameron Station
Alexandria VA 22314

Commander

US NARADCOM

ATTN: Technical Director
Natick MA 01760

Commander

IS NARADCOM

Dev Command

ATTN: USAF Rep/JTS
Natick MA 01760

14

_— B R o i T
e ———— . - -~ - .




