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TABLE 1
Height and Body Weight
Averages for Military and 1912 Medico-actuarial and Average Per Cent of Standard Weight for Military,
by Age Groups

Height Weight
. Military (em.) (ke.) Per Cent
Agc( Group | "\ of Standard
yr.) Men N Medico- - Medico- Weight
I;gl!l.tf% actuarial | Difference %g'_tagg actuarial | Difference | Military
017 1912 - 1912
Under 20 | 250 175.7 169.2 +6.5 69.93 60.74 +9.19 105.8
20-24 | 1210 174.8 171.3 +3.5 72.05 64.95 +7.10 105.7
25-29 i 1016 175.0 171.6 +3.4 74.37 66.95 +7.42 105.6
30-34 556 174.2 171.6 +2.6 76.18 68.81 +7.37 106.7
35-39 i 536 173 .4 171.5 +1.8 76.31 70.35 +5.96 106.0
4044 360 174.0 171.5 +2.5 77.30 71.30 +6.00 103.9
45—9 | 161 172.3 171.4 +0.9 76.49 72.30 +4.19 104.5
50 and over 83 172.0 171.5 +0.5 74.17 72.80 +1.37 101.4

representative of a normal American population and
should be considered as a selective sample. Men
entering the military services (Army, Navy and Air
Force) are subject to minimum and maximum stand-
ards for height, weight and chest measurement.?

RESULTS

The men studied ranged in age from seven-
teen to fifty-nine years. The largest number
were in the twenty to twenty-nine year age
groups, which contained slightly over 50
per cent of the men. The ‘‘under twenty”
age group had G per cent and the “fifty and
over'' age group 2 per cent of the total.

176+
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Heights and body weights are summarized
by age groups in Table 1. It is of interest
that the averages for the combined units are
consistently and considerably higher than
those for the 1912 medico-actuarial survey.
Mean heights ranged from a high of 175.7 cm.
for the ‘‘below twenty' age group to a low
of 172.0 cm. for the ““50 and over’’ age group.
Comparable values from the medico-actuarial®
study are 169.2 and 171.5 cm. Comparative
values for military inductees,* Canadians,®
American Indians’® and medico-actuarial
1959'! are shown in Figure 1.

The mean body weights at the various age
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F1c. 1 Mean height, by age group.
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TABLE 11

Skinfold Thickness
Means and Standard Deviations, by Age Groups

Skinfold Thickness
(cm.)
Age Group No. of
(yr.) Men Arm Chest Abdomen Subscapular
i Mean =+ S.D. Mean + S.D. Mean = S.D. Mean = S.D.
|
Under 20 250 1.10 &= 0.42 1.80 = 0.88 1.74 = 0.86 1.42 %= 0.60
20-24 1209 1.28 £+ 0.62 2.05 £ 1.08 2.10 £1.07 1.77 £ 0.81
25-29 1014 1.22 £+ 0.61 2.23 £ 1.16 2.30 £1.18 1.82 + 0.86
30-34 557 1.32 + 0.61 2.47 = 1.18 2.58 = 1.14 2.00 = 0.88
35-39 536 1.29 &= 0.57 2.56 &= 1.11 2.63 £1.15 2.00 = 0.83
4044 331 1.18 £ 0.55 2.68 £ 1.17 2.70 £ 1.16 2.01 £ 0.85
45—49 161 1.22 &+ 0.62 2.82 & 1.27 2.88 &+ 1.22 2.10 = 0.90
50 and over 84 1.27 &= 0.64 2.81 =£1.17 2.67 = 1.07 2.02 = 0.98
Comparisons of Skinfold Thickness in Other Studies (cm.)
Study Arm Chest Abdomen Subscapular
- - |

Present study 1.28 2.05 2.10 1.77

Pascale* 1.21 1.36 1.64 1.22

Carson!3 1.34 1.42 1.56 1.33

Newman!* 1.14 1.00 1.46 1.36

levels also are considerably higher than those
derived from the 1912 medico-actuarial survey.
The diiferences ranged from 1.37 kg. for the
“fifty and over’’ age group to 9.19 kg. for
the ‘‘under twenty'" age group. The average
“per cent of standard weight” values for
the same age groups were 101.4 and 105.8,
respectively. Comparative values for military
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inductees, Canadians, American Indians and
medico-actuarial 1959 are shown in Figure 2.
Mean skinfold thicknesses, as measured
at four body sites on 4,142 men, are presented
by age group in Table 11. The mean skinfold
thicknesses for the arm ranged from 1.10 to
1.32 cm., for the chest from 1.80 to 2.82 cm.,
for the abdomen from 1.74 to 2.88 cm. and
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F1c. 2 Body weight, by age group.
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TABLE 111

Systolic and Diastolic Blood Pressures
Means and Standard Deviations, by Age Groups

! Systolic Pressure Diastolic Pressure
(mm. Hg) (mm. Hg)
Age( Gr;)up No. of Men —— —
yr.
Mean + S.D. 15(1)):’nfl:e(r;tler Mean = S.D.
Under 20 240 118 + 12 0.5 B39
20-24 1137 123 + 13 2.4 7 £ 10
25-29 830 122 = 12 1.7 | 81 = 10
30-34 487 123 + 14 4.7 | 82 + 12
35-39 499 127 = 15 8.1 84 £+ 12
4044 313 128 + 16 10.5 85 + 12
4519 152 128 = 19 12.4 84 £+ 13
50 and over 82 128 + 19 12.9 87 £+ 13

for the subscapular area from 1.42 to 2.10 cm.

Blood pressures were taken on 3,740 men.
Mean systolic and diastolic pressures and
percentages of men with systolic pressures
over 150) mm. Hg are shown by age group
in Table 1. The mean systolic pressures
ranged from 118 mm. Hg for the ‘“‘under
twenty' group to 128 mm. Hg for the top
three age groups. Mean diastolic pressures
ranged from 73 for the ‘‘under twenty’’ age
group to 87 mm. Hg for the “fifty and over”
age group. Values from the present study
(Fig. 3) are similar to the 1959 medico-ac-
tuarial study and Lasser and Master.!> The

! —— MILITARY 1957 -1959
wod  eeeesee ACTUALRIAL 1959
,,,,,,,,,,,, LASSER et al

F1G. 3. Mean systolic (top) and diastolic (bottom) blood
pressures, by age group.

number of men with systolic blood pressures
of 150 mm. Hg or more constitute 5.2 per cent
of those for whom blood pressures were taken
(Table 1v).

The average levels of the various blood
constituents are shown in Table v. There
were no significant differences between age
groups. The ICNND has set up ranges
for classifying blood and urine constituents
into four sufficiency categories: deficient,
low, acceptable and high. The reference
values used for hemoglobin and hematocrit
are those for persons living at elevations of
5,000 to 6,000 feet since the men examined
were living at that altitude. The proportions
of the values in the present survey falling
in each of the four categories are shown in
Table v. Very few of the values, with the
exception of the plasma proteins were in the
deficient range.

The average levels of urinary excretion
of the vitamins, thiamine, riboflavin and
N'!-methylnicotinamide expressed in quantities
per gram of creatinine are shown by age
groups in Table vi. There were no systematic
increases or decreases with age. Also shown
are the proportions of the values falling within
each of the ICNND interpretive groups.

Serum total cholesterol, total lipids and
phospholipids were determined on a total
of 717 blood specimens at Fitzsimons General
Hospital, Lowry Air Force Base and Fort
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TABLE 1v
Men with Systolic Pressures, 150 mm. Hg and Above
Number by Age Group and Pressure Levels and Difference in Average Body Weight, by Age Groups

No. by Pressure Levels Mean (?;;Ofi}fgr;ssures Difference

Age Group In Body

Gr) 150-159 | 160-169 | 170-179 180+ Vieht

- — 70-17 . . . (kg.)*

mm. Hg | mm. Hg mm. Hg mm Hg Systolic Diastolic &

Under 20 2 0 0 0 155 105 - 5.2

20-24 19 10 1 0 160 96 + 5.1

25-29 10 6 1 2 161 101 +12.0

30-34 23 5 2 0 155 103 + 8.0

35-39 33 8 2 1 158 105 +12.2

4044 21 4 6 1 161 105 + 5.5

4549 10 6 4 1 163 104 + 8.0

50 and over 6 4 3 0 163 113 + 1.6

* Average body weight of men with high blood pressures minus average body weight of all men surveyed.
TABLE v
Selected Blood Constituents
Mean, Standard Deviations and Per Cent Distribution of Values by ICNND Standards
. Per Cent Distribution of Values
Blood Constituents I\I;’e::f Mean + S.D.

Deficient Low Acceptable High

Hemoglobin (gm./100 ml.) 832 15.9 =£1.13 0.1 8.8 29.8 61.3
Hematocrit (¢) 817 51.3 &= 3.33 0.3 1.0 6.5 92.2
Plasma protein (gm./100 ml.) 856 6.51 = 0.64 16.5 25.2 34.6 23.7
Vitamin A (ug./100 ml.) 724 40.2 = 13.7 0.3 4.3 75.1 20.3
Carotene (ug./100 ml.) 733 124.6 &= 42.1 0.0 0.6 33.6 65.8
Vitamin C (mg./100 ml.) 698 0.83 + 0.33 0.0 1.2 8.6 90.2

* In this low protein range 0.2 per cent of the men were in the 4.5 to 4.9 gm. range, 2.9 per cent fell in the 5.0 to
5.9 gm. range and 13.3 per cent in the 5.5 to 5.9 gm. per 100 ml. range.

TABLE

VI

Urinary Vitamin Excretion per Gram of Creatinine and Per Cent Distribution of Values by ICNND Standards

Per Cent Distribution of Values
Vitamins I;I\Zé:f Mean + S.D.
Deficient Low Acceptable High
N!-Methylnicotinamide
(mg./gm. creatinine) 837 6.20 &= 4.10 0.3 10.0 35.6 54.1
Riboflavin (ug./gm. creati-
nine) 831 776 £+ 549 0.0 1.3 8.7 90.0
Thiamine (ug./gm. creatinine) 738 143 + 189 11.3 21.4 29.6 37.7

Carson (Table vi).

For all the lipid fractions

there was an upward trend with increasing
age. In each case the lowest mean was
that for “below twenty”’ age group. The

high mean for total cholesterol was found
in the “fifty and over” age group, while for
the other two fractions it was the “‘forty-five
to forty-nine’” age group.
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TABLE vII

Total Cholesterol, Total Lipids and Phospholipids in Serum
Means and Standard Deviations, by Age Groups

Total Cholesterol Total Lipids Phospholipids

Age Group ! — —

(yr) No. of Men| Mean £ S.D. |No. of Meni Mean = S.D. | No. of Men| Mean £ S.D.
Under 20 28 174 £ 27 .4 16 711 £+ 149 15 919
20-24 99 183 &+ 10.5 67 755 £ 94 80 8.6 & 2.4
25-29 158 188 + 11.4 95 764 = 152 108 8.3+ 1.4
30-34 122 186 + 33.2 84 818 + 189 81 8.3%x1.8
35-39 124 204 = 43.3 85 841 + 215 I 89+ 1.0
40—44 81 204 = 16.1 64 839 + 157 52 9.6 2.7
4519 63 206 = 13.9 42 859 + 196 39 10.2 £ 2.8
50 and over 42 208 + 39.1 26 788 + 224 21 9.8 2.3

Total Cholesterol Levels in Other Studies (mg. ()

.-\ge( 9ruup Keys et al. Lawry et al.
yr.)
Under 20 168
20-24 174 o
25-29 184 212
30-34 195 222
35-39 200 230
4044 219 238
4549 236 243
50 and over 252 -

COMMENTS

The mean height of 175.7 cm. for the ‘“‘under
twenty'' age group is consistently higher
than corresponding values for similar age
groups used for comparison (Fig. 1). Men
in this group averaged 2.3 cm. taller than
the military inductees of 1943, 6.5 cm. taller
than the 1912 medico-actuarial group, 1.9
cm. taller than the 1959 medico-actuarial
group and 3.0 cm. taller than the men in
the 1955 Canadian survey. The mean for
the youngest group was 3.7 cm. (1!/; inches)
greater than that for the oldest group. In
the oldest age group (fifty and over) the
men averaged only slightly taller than men
in comparable age groups in the other surveys
cited. This suggests that for all the surveys,
the men born during the years prior to World
War 1 were of comparable height but that
for those born later, there is a consistent
tendency toward higher stature.

One reason for the increased height of
United States and Canadian populations may

be the relatively high standard of living in
these countries. Food production has been
high during the past thirty or more years
and the economic level of the population
generally has permitted the purchase and
use of adequate quantities of the available
foodstuffs. There also tends to be a close
association between good nutrition of the
mothers during pregnancy and lactation, and
good nutrition of the offspring during the
years of their maximum growth.

The average body weights by age groups
for the men studied were consistently higher
than corresponding values for other groups
used for comparison (Fig. 2). There was a
gradual increase in average weight in relation
to age through the ‘““forty to forty-four” age
group, followed by a decrease in the last two
age groups. The body weights in the present
survey averaged considerably above those
in the 1912 medico-actuarial tables. The
differences ranged from 9.2 kg. in the lowest
age group to 4.2 in the ‘forty-five to forty-
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nine”’ age group and 1.4 for “fifty and over”
age group. The same trend of difference
is true when comparison is made with the
1943 military inductees, and the Canadian
survey.

The higher average level of body weights
in the various age groups may be attributed
in part to the increase in average heights.
This again may be a reflection of the emphasis
on vitamin and mineral supplementation,
the enrichment of foods and the generally
high economic status of the population of
the United States. This permits the main-
tenance of a high level of nutriture which can
and often does lead to overnutrition and
obesity.

As would be expected there was an increase
in the average systolic and diastolic blood
pressures with increase in age (Fig. 3). Dis-
persion, as measured by the standard deviation,
also increased both absolutely and relatively
with increase in age. The blood pressure
values by age groups in the present survey
were, generally speaking, in the same ranges
as those presented in the work of Lasser and
Master,'? and 1959 medico-actuarial reports.'!
Only 5.2 per cent of all systolic pressures
taken were 150 mm. Hg or greater. The
proportion was (1.5 per cent for the ‘‘under
twenty’’ age group and reached 12.9 per cent
for the “fifty and over” age group. The
diastolic pressures for the same men were,
as expected, consistently higher than the
average, ranging from 96 mm. Hg at the
“twenty to twenty-four’ age group to 113 mm.
Hg for men in the “fifty and above’" age group.
Higher body weights tended to go with the
higher blood pressures. Except for the “under
twenty'’ age group, the average body weights
for the men with blood pressures of 150 mm.
Hg and over were higher than the averages
for all men in each age group.

The skinfold thickness measurements showed
an increase with age at three of the four
sites measured. The arm site yielded fairly
constant averages over the entire age range
covered by this study. This is not entirely
consistent with the finding of Pascale et al.,’
who believed that the arm site was one of
the best for predicting body densities and

fat from skinfold measurements. But it
should be noted that they were working with
an age group twenty-six years and under.
Other studies with skinfold measurement data
for men largely in the lower age groups are
the Indik et al.'® and Newman.!* The mean
arm skinfold measurements are not too dis-
similar in the three studies, but the means
for the chest, abdomen and subscapular sites
measured in the present study were sub-
stantially higher than those reported by
Pascale et al® and in the Carson study.'?
The difference is unexplained, but could be
due either to differences in technics or to
differences among men measured.

The blood hemoglobin measurements, which
had a mean of 15.9 gm. per 100 ml. and the
blood hematocrits with a mean of 51.3 per
cent, were both in the high normal range as
established by the ICNND. This is not
surprising since practically all the personnel
examined had been living for some time at
a mile high or better altitude. Wintrobe'
has presented data showing that the mean
hematocrits are 47 per cent for men living
at sea level. In the Pole Mountain experi-
ment!® blood hemoglobins averaged 16.2 gm.
per 100 ml. after two weeks at 8,300 feet
altitude. The average values in the present
study are in the same range (14.3 to 17.4 gm.
per 100 ml.) as the normal American values
reported by Phillips et al.” and Wintrobe.'
Only 0.1 per cent of the men had hemoglobin
values in the ICNND deficient range of less
than 12.3 gm. and only 0.3 per cent had hem-
atocrit values in the deficient range of less
than 38 per cent. There was no systematic in-
crease or decrease with age increase for either of
these blood constituents.

The mean plasma protein values of 6.51
gm. per 100 ml. also showed no increase or
decrease with age change. Tested against
ICNND standards, 16.5 per cent of the men
examined were in the deficient range of less
than 6.0 gm. per 100 ml. but with only 3.1
per cent having values below 5.5 gm. The use
of 6.0 gm. per 100 ml. as the dividing line for
protein deficiency by the ICNND is subject
to some question as somewhat lower values
frequently are found in normal populations.
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In a study at Fort Carson in 1946, using the
CuSO, method for protein, the range for 595
men was 5.4 to 7.3 gm. per 100 ml. with a mean
of 6.4 gm. per 100 ml. This was also true
for a group of eighty-five men during the
Canadian Winter Trial of 1944, where the
range was 5.3 to 7.2 gm. per 100 ml. with a
mean of 6.3 gm. per 100 mlLY

Whole blood ascorbic acid values did not seem
to vary withage. The mean blood value of ().83
mg. per cent is roughly equivalent to an intake
of at least 8() mg. of ascorbic acid per day.
Bessey!'® believes that a normal range for
whole blood ascorbic acid is from 0.60 to
1.00 mg. per 100 ml. Fisher et al.!® found
blood levels of 0.6 to 1.0) mg. per cent on daily
intakes of 60 to 75 mg. of ascorbic acid, and the
Pole Mountain study'® showed a mean blood
level of (.64 mg. per cent on a daily intake of
60 mg. None of the vitamin C values in this
study were in the deficient ICNND interpretive
range.

Neither serum vitamin A nor carotene
increased greatly with age as reported by
Leitner et al.® Only 0.3 per cent of the men
were in the ICNND deficient range for vitamin
A and none were deficient in carotene. Bes-
sey'® cites values of 15 to 20 ug. per 100 ml. as
evidences of vitamin A deficiency and con-
siders values of 30 to 40 ug. per 100 ml. to be
in the normal range.

Blood levels for total cholesterol, total
lipids and phospholipids all showed increases
with increases in age. The average values
by age groups were in the same range as
values reported by Keys et al.?! using the same
method, for ages up to forty. Above this
age, values in the present study were lower,
but this could reflect an unexplained selectivity
associated with the smaller numbers of men
examined in the older age groups. Lawry
et al.?? reported values by ages that fairly
closely paralleled the present study but were
approximately 25 mg. per cent higher.

There was no apparent direct relationship
between excretions of thiamine, riboflavin
and Nl-methylnicotinamide and age. Thi-
amine values for 11.3 per cent of the men fell
in the ICNND deficient range of below 27
ug. per gm. of creatinine. There may be

various reasons for the deficient thiamine
excretions by ICNND standards. Of the
11.3 per cent of the men in the deficient range,
90 per cent were married and only 10 per cent
single men. It may be assumed that married
men may eat one meal (at noon time) at the
military mess, since they are authorized to eat
anywhere they choose. The single men eating
at the military mess have access to a good
balanced diet, containing all the essential
nutrients as prescribed by the Master Menu.
On the other hand the married men living
at home eat what they like even though it
may not always be a well balanced meal.
A positive identification of a vitamin deficiency
cannot be based on one day’s urinary ex-
cretion alone. In the evaluation of nutritional
status, there usually must be a positive cor-
relation between vitamin excretion levels,
dietary intake and the clinical evaluation of
nutritional deficiency signs. None of the
men were deficient in riboflavin and only
0.3 per cent were deficient in N!-methyl-
micontinamide by ICNND standards. There
is no readily apparent explanation for the
relatively low thiamine excretions in this
study, especially since the men appeared to
be a fairly healthy American population with
normal nutrition.

When the values for thiamine, riboflavin
and N!-methylnicotinamide were expressed
in terms of amounts per gram of creatinine
it was recognized that the creatinine factor
might be influenced by body size, diurnal
variation in creatinine excretion, and the
dietary intake of creatinine.

SUMMARY AND CONCLUSIONS

The nutritional status of U. S. military
personnel in all age groups was evaluated
both anthropometrically and biochemically.
Anthropometric measurements were collected
on 4,174 enlisted men and included age,
heights, body weights, blood pressures and
skinfold thicknesses. Biochemical analyses
were carried out on approximately 800 blood
and urine samples.

The following conclusions were noted in
the data: (1) There was a decrease in height
with age (175.7 to 172.0 cm.), the tallest men
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being in the youngest age group. (2) The
body weights increased with age up to age forty-
five years (69.9 to 77.3 kg.). (3) There was an
increase in three of the four skinfold thickness
measurements with an increase in age (chest,
abdomen and subscapular). (4) Of all the
blood and urine data only total cholesterol,
total lipids and phospholipids showed an
increase with age. (3) 11.3 per cent of the
thiamine excretions per gram of creatinine
were in the deficient ICNND range and 16.0
per cent of the plasma protein values were in
the deficient ICNND range of below 6.0 gm.

REFERENCES

1. PoLLack, H. Special edition. Symposium on
nutrition. Studies on nutrition in the Far East.
Metabolism, 5: 203, 1956.

BERRY, F. B. and SCHAEFER, A. E. Nutrition sur-
veys in the Near and Far East. Report of the
Interdepartmental Committee on Nutrition for
National Defense. Am. J. Clin. Nutrition, 6:
342, 1958.

3. Association of Life Insurance Medical Directors
and Actuarial Society of America Medico-
Actuarial Mortality Investigation, vol. 1, p. 38.
New York, 1912. Association of Life Insurance
Medical Directors and Actuarial Society of
America.

4. Kareinos, B. D. Height and weight of selective
service registrants processed for military service
during World War 1.  Human Biol., 30:292,
1958.

5. PascaLg, L. R., GRossMAN, M. 1., SLoaNg, H. S.
and FrankeL, T. Correlations betweea thick-
ness of skinfolds and body density in 88 soldiers.
Human Biol., 28: 165, 1956.

6. BEst, W. R. An Improved Caliper for Measure-
ment of Skinfold Thickness. USAMRNL Re-
port No. 113. Denver, Col., 1953.

7. Coxsorazio, C. F. and JounsoN, R. E. Bio-
chemical and Dietary Procedures. USAMRNL
Report No. 242. Denver, Col., 1960.

8. AR40-503, Medical Services. Standards of Medi-
cal Fitness for Appointment, Enlisted and Induc-
tion. \Washington, D. C., 1956. Department of
the Army.

9. PetT, L. B. and OcILviE, G. F. The Canadian
weight-height survey. Human Biol., 28:177,
1956.

o

10.

11.

12.

13.

17.

18.

20).

22.

DarBy, W. J. et al. A study of the dietary back-
ground and nutriture of the Navajo Indian.
Nutrition, 60 (suppl. 2): 1, 1956.

Build and Blood Pressure Study, vol. 1 and 2.
Chicago, 1959. Society of Actuaries.

LAsseR, R. P. and MASTER, A. M. Observation of
frequency distribution curves of blood pressure
in persons aged 20 to 106 years. Geriatrics, 14:
345, 1959.

INnpIk, B. P., BrorHY, E. M. and LeEvy, L. M.
The Relation Between the Ad Libitum Food
Intake, Body Composition, Physical Perform-
ance and Biochemical Changes in 100 Scldiers in
a Training Company at Fort Carson, Colorado,
1955. USAMRNL Report No. 214. Denver,
Col., 1957.

. NEwMmaN, R. W. Skinfold measurements in young

American males. Human Biol., 28: 154, 1956.

. WinTROBE, M. M, Clinical Hematology. Phila-

delphia, 1942. Lea & Febiger.

. RvYER, R. R,, 11, GrRossmaN, M. 1., FRIEDEMANN,

T. E., Best, W. R,, ConsorLazio, C. F., Kunt,
W. J., InsuLL, W., Jr. and HaTtcH, F. T. The
effects of vitamin supplementation on soldiers
residing in a cold environment. J. Clin. Nutri-
tion, 2: 97, 1954.

Laboratory Manual of Field Methods for Bio-
chemical Assessment of Metabolic and Nutri-
tional Conditions. Boston, 1945. Harvard
Fatigue Laboratory.

BEessey, O. A. Methods for evaluation of nutri-
tional adequacy and status. 111. Evaluation of
vitamin adequacy. In: Blood Levels, p. 59.
Committe on Foods, Department of Army,
Office of Quartermaster General. Chicago, 1954.

. FisHER, K. H. and Dobps, M. L. Variability in

the measure of total ascorbic acid utilization by
the human. J. Nutrition, 54: 389, 1954.

LEITNER, E. Z. A, MOORE, T. and SHARMAN, . M.
Vitamin A and vitamin E in human blood.
Brit. J. Nutrition, 14: 157, 1960.

. Kevs, A.,, MIicHELSEN, O., MiLLErR, E. \'. O,

Haves, E. R. and Topop, R. L. The concentra-
tion of cholesterol in the blood serum of normal
man and its relation to age. J. Clin. Invest., 29:
1347, 1950.

Lawry, E. Y., ManN, G. V., PETERSON, A,
Wysock1, A. P, O'CoNNELL, R. and STARE,
F. J. Cholesterol and beta lipoproteins in the
serums of Americans. Am. J. Med., 22:605,
1957.

TTOZ ‘9 aunr uo 1sanb Aq 610 usle'mmm woly papeojumoq


http://www.ajcn.org/



