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1. INTRODUCTION

All families participating in the Ten-State
N}ltrition Survey were invited to attend special
clinics where detailed examinations were con-
ducted. Approximately half of the persons in the
Survey population actually visited the clinics. The
cha.racteristics of this clinic population were de-
8cribed in detail in Chapter II.

: During the clinic visit, subjects had blood and
uru}e 8pecimens taken for one or more of the fol-
lowing determinations: hemoglobin, hematocrit,
ser.um albumin, protein, vitamin A, vitamin C,
fohc; acid, red blood cell folate, and urinary ribo-
flavin, thiamine, and iodine. Determinations of
Sérum iron and transferrin saturation were made
for all subjects with hemoglobin values classified
a8 “low.” The biochemical data which resulted
from these analyses are presented in this chapter.
Other nutritionally relevant biochemical param-
eters do exist, but they were considered to be
Methodologically unsuitable for a large-scale epi-
demiologic survey.

The concentration of certain nutrients in the
b.lood reflects dietary intake. For example, con-
tinued high intake of vitamins A and C is usually
reflected by high levels of these vitamins in the
blood. Conversely, continued low intake of these
Vitamins generally results in lower blood levels.
Low hemoglobin concentrations often reflect in-
adequate intakes of iron.

.. But the blood concentration of certain con-
Stituents may also be affected by factors other
than dietary intake. For example, infections may
;‘educe blood concentrations of vitamin C, blood
038 may reduce hemoglobin concentrations, and
Dreg-n;?ncy usually decreases albumin levels.

. Likewise, while urinary concentration of cer-

ln.nutrients or their metabolites is often a re-
aeCtIOI.l of dietary intake, analysis of urine, like

Nalysis of blood, must be interpreted with the

Tecognition that non-dietary factors may also be
Involved.

STANDARDS FOR EVALUATION

uentConcentra.tior.ls of . blood and urine constit-
fed S can vary widely in a normal, healthy, well-
valupopulatlon. A.lthough there are few absolute
X es belpw whlcb concentrations can be con-

el:ed with certainty as representing nutrient
c::-rfrilclenf:ies, it is. important to have standards for
ok Parison of biochemical data in order to deter-

Me whether significant public health problems

are present. The Interdepartmental Committee on
Nutrition for National Defense (ICNND) estab-
lished guidelines! for the interpretation of bio-
chemical data collected during nutrition surveys
conducted in many parts of the world. These
guidelines formed the basis for the standards used
in the Ten-State Nutrition Survey. However, for
use in the Ten-State Nutrition Survey it was nec-
essary to expand these guidelines to include both
sexes and all age groups. These standards are pre-
sented in Appendix 4 to Chapter I and in the tables
and graphs accompanying this chapter.

For each biochemical parameter, values be-
tween certain selected concentrations were classi-
fied as “low.” All values below the lower limit of
the low range were classified as ‘“deficient.” The
limitations of such classifications should be clearly
understood. In some cases, available data did not
permit the identification of distinet, clear-cut
values or ranges of values which might be con-
sidered by every investigator as low or below nor-
mal. The reader is therefore cautioned against con-
cluding that all persons classified as deficient in a
specific blood or urine constituent would exhibit
clinical signs of nutrient deficiencies (see Chapter
III, Clinical Examinations). On the other hand,
it can be assumed that persons with “deficient”
and “low” values were more likely to be at risk
of developing physiological or metabolic disturb-
ances related to nutrient deficiencies, particularly
if subjected to stress conditions such as illness,
pregnancy, or additional dietary restrictions.

PRESENTATION OF DATA

In this chapter the results of the analyses for
each specific blood and urine constituent are sum-
marized. Data obtained in the “low-income-ratio”
states are presented separately from those for the
“high-income-ratio” states. Within each group of
states the data have been broken down in terms of
ethnic groups, age groups, sex, and Poverty-
Income-Ratio classifications.

The tabular material shows the percentages
of the persons classified as having “deficient”
values and “low” values. Other tables include mean
values for various subgroups of the population.
The data presented make it possible to evaluate
the biochemical findings by comparisons between

! Interdepartmental Committee on Nutrition for National Defense, Man-
ual for Nutrition Surveys, second edition, 1963. U. S. Government
Printing Office, Washington, D. C.
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various subgroups. In the tables showing the
means for nutrient intake by blood or urinary
nutrient level, the data for infants and young chil-
dren less than 36 months of age are presented to-
gether. Grouping together infants and children
over a three-year age span maximizes the number
of study subjects, but it also combines data from
infants with that from older children whose di-
etary patterns are predictably different. The data
in this age group should be interpreted with this
limitation in mind.

In the Appendix, tables and figures present
cumulative percentage distributions of the bio-
chemical data, in most cases separated by age, sex,
and ethnic groups. Such presentations of the data
make it possible to divide the survey population
into groups with biochemical values above and be-
low any selected concentration. Thus, the data
may be interpreted with the Ten-State Nutrition
Survey Guidelines, or with other guidelines pre-
ferred by the reader.

The biochemical data presented in this chap-
ter contribute to the survey’s objective: the identi-
fication of the extent and nature of malnutrition
among low-income populations surveyed in the ten
states. In addition, it is hoped that these data, rep-
resenting over 30,000 persons of all ages, may be
useful in better defining relationships between
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dietary intakes and biochemical parameters and
in developing more meaningful standards and
guidelines for future use in the evaluation of nu-
tritional status.

VALIDITY OF DATA

Most of the analyses of blood and urine sam-
ples were conducted by laboratories in each of the
ten states and New York City. With a few excep-
tions, the methods were the same in all laborato-
ries. Certain analyses were performed in the
United States Army Medical Research and Nu-
trition Laboratory (USAMRNL) in Denver.

In order to provide for uniformity in meth-
odology and in the performance of the biochemi-
cal analyses, the Nutrition Program monitored
the participating laboratories. Each laboratory
used controls (samples of known composition)
provided by the Nutrition Program to monitor
inter-laboratory variations. These were analyzed
at the same time as the survey samples and the
results were reported to the Nutrition Program.

In general, the correlation among laboratories
was high enough so that the data could be pooled
for evaluation. Occasional exceptions to this gen-
eralization will be considered in the following dis-
cussion of individual biochemical parameters.



2, HEMOGLOBIN, HEMATOCRIT, AND RELATED MEASUREMENTS

Abstract: The data presented in this section revealed a high
prevalence of “deficient” and “low” hemoglobin values in all
population subgroups and particularly in the black popula-
tions in both the low-income-ratio and high-income-ratio states.
There was a general trend towards higher dietary iron intakes
among groups of persons with higher hemoglobin levels and a
low but positive coefficient of correlation between hemoglobin
and iron intake of individuals. Together with the findings of
lower-than-recommended mean iron intakes for selected sub-
groups of the population, these data suggest that the high prev-
alence of “deficient” and “low” hemoglobin levels was probably
related to inadequate dietary iron intake. It appears from these
data that nutritional iron deficiency, producing lowered hemo-
globin levels, is a public health problem in the populations
studied. Because of the questions that have been raised in re-
gard to the standards of comparison used in the evaluation of
this data, the precise magnitude of the problem demands fur-
ther investigation. This continued investigation will depend in
great part on the development of more sophisticated tools to
assess iron nutriture. In addition, the initiation of studies to
assess the effect of hemoglobin, iron, and folic acid status on
morbidity and health is recognized as a high priority need.

. There is substantial evidence that the prin-
Cipal cause of nutritional anemia in the United

tates is inadequate iron intake. Anemia may also
rGSl_llt from certain pathological conditions or from
8D inadequate intake of nutrients other than iron.

€moglobin determinations are used in the assess-
ment of anemia.

. Anemia represents a last stage in the progres-
S1on of iron depletion. If there is a sufficient
amount of stored iron, hemoglobin concentration
YVIH b_e Mmaintained at a normal level even though
Iron intake is low. When storage iron becomes
®xhausted, and if the iron consumed and absorbed
boes not compensate for the iron lost from the

ody, the hemoglobin concentration will begin to
secreas.e. In time, anemia results. However, per-

Ons with partially depleted iron stores may not
C:uaigemic" although such persons are at risk. They
ions easﬂy_become anemic under stress condi-

requiring increased amounts of iron for
afrgoghbin synthesis, e.g., during pregnancy or
mes of excessive blood loss.

During the Ten-State Nutrition Survey, more
y:;:i33,000 blood samples were collected and ana-
prOCEdfOr hemoglobin and hematocrit. The latter
o ure involves the measurement of the volume

ed blood cells expressed as a percent of whole

blood. In iron deficiency anemia, there are fewer
red cells and the cells are smaller than normal, so
that they make up a smaller fraction of the blood.
In this survey, hematocrit data correlated well
with the hemoglobin data (correlation -coeffi-
cient = 0.85), and, in general, supported the hemo-
globin findings. Therefore the hematocrit data
are not discussed in detail in this section but are
included in full in the Appendix.

Measurements of serum iron and transferrin
saturation were made in order to assess the in-
fluence of iron status on hemoglobin and hema-
tocrit levels. These parameters give some indica-
tion of the amount of storage iron present. The
survey protocol called for the determination of
serum iron and transferrin saturation on blood
samples found to have low hemoglobin concentra-
tions. In addition, a number of samples with nor-
mal hemoglobin concentrations were included.

Folic acid, a vitamin of the B complex group,
is essential for the normal synthesis of red blood
cells. Folic acid deficiency is another potential
cause of anemia. Folic acid determinations were
made as another means of assessing the etiology
of low hemoglobin levels. Folic acid status was
evaluated by measurement of serum folate and red-
blood-cell folate.
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Most of the blood samples selected were sent
to a central laboratory! for analysis of serum
iron, transferrin saturation, and both serum and
red-blood-cell folate. Hemoglobin determinations
were standardized among participating laborato-
ries and within each laboratory. Thus the hemo-
globin data can be evaluated with confidence.

Hemoglobin concentrations vary with age and
sex. Boys and girls from infancy up to about 13
years of age show little difference in hemoglobin
level, but there is a gradual increase in hemoglobin
concentration. For males more than 13 years old,
hemoglobin concentrations normally continue to
increase until they reach a maximum level at about
age 20. For females, maximum hemoglobin levels
are reached in early adolescence and generally re-
main constant through adulthood. Because of these
normal variations, hemoglobin data have been
evaluated with appropriate consideration for the
age and sex of the subjects.

MEAN HEMOGLOBIN VALUES

Age and Sex Differences

The mean hemoglobin concentrations for se-
lected age groups, separated by sex, are shown in
Figure 1. Hemoglobin data for all ten states and
New York City are included. For males, mean
hemoglobin values gradually increased with age,
reaching a maximum in the 17-44 year age group.
There was a slight decrease in the mean values
among males 45 years of age and older. The ob-
served increase with age was consistent with other
published data for males.

Up to 12 years of age, mean hemoglobin con-
centrations were the same for males and females.
For older age groups, sex differences in hemoglo-
bin became marked. Women of childbearing age
had lower hemoglobin levels than men. Values in
older women increased but still remained below
the mean for men.

Mean hemoglobin values were higher for
white persons than for either blacks or Spanish
Americans.2 Mean values for blacks were consist-
ently the lowest of the three ethnic groups.

Pregnant or Lactating Females

Hemoglobin data were available for 437 of
the 615 pregnant or lactating females included in
the survey population. Hemoglobin concentrations
normally decrease during pregnancy. Figure 2

* The United States Army Medical Research and Nutrition Laboratory,
Denver, Colorado.
2 See Appendix Table 16.
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compares the mean hemoglobin values for preg-
nant or lactating females with those for non-preg-
nant and non-lactating women of similar age (13-
44 years). Hemoglobin concentrations show a
difference of about 0.5 gm/100 ml. between the two
groups. Because this difference is small, and be-
cause pregnant and lactating women represented
only six percent of all females in the 13-44 age
group, the data for all females in this age group
were not distorted by the inclusion of data for
pregnant or lactating females.

DEFICIENT AND LOW HEMOGLOBIN VALUES

Presentation of mean values does not demon-
strate the wide range of hemoglobin values found
in the total population and selected subgroups of
the population. The complete summary of hemo-
globin and hematocrit data, using cumulative per-
centage distributions, is included in the Appendix.
This material, in tabular and graphic form, shows
by sex, age, and ethnic group the range of values
encountered in the various subgroups.

The hemoglobin data were further evaluated
by presenting the percent of individuals with
values below the level usually considered to be nor-
mal. The norms employed for this purpose varied
with sex and age. Below-normal values were fur-
ther classified as “deficient” or “low” values. The
terms ‘“‘deficient” or “low” may be somewhat mis-
leading. There is not complete agreement among
authorities concerning the levels of hemoglobin at
which a diagnosis of anemia should be made. More-
over, individuals may have hemoglobin values that
are “normal” and healthy for them but are below
the usual normal values. Because of these limita-
tions, the standards cannot define “normal” for all
individuals within any age or sex group. But they
do allow general evaluation and comparison of
different populations.

Low-Income-Ratio States

Ethnic Differences. In the low-income-ratio
states, white persons had 1.8 percent “deficient”
and 18.8 percent “low” hemoglobin values (Table
1A). The corresponding percentages were 7.6 and
29.8 percent for the black population and 8.8 and
12.8 percent for the Spanish-American population.
Blacks and Spanish-Americans clearly had 2
greater proportion of “deficient” values than did
whites. The percentage of black persons with
“low”” values was more than twice that of either
white or Spanish-American persons. Thesge differ-
ences between ethnic groups generally held for



all age groups and both sex groups. There was no
2bv10us change in the prevalence of “deficient” or
low” values with increasing age.

Sex Differences. Comparison of hemoglobin re-
sults for males and females showed that in all
ethnic groups there was generally a higher per-
centage of males with “deficient” and “low” hemo-
E!Obin values. This was a surprising finding, since
girls and women generally have been reported to
have lower dietary iron intakes than boys and
men, and women lose iron because of periodic men-
strual blood losses. General clinical experience has
been that, with respect to iron nutriture, males
f!.re generally less at risk than women of childbear-
Ing age,

It is possible that the finding of an increased
Prevalence of “deficient” and “low” hemoglobin
values for males may be an artifact caused by the
standards used. The Ten-State Nutrition Survey
standards are slightly higher than those recom-
n_lended by the World Health Organization Scien-
tific Group on Nutritional Anemias. Applying
V_VHO Standards to the Ten-State Survey popula-
:ﬂ‘lon would reduce the prevalence of “deficient” and
) low” hemoglobin values in males by one-half. It
18 possible that males, particularly adolescent
Mmales who have a higher requirement for iron
stemming from rapid growth, may have a higher
Prevalence of sub-optimal hemoglobin levels re-
lated to iron deficiency than has been previously
recognized. The relationship of below-standard

€moglobin values to impaired health status in
Males has not been adequately determined.

Effect of Income Level. Hemoglobin data for
Persons in the low-income-ratio states with respect
FO Poverty-Income-Ratio (PIR) level is presented
In Tables 1B, 1C and 1D. Among Spanish-Ameri-
cans the percentages of “deficient” and “low”
Zalues were much the same for persons above and
be}OW the poverty level. White and black persons
ce OW the poverty level had a slightly higher per-

entage of “low” values than did those living
above the poverty level.
o The relationship between hemoglobin values
th lncome.was examined further by separating
Va;a Population into five different groups by PIR
ﬁci::e. "’I'he percentage of white persons with “de-
; nt” values was considerably lower than that of
ack or Spanish-American individuals for all PIR
f}ll':rps below 3.0 (Figure 3a). It should be noted
- “the d-ata shown graphically in Figure 3a are
. deficient” values only and that the percent-
ges of such values for all ages and for both sexes

have been combined. For both the white and black
populations, the percentage of persons with de-
ficient hemoglobin values decreased with an in-
crease in PIR value. This relationship did not hold
for the Spanish-American population. However,
the number of Spanish-American persons in the
PIR groups 2.00 to 2.99 and 3.00 and above was
52 and 36 respectively, numbers too small to as-
sure meaningful comparisons.

High-Income-Ratio States

Ethnic Differences. The prevalence of “de-
ficient” and “low” hemoglobin values was gener-
ally lower in the high-income-ratio states than in
the low-income-ratio states (compare Table 2A
with Table 1A). This was true for all age groups
in the white and the black populations. Compara-
tive findings among Spanish-Americans were less
consistent.

The black population had a prevalence of “de-
ficient” and “low” values more than triple that of
the white population. The percentage of “deficient”
and “low” values for the Spanish-American pop-
ulation was higher than that of white persons, but
lower than that of black individuals.

Sex Differences. As in the low-income-ratio
states, males generally had higher percentages of
“deficient” and “low” values than did females.
Again, this finding may reflect the standards ap-
plied rather than a true sex difference in hemo-
globin status.

Effect of Income Level. In the high-income-
ratio states among all ethnic groups, there was no
consistent pattern in the prevalence of “deficient”
and “low” values in persons with a PIR of less
than one as compared to persons with a PIR of
greater than one (Tables 2B-D).

Within all PIR groups, the white population
consistently had the lowest percentage of ‘“de-
ficient” hemoglobin values (Figure 3b). Black per-
sons had a higher prevalence of “deficient” values,
and there was an inverse relationship between PIR
level and the percentage of ‘“deficient” values.
Among whites there appeared to be no relation-
ship to PIR. Comparison of -Figures 3a and 3b
shows that for all PIR groups and all ethnic groups
the percentage of ‘“deficient” values was lower in
the high-income-ratio states, with the exception of
the two highest PIR groups. In these groups, how-
ever, the relatively small number of persons, par-
ticularly of black and Spanish-American individ-
uals, made meaningful comparisons difficult.

IV-6



For the black population in both groups of
states and for the white population in the low-in-
come-ratio states, hemoglobin values appeared to
be income dependent. Hemoglobin status also dem-
onstrated regional differences independent of in-
come level for all ethnic groups. At any given
PIR value less than 2.0 there was a higher per-
centage of “deficient” values in the low-income-
ratio states than in the high-income-ratio states.

HEMOGLOBIN VALUES AND YEARS OF
SCHOOL COMPLETED

Education is considered to be a useful tool
for improving nutritional status. The effect of
education was assessed by comparing hemoglobin
levels in children based on the number of years of
school completed by the wife of the head of family
or the female head of family, and in adults based
on the number of school years completed by the
individual.

In both the low- and high-income-ratio states,
mean hemoglobin levels increased and the percent-
age of “deficient” values decreased as higher edu-
cational levels were attained. This finding held
both for children (Tables 3A and 3B) and for
adults (Table 4A and 4B). This relationship was
most apparent for post-high-school groups.

HEMATOCRIT VALUES

Hematocrit data correlated well with the he-
moglobin data. Figures 4a and 4b show the mean
hematocrit values for males and females over 20
years of age in both the low- and high-income-
ratio states. Also shown are the mean hematocrit
values obtained during the 1960-1962 National
Health Survey.! The National Health Survey in-
cluded a broader cross-section of the population
of the United States than did the Ten-State Nu-
trition Survey. In particular, the former included
persons with a wide range of annual family in-
comes. This was in contrast to the predominantly
low-income population selected for participation
in the Ten-State Nutrition Survey.

Mean hematocrit values from the National
Health Survey were higher than values found in
the low- or the high-income-ratio states. Within
the Ten-State Nutrition Survey, mean hematocrit
values for adults were consistently lower in the
low-income-ratio states. This finding corresponds
well with the hemoglobin data. At all ages, mean
hematocrit values for females were lower than

those for males, a finding also consistent with the
hemoglobin data.

1 Vital Health Statistics, Series 1I, Number 24.
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HEMOGLOBIN VALUES AND DIETARY IRON INTAKE

Iron deficiency, a prinicipal cause of anemia,
can result from inadequate iron intakes, poor ab-
sorption of dietary iron, or from unusually high
body iron losses. During the Ten-State Nutrition
Survey, food consumption data were obtained and
iron intakes were calculated. Dietary information,
using the 24-hour recall method, was obtained for
selected population groups: infants from 0-36
months, adolescents from 10 to 16 years, persons
60 years of age and older, and pregnant or lactat-
ing females.! These groups are generally consid-
ered to be at risk from a nutritional point of view.

The hemoglobin values for each of the above
groups were separated by quartiles, i.e., the first
quartile included the lowest 25 percent of the
hemoglobin values; the second quartile, the next
higher 25 percent, ete. Mean iron intake for all
persons in each quartile was then calculated. It
was found that mean daily iron intakes increased
from the first through the third quartile for all
groups, with the exception of the youngest age
group (Table 5).2

Iron intake of persons in the fourth quartile
for some age groups was higher than the intake
of the third quartile, but this trend was not con-
sistent. Despite the general trend towards in-
creased iron intake in groups of persons with
higher hemoglobin levels, the coefficient of corre-
lation between individual hemoglobin values and
iron intakes within each subgroup was of a very
low order.

Mean iron intakes of the adolescents, except
those of males 10-11 years, were less than the
amount set in the standards for evaluating dietary
intake. This was also true for infants, for pregnant
or lactating females, and for the first two quartiles
of persons 60 years of age and older.

Mean iron intakes were in the order of 5.5 to
6.0 mgs/1000 calories for adolescents and for
pregnant and lactating females (Table 5). Values
for infants and for persons 60 years and older
ranged from 6.88 to 8.73 mgs/1000 calories. There
was no consistent relationship between the amount
of dietary iron per 1000 calories and the quartile
ranking of hemoglobin values.

The data on iron intake and hemoglobin quar-
tile show that the hemoglobin levels were related
to iron intake. Data expressing iron intake per
1000 calories in the diet help to further define

1 National Nutrition Survey Guidelines and Procedues, op cit.
2 See Appendix Table 10.



Fhe relationship between hemoglobin and dietary
Iron. Calories are used as a basis for expressing
Iron intake, since calories in a diet correspond to
the quantity of food eaten. Persons with high and
low hemoglobin levels consume about the same
amount of iron per 1000 calories. Although addi-
tl_onal calories would improve iron nutriture, in
View of the fact that most of the survey popula-
tion wag receiving adequate caloric intake, the
Mmore appropriate solution would be the selection
of foods with higher iron content.

HEMOGLOBIN VALUES RELATED TO IRON
AND FolLic ACID STATUS
The survey protocol called for samples with
low hemoglobin concentrations to be analyzed for
Sérum iron, transferrin saturation, serum folate,
and red-blood-cell folate (see Chapter I, Table 3).
In addition, the same analyses were done on a num-
€r of samples with normal hemoglobin values.
us, it was possible to evaluate relationships be-
tween hemoglobin values and these additional pa-
Tameters over a range of hemoglobin concentra-
tions, For this evaluation, the hemoglobin values
of all blood samples for which these additional
tests were made were divided into quartiles and
Mean values of each biochemical parameter were
Calculated for each quartile.

Serum Iron and Transferrin Saturation
The mean serum iron concentration in all
Quartiles for both sexes and for all age groups
;Vas 65 ug/100 ml. or higher (Tables 6A-K), a
evel considered to be acceptable. For many of the
:ZbgrouDs of the population, separated by age and
sei-{, the.re was a trend towards increasing mean
fouum iron }ralues from the first through the
o rth quartile. The coefficient of correlation be-
i een hemoglobin and serum iron values was posi-
ve but low (r — 0.17 , Table 7). It should be noted
daat Serum iron concentrations may fluctuate from
Ceri’tt'o day, and that they may be increased by re-
- iron 1ntak¢t=s: The blood samples were collected
uall Urvey participants visited the clinics, and us-
ally they were non-fasting samples.
alahs € coefficient o.f correlat.ion between hemo-
ow ;1 and transferrin saturation values was also
S5 rt‘: 0.20, Table 7). The_ mean transferrin
Derczatlon values for all quartlles were above 15
ﬁcien? X valug below Whlf:h tpere may be insuf-
¥ er.n available to maintain a normal rate of
. 08'11°b1n-synthesis (Tables 6A-K). However,
- e 9ulatlon of the percent saturation of trans-
Tin is dependent upon the measurement of se-

rum j . S
m iron. If serum iron values were unrealistically

high because of the non-fasting nature of the
blood samples, the values for transferrin satura-
tion in turn would be too high. The coefficient of
correlation between serum iron and transferrin
saturation values was high (r = 0.83, Table 7).

Figures 5 and 6 show a comparison, for the
low- and the high-income-ratio states, of the per-
cent of individuals with either deficient or accept-
able hemoglobin levels who have deficient serum
iron levels. In almost all age and sex subgroups,
there was a higher percentage of individuals with
deficient serum iron levels in the group with de-
ficient hemoglobin levels than in the group with
acceptable hemoglobin levels. In both groups of
states, between 10 and 20 percent of individuals
with acceptable hemoglobin levels had deficient
serum iron levels. These individuals could be con-
sidered at risk of developing lower hemoglobin
levels if placed in a stressful situation demanding
mobilization of iron from what appears to be
partially depleted body stores.

Serum Folate and Red Cell Folate

An inadequate intake of folic acid, a member
of the B-complex vitamin group, may result in
anemia. For this reason, folate measurements were
made and evaluated by comparison with hemo-
globin quartiles in the same manner as the serum
iron and transferrin saturation data.

The mean serum folate values were, with few
exceptions, above the acceptable level of 6.0
ngm/ml. (Tables 6A-K). Likewise the mean red
cell folate values were within the acceptable range
of 160-650 ngm/ml. The coefficients of correlation
between hemoglobin values and the folate values
were 0.07 and 0.02 for serum folate and red cell
folate, respectively (Table 7). The use of non-
fasting blood samples might have caused certain
of the serum folate values to be elevated. How-
ever, recognizing the limitation of interpreting
data based on mean values alone, folate intakes
appeared to be adequate in a large percentage of
the population.

SUMMARY

The black population in both categories of
states had the poorest hemoglobin status, as shown
by the higher prevalence of “deficient” and “low”
hemoglobin values for this ethnic group. The white
populations, with much lower percentages of such
values, had the best hemoglobin status. For all
ethnic groups, hemoglobin status was less satis-
factory in the low-income-ratio states than in the
high-income-ratio states.
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Within each category of states, hemoglobin
status tended to improve with an increase in in-
come level. However, persons in the low-income-
ratio states had higher percentages of “deficient”
and “low” hemoglobin values than did persons of
the same ethnic group and the same PIR value in
the high-income-ratio states. Hemoglobin status,
therefore, was not solely income dependent.

Hemoglobin status, based on the Ten-State
Nutrition Survey, was not age dependent. There
was no consistent trend in the prevalence of ‘“de-
ficient” and “low” values with increasing age.

In many instances males had a higher per-
centage of “deficient” and “low’” hemoglobin values
than did females of the same age and ethnic group.
This finding was not consistent with general clini-
cal experience indicating that women are more at
risk with regard to iron nutriture. The data sug-
gest that the higher prevalence of “deficient” and
“low” values seen in males may be related to the
difference in the standards utilized in the two
groups.

In both groups of states, the prevalence of
“deficient” and “low” hemoglobin values tended to
decrease in both children and adults as the number
of years of school completed by the wife or female
head of the family increased. The effect was gener-
ally not well defined until high-school and post-
high-school levels of education were completed.

The mean hemoglobin values of all age groups
were consistently lower than generally accepted
normal mean values. In addition, as judged by
hematocrit values, the population over 20 years of
age in the Ten-State Nutrition Survey had a less
satisfactory hemoglobin status than did the
broader cross-section of the United States popula-
tion included in the National Health Survey of
1960-1962.

There was a very low degree of positive cor-
relation between hemoglobin values and iron in-
takes. However, for many of the subgroups se-
lected for evaluation, there was an increase in

IV-8

mean iron intake from the first through the fourth
quartile for persons separated into these quartiles
on the basis of hemoglobin values. In general,
mean iron intakes of the various subgroups were
lower than the recommended standards.

The correlation between hemoglobin values
and both serum iron and transferrin saturation
values was low. There was, however, a high degree
of correlation between the last two parameters.
In general, mean values for both serum iron and
transferrin saturation for subgroups separated by
hemoglobin quartiles were higher than the levels
generally considered acceptable.

Mean serum folate and red cell folate values
for subgroups separated by hemoglobin quartiles
were generally at acceptable levels. Neither serum
folate nor red cell folate values correlated well
with hemoglobin values. The folate data suggested
that folic acid intakes were generally adequate.

The data presented reveal a high prevalence
of “deficient” and “low” hemoglobin values, par-
ticularly for the black populations in both groups
of states. The low but positive coefficients of cor-
relation between hemoglobin and iron intake
values, the finding of lower-than-recommended
mean iron intakes for selected subgroups of the
population, and the general trend toward higher
iron intakes among persons with higher hemo-
globin levels suggest that the unsatisfactory he-
moglobin status was related to inadequate dietary
iron.

It appears from these data that nutritional
iron deficiency producing lowered hemoglobin
levels is a public health problem in the population
studied. However, because of the questions raised
in regard to the standards used in the survey,
the precise magnitude of the problem needs fur-
ther investigation. This continued investigation
demands the development of more sophisticated
tools to assess iron nutriture, and the initiation
of studies to assess the relationship between dif-
ferent levels of hemoglobin, iron, and folic acid
status to morbidity and health.
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Figure 1—Mean Hemoglobin Values by Sex for Selected Age Groups for Low and High

Income Ratio States—Ten-State Nutrition Survey (1968-1970)
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Table Reference: 8 Appendix.
Figure 2—Mean Hemoglobin Valuea of Females Thirteen through Forty-four Years of Age
by Pregnancy Status and Ethnie Group for Low Income Ratio States and High
Income Ratio States—Ten-State Nutrition Survey (1968-1970)
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Table 1A. Percent of Persons Having Deficient or Low Hemoglobin Values by Age, Sex, and Ethnic Group for Low In-
come Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group
White Black Spanish American

Percent With Percent With Percent With

Age and Sex Total  Deficient Low Total  Deficlent Low Total  Deficient _Low

Number Values Values Number Values Values Number Values Values

TOTALY e 3822 1.8 13.8 8590 1.6 29.8 1896 8.3 123
o | ORI ———— 52 3.8 15.4 262 19.8 15.6 16 6.3 6.3
2-5 All. e e 313 3.2 9.9 1060 11.2 22.8 158 5.7 3.7
6-12 All 876 1.0 129 2435 3.9 3.3 572 2.6 12
13-16 Male............ S 197 5.1 16.8 543 19.0 30.6 126 11.1 14.3
13-16 Female .. ... ... 193 0.5 5.7 628 29 23.7 156 1.3 9.6
17-44 Male. . ... 320 2.5 18.1 504 6.7 36.9 137 8.0 18.3
1744 Female I — .. 67 13 14.7 1504 7.5 319 358 1.5 15.4
45-69 Male.... - 215 1.4 20.5 251 10.4 42.6 66 9.1 13.6
45-59 Female . . . 355 0.8 9.3 593 3.4 234 138 8.0 14.5
289 Mall o 281 39 22.8 308 14.9 50.3 82 8.5 36.6
>59 Female 347 0.9 9.5 502 4.8 26.7 87 1.1 14.9

Table 1B. Percent of Persons with a Poverty Income Ratio Less Than One Having Deficient or Low Hemoglobin Values
by Age, Sex, and Ethnic Group for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

White Black Spanish American F
Percent With Percent With Percent With
e and Sex Total  Deficient Low Total  Deficient Low Total  Deficient _Low

Number Values Values Number Values Values Number Values Values -
TOTALL. T iy 1325 23 14.6 5152 1% 29.5 1165 55 11.9
<2 Al 20 5.0 25.0 158 16.5 15.2 11 0.0 9.1
2-5 All.. SRS e 112 4.5 13.4 668 12.1 20.7 104 6.7 5.8
6-12 All . 293 1.0 14.0 1554 4.4 32.0 375 2.7 59
13-16 Male.. . 78 6.4 17.9 337 19.3 30.9 80 8.7 15.0
13-16 Female 67 0.0 6.0 381 2.1 22.6 105 1.9 10.5
17-44 Male . 58 5.2 12.1 254 4.7 36.6 81 4.9 21.0
17-44 Female 193 1.6 11.9 872 1.6 31.8 204 7.8 15.2
45-59 Male.. . S— 57 0.0 21.1 111 14.4 36.9 33 9.1 12.1
45-59 Female 129 0.0 13.2 304 4.3 243 70 114 12.9
>59 Male.. S 146 5.5 26.7 190 14.2 51.1 48 12.5 37.6
>59 Female.. . 172 1.2 9.9 333 5.1 27.3 54 1.9 14.8

! Total excludes persons with unknown age and unknown sex.

Hemoglobin Deficient and Low Value Classifications (gm/100ml)

Deficient Low
2 All_ <9.0 9.0-9.9
2<-5 All <10.0 10.0-10.9
6-12 All._.. . <10.0 10.0-11.4
13-16 Male ... . . .. <12.0 12.0-12.9
13-16 Female . .. ... ...... <10.0 10.0-11.4
>16 Male <12.0 12.0-13.9
>16 Female 2 <10.0 10.0-11.9
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Table 1C. Percent of Persons with a Poverty Income Ratio Greater Than One Having Deficient or Low Hemoglobin
Values by Age, Sex, and Ethnic Group for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

‘White Black Spanish American
Percent With Percent With Percent With
Age and Sex Total Deficient Low Total Deficient Low Total Deficient Low
Number Values Values Number Values Values Number Values Values
ToTAL: 1725 1.3 11.4 1497 5.3 26.7 422 5.5 111
<aAw........... 21 4.8 9.5 34 17.6 17.6 4 25.0 0.0
PSAN. . 13 0.8 2.5 141 6.4 19.9 30 0.0 0.0
oI Bl a7 0.8 9.2 366 19 235 97 3.1 2.1
Bi6Mae. . ... 83 36 10.8 84 179 23.8 21 9.5 14.3
1316 Femate . 80 13 3.8 99 4.0 16.2 21 0.0 43
D4aMate... .. 192 2.6 172 132 4.5 TR 45 133 11.1
1744 Femate. a9 09 14.3 280 5.4 25.0 85 7.1 17.6
SO Mae... .. 121 0.8 19.0 81 7.4 444 25 8.0 12.0
45-59 Female. . . 158 0.6 5.8 146 2.1 24.0 a6 43 15.2
> Male . .. . 3.4 12.4 66 9.1 48.5 25 40 28.0
>59 Female . 123 0.8 8.9 68 4.4 22.1 21 0.0 19.0

Table 1D. Percent of Persoms with Poverty Income Ratio Unknown Having Deficient or Low Hemoglobin Values
by Age, Sex, and Ethnic Group for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

—

Ethnic Group

White Black Spanish American
Percent With Percent With Percent With
Ae and Sex Total Deficient Low Total Deficient Low Total Deficient Low
Number Values Values Number Values Values Number Values Values
2.1 17 1941 8.9 33.8 309 55 15.2
0.0 9.1 70 28.6 15.7 1 0.0 0.0
59 8.8 251 11.6 30.3 24 8.3 0.0
1.5 18.1 525 4.0 347 100 2.0 17.0
5.6 27.8 122 18.9 34.4 25 20.0 12.0
0.0 8.7 148 4.1 31.8 28 0.0 10.7
0.0 25.7 118 13.6 44.1 11 9.1 273
2:3 19.8 352 9.1 37.8 69 13.0 7.2
5.4 243 59 6.8 50.8 8 12.5 25.0
2.8 9.9 143 2.8 21.0 22 4.5 18.2
0.0 30.4 52 25.0 50.0 9 0.0 55.6
0.0 9.6 101 4.0 217 12 0.0 8.3

1 Totq)

e
*cludes persons with unknown age and unknown sex.

Hemoglobin Deficient and Low Value Classifications (gm/100ml)

Deficient Low
<2 All <9.0 9.0-9.9
28 ANl s s <10.0 10.0-10.9
6-12 All <10.0 10.0-11.4
138-16 Male <12.0 12.0-12.9
13-16 Female <10.0 10.0-11.4
>16 Male ... s <12.0 12.0-13.9
>16 Female.... ... <10.0 10.0-11.9

Iv-11



Figure 3a—Percent of Persons Having Deficient Hemoglobin Values by Ethnic Group and
Selected Poverty Income Ratio Groups for Low Income Ratio States—Ten-State Nutrition
Survey (1968-1970)

10-

.-
9- H]]]H Black
Sp. Am.

PERCENT

<0.50 0.50-0.99 1.00-1.99 2.00-2.99 >299

POVERTY INCOME RATIO

Deficient Value Classificati — Table R: 5A Appendix.

Figure 3b—Percent of Persons Having Deficient Hemoglohin Values by Ethnic Group and
Selected Poverty Income Ratio Groups for High Income Ratio States—Ten-State Nutrition
Survey (1968-1970)
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Table 2A. Percent of Persons Having Deficient or Low Hemoglobin Values by Age, Sex, and Ethnic Group for High
Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

White Black Spanish American

Percent With Percent With Percent With

Age and Sex Total Deficient Low Total Deficient Low Total Deficient Low

Number Values Values Number Values Values Number Values Values

POt 12127 1.0 8.3 3446 3.5 23.4 2910 2.3 16.4
<zAn__._. 181 3.9 10.5 81 10.3 14.9 103 48 8.7
BEAN....... 845 15 6.4 305 3.3 16.7 330 4.2 118
et | 2650 0.1 4.3 996 1.3 20.3 832 1.0 12.0
18-16Mate____ 539 28 9.6 206 16.0 26.2 161 6.6 21.9
18-16Femate.. . sm 0.0 2.6 221 5.0 16.7 167 1.2 14.4
VddMate . 1653 0.6 9.4 266 1.5 26.3 207 2.4 18.2
1744 Female 2475 0.9 9.8 726 1.9 28.1 644 2.0 18.9
7 14 13.6 128 7.8 35.2 96 1.0 23.2

918 0.8 6.0 254 2.3 22.4 177 1.1 12.4

724 3.7 20.9 101 6.9 43.6 45 2.2 33.3

1024 0.7 6.2 166 2.6 21.8 69 4.3 10.1

Table 2B. Percent of Persons with a Poverty Income Ratio Less Than One Having Deficient or Low Hemoglobin

Values by Age, Sex, and Ethnic Group for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)
-\

—

Ethniec Group

\\
White Black Spanish American

Percent With Percent With Percent With

Age And Sex Total Deficient Low Total Deficient Low Total Deficient Low
Number Values Values Number Values Values Number Values Values

1842 1.6 2.3 1012 4.4 25.7 856 2.0 14.6

39 5.1 23.1 36 17.1 20.0 26 0.0 16.0

163 1.8 8.0 103 8.9 16.56 113 44 8.8

442 0.0 6.6 333 2.4 21.6 284 1.4 12.3

67 3.5 14.0 61 24.6 24.6 49 6.1 20.4

63 0.0 1.6 64 6.2 12.6 60 1.7 20.0

164 2.4 8.5 49 0.0 32.6 48 2.1 14.6

344 0.9 8.4 212 1.4 81.7 176 11 18.8

76 1.3 25.0 29 6.9 24.1 24 0.0 16.7

80 0.0 2.6 51 3.9 31.4 47 2.1 12.8

141 6.7 22.0 26 3.8 46.2 12 0.0 16.7

273 1.6 7.3 49 0.0 20.4 18 0.0 11.1

! Tota]
excludes bersons with unknown age and unknown sex.

Hemoglobin Deficient and Low Value Classifications (gm/100ml)

Deficient Low
<2 All <9.0 9.0-9.9
2-6 All <10.0 10.0-10.9
6-12 All <10.0 10.0-11.4
13-16 Male <12.0 12.0-12.9
13-16 Female . <10.0 10.0-11.4
>16 Male..._. . <12.0 12.0-13.9
>16 Female <10.0 10.0-11.9
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Table 2C. Percent of Persons with a Poverty Income Ratio Greater Than One Having Deficient or Low Hemoglobin
Values by Age, Sex, and Ethnic Group for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

White Black Spanish American

Percent With Percent With Percent With

Age and Sex Total Deficient Low Total Deficient Low Total Deficient Low

Number Values Values Number Values Values Number Values Values

TOTAL?. 9106 0.9 1.9 1942 2.8 21.9 1568 2.0 16.6
<2 Al 124 4.0 7.2 42 4.8 11.9 67 3.6 3..5
2-5 Al 607 1.5 6.1 168 8.0 18.1 162 1.8 18.6
6-12 All 1950 0.1 3.9 526 1.0 18.6 420 0.7 12.1
138-16 Male 405 8.2 1.9 109 11.9 26.6 76 6.6 26.8
13-16 Female 388 0.0 2.8 126 2.4 19.0 76 0.0 10.5
17-44 Male 1288 0.3 9.3 160 2.6 26.2 197 2.6 18.8
17-44 Female 1860 1.0 9.9 416 1.7 22.9 850 2.6 18.0
45-59 Male 580 1.0 114 87 6.9 35.6 56 1.8 25.0
45-59 Female 170 0.8 6.4 1567 1.8 18.7 95 1.1 10.5
>59 Male 519 8.1 204 65 6.2 44.6 27 0.0 37.0
>b69 Female. 650 0.8 5.7 87 3.4 21.8 42 4.8 9.6

Table 2D. Percent of Persons with Poverty Income Ratio Unknown Having Deficient or Low Hemoglobin Values by
Age, Sex, and Ethnic Group for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

White Black Spanish American
Percent With Percent With Percent With
Age and Sex Total Deficient Low Total Deficient Low Total Deficient Low
Number Values Values Number Values Values Number Values Values
TOTAL? 1179 1.1 9.2 492 4.8 24.6 496 3.6 15.9
<2 All 18 0.0 5.6 10 10.0 10.0 21 14.3 14.3
2-b All 76 1.3 5.8 4 2.9 26.5 66 10.9 12.7
6-12 All 258 0.0 4.3 187 0.0 23.4 128 0.8 10.8
13-1& Male. ki 3.8 14.3 36 18.9 22.2 26 .7 11.6
18-16 Female 56 0.0 1.8 81 12.9 16.1 31 3.2 12.9
17-44 Male 136 0.7 11.8 67 0.0 21.1 62 1.9 15.4
17-44 Femzle 271 0.7 10.7 99 4.0 29.8 118 1.7 22.0
45-68 Male 56 5.4 21.8 12 16.7 58.8 15 0.0 26.6
45-69 Female 68 0.0 5.9 46 2.2 21.7 35 0.0 17.1
>59 Male 64 4.7 21.9 10 20.0 30.0 6 16.7 650.0
SO Nemale . oo 101 0.0 5.9 20 5.0 25.0 9 11.1 11.1
e

! Total excludes persons with unknown age and unknown sex.

Hemoglobin Deficient and Low Value Classifications (gm/100ml)

Deficlent Low

<2 All <9.0 9.0-9.9

2-5 All <10.0 10.0-10.9
6-12 All <C10.0 10.0-11.4
18-16 Male. <<12.0 12.0-12.9
18-16 Female <10.0 10.0-11.4
S16 Male <12.0 12.0-13.9
>16 Female <<10.0 10.0-11.9
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Ta.ble 3A. Mean Hemoglobin Values and Percent of De-

ficient and Low Hemoglobin Values for Persons under

Seventeen Years of Age in Low Income Ratio States by

the Number of Years of School Completed by the Wife of

the Head of Family or Female Head of Family—Ten-State
Nutrition Survey (1968-1970)

Table 3B. Mean Hemoglobin Values and Percent of De-

ficient and Low Hemoglobin Values for Persons under

Seventeen Years of Age in High Income Ratio States by

the Number of Years of School Completed by the Wife of

the Head of Family or Female Head of Family—Ten-State
Nutrition Survey (1968-1970)

Percent with

Percent with

§°h01‘:lelg:n?pfleted N%’;‘;ﬁ;:‘ D‘elglclil:‘;t VI;?:;a Hel:zh:d:gsll;bin Schozle‘g:mo;leted N‘Il’!:rl:);sd D\?Eﬁi:‘sjt VI:IJ:es Hereld;:]';bin
TOTAL______ qa211 6.6 21.6 121 TOTAL________ 8180 2.2 10.4 12.7
Nome . . 289 6.9 21.1 12.3 Nome _______ 183 4.4 18.1 12.6
e r3 21.0 12.2 4 540 2.2 12.4 12.7
LS 2610 6.1 29.2 12.1 BB 1527 24 11.9 12,7
12 3068 6.7 21.6 12.1 9-12 . 4936 2.1 10.2 12.7
g:;go lleh Post High

e 161 5.0 27.8 12.1 School ... 281 0.7 6.0 12,9
College 112 0.9 8.0 18.0 College.........___ 705 1.6 7.5 13.0
Other. _ _ 7 0.0 14.3 12.6 Other... oo 8 12.8 0.0 12.2

Hemoglobin Deficient and Low Value Classifications (gm/100ml)

6-12 All____
18-16 Male...

Deficient Low
<9.0 9.0-9.9
<10.0 10.0-10.9
<10.0 10.0-11.4
<12.0 12.0-12.9
<10.0 10.0-11.4
<12.0 12.0-13.9
<10.0 10.0-11.9

ﬁT:i:rlft 4A. Mean Hemoglobin Values and Percent of De-

g i and Low Hemoglobin Values for Persons Twenty-

by 'h:a’N"'s of Age and Over in Low Income Ratio States

> umber of Years of School Completed—Ten-State
Nutrition Survey (1968-1970)

Table 4B. Mean Hemoglobin Values and Percent of De-

ficient and Low Hemoglobin Values for Persons Twenty-

one Years of Age and Over in High Income Ratio States

by the Number of Years of School Completed—Ten-State
Nutrition Survey (1968-1970)

Percent With

Years
Schoo] of Number of Deficient Low Mean
Completed * Persons Values Values Hemoglobin
5850 5.0 24.7 13.1
367 6.0 31.3 13.1
1012 6.9 27.6 13.1
2115 4.9 24.4 13.1
Post 1962 4.9 23.6 18.0
o8t Hji h
8choo] &
I 176 23 26.7 13.2
ege
S 224 1.3 13.8 13.8
Other_ .
. fbmiagies 5 0.0 0.0 14.6

Percent With

Years of Number of Low Deficient Mean
School Completed Persons Values Values Hemoglobin
TOTAL___ .. 9587 1.5 13.56 13.9
Dy [6) V- 224 2.2 16.6 13.9
b 678 2.2 17.6 13.7
[T I — 2094 2.3 156.7 13.9
92 oo 45656 1.4 13.1 13.8
Post High
School......ooccooo 366 0.5 9.8 14.0
College___..___.______ 1747 0.8 11.0 14.2
Other........oocooeeee. 13 0.0 15.4 14.4

Hemoglobin Deficient and Low Value Classifications (gm/100ml)

<2 All.__
2-6 All._
6-12 All.
13-16 Male..
13-16 Female. .
>16 Male.. ...
>16 Female.... .. ...

Deficient Low
<9.0 9.0-9.9
<10.0 10.0-10.9
<10.0 10.0-11.4
<12.0 12.0-12.9
<10.0 10.0-11.4
<12.0 12.0-13.9
<10.0 10.0-11.9
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Figure 4a—Mean Hematocrit Values in Low Income Ratio States and High Income Ratio
States Compared with the Mean Hematocrit Values from the National Health
Survey (1960-1962) by Age for Males over Twenty Years of Age—
Ten-State Nutrition Survey (1968-1970)
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Figure 4b-—Mean Hematoerit Values in Low Income Ratio States and High Income Ratio
States Compared with the Mean Hematocrit Values from the National Health
Survey (1960-1962) by Age for Females over Twenty Years of Age—
Ten-State Nutrition Survey (1968-1970)
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Table 5. Means of Iron Intake by Quartile of Hemoglobin Values for all Persons in Selected Age Groups for Low and

High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

—_—
Age Group 0
Pregnant or Al
0-36 Months 10-11 Years 12-14 Years 16-16 Years Lactating = °rsons 60
Years of Age
Hemoglobin Females
. All Male Female Male Female Male Female and Over
Quartile
mg/ mg/ mg/ mg/ mg/ mg/ mg/ mg/ mg/
mg 1000 mg 1000 mg 1000 mg 1000 mg 1000 mg 1000 mg 1000 mg 1000 mg 1000
Cal. Cal. Cal. Cal. Cal, Cal, Cal. Cal. Cal.
.
916 916 729 729 1104 1104 1472 1472 1620 1520 521 521 569 559 437 437 1924 1924
Fi .
irst Quartile .. 7.22 688 11.97 6.14 1086 5.97 12.63 65.73 10.71 6.61 1420 65.76 9.87 b5.66 11.71 6.11 9.50 6.91
S, <
€cond Quartile. .. .. 9.85 8.73 13.06 b5.97 11.09 6.66 14.32 5.77 11.81 b65.63 16.06 b5.58 11.16 5.45 11.65 6.04 9.96 6.95
Third Quartile_.________ 9.62 8.01 13.61 65.87 11.36 ©5.64 14.48 5.64 11.36 65.66 16.38 6.88 11.22 65.49 12.34 6.11 12.66 7.00
8.79 7.02 13.93 6.02 11.13 6.62 16.60 ©5.66 11.71 b5.561 16.24 5.27 12,12 6.63 11.40 b5.82 12.39 6.76
Correlation Coefficient_..._  0.07 0.06 0.02 0.13 0.06 0.10 0.10 0.02 0.10

—

NOTE: For Hemoglobin quartile values refer to Table 10 Appendix.

Table 64, Means of Selected Biochemicals by Quartile of

;Iemoglobin Values for All Persons Two through Five

€ars of Age for Low and High Income Ratio States—
Ten-State Nutrition Survey (1968-1970)

Table 6B. Means of Selected Biochemicals by Quartile of

Hemoglobin Values for All Persons Six through Nine

Years of Age for Low and High Income Ratio States—
Ten-State Nutrition Survey (1968-1970)

Hemoglobin
Quartile

First Quartile

Secong Quartile

Fourth Quartile

NOTE;
TE: For Hemoglobin quartile values refer to Table 9A Appendix.

T:ble 6C. Means of Selected Biochemicals by Quartile of

Moglobin Values for All Persons Ten through Twelve

€78 of Age for Low and High Income Ratio States—
Ten-State Nutrition Survey (1968-1970)

\

Hemoglobip
Quartile

NOTE: o o
t For Hemoglobin quartile values refer to Table 9C Appendix.

§ E
= g £ 9 2 g £ 8
5 2 ES e = 8 £ Ed = 5
8 = R E 5 E 8 2 g8 g 5 E
o 8~ o\ = ES [S3Y Hemoglobin o = 2 . 5 & O x
Ex g€ g5 gs 7 E Quartile §2 £E g3 £EE 28
e un g =< e & p =& n g S~ wg [ g
c & -8 o g x e s - [ -l s = c - -}
i > &2 a ] §9 §w § = g3 g5
23 §u Cl] @S 23 2 -4 ] S S
=2 ®n =a = = H-§= =S =g = = ==
2086 238 164 344 208 Number... 4543 690 492 1341 808
33 76 28.6 6.4 241 First Quartile .. 36 75 22.1 6.6 241
36 86 24.1 79 262 Second Quartile.. 37 84 23.6 8.0 250
36 91 23.7 8.6 262 Third Quartile..... 38 91 23.9 8.1 242
------ 38 98 26.6 8.8 2568 Fourth Quartile 39 93 26.4 8.4 236

NOTE: For Hemoglobin quartile values refer to Table 8B Appendix.

Table 6D. Means of Selected Biochemicals by Quartile of

Hemoglobin Values for Males Thirteen through Sizteen

Years of Age for Low and High Income Ratio States—
Ten-State Nutrition Survey (1968-1970)

F 2

= £ 8 = g £33
g 2 E 5 = = £ : Eg = -
8 = 3 A g S E 3 o &8 E RE
-l £~ o~ £ o Hemoglobin o Ez g Es Oy
Bl 5 E s g5 & il E ~ 2E £ £ g = T E
Y e 56 .8 o~ 'S" Quartile CE) Qo S xv =
=8 % g 3 %y & = E 58 =k z & 2
& e -l -] I § I ?) g ] '5 I r c i
5§ §y 2 §= 3 §s fz §5 if i3
=2 o3 =& =& = == X3 =0 = 5 =
3777 716 487 1810 1378 Number...__. ... 2109 623 404 1313 1016
36 7% 22.9 6.0 207 First Quartile...... 31 88 24.7 5.3 196
a7 86 23.5 6.9 216 Second Quartile...__. 39 93 25.8 6.6 218
39 101 244 7.6 224 Third Quartile_.._... 41 94 26.1 6.2 206
40 98 26.7 7.6 236 Fourth Quartile.... 43 108 29.56 6.6 206

NOTE: For Hemoglobin quartile values refer to Table 8D Appendix.
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Table 6E. Means of Selected Biochemicals by Quartile of

Hemoglobin Values for Females Thirteen through Sixteen

Years of Age for Low and High Income Ratio States—
Ten-State Nutrition Survey (1968-1970)

Table 6F. Means of Selected Biochemicals by Quartile of

Hemoglobin Values for Males Seventeen through Forty-

four Years of Age for Low and High Income Ratio States—
Ten-State Nutrition Survey (1968-1970)

2 g

] ]

2 5 £3 2 £ £ 8
£ g = = z 5 = =
A 58§ =% i f 8§ =%
Hemoglobin o Eo o : E ™ Cw Hemoglobin a = a : B O
Quartile €5 E g g £E TE Quartile Eo E E 23 £E TE
=g ug = % g “ g TE »e 20 & 8 g

] el g X ] ] E g R~ ] ] g

a FR @ 3 @ 9 ] g3 I a3 a4 9«
v 3 U Ul CRr ] & Ol ] Clr] Ol
H- R 23 2o = = &= - & v = =
Number.__.....__.__. 2109 410 277 1208 983 Number__.........._.. 3423 749 597 1576 1036
First Quartile. 36 75 23.6 5.4 199 First Quartile......... 41 92 26.4 6.0 226
Second Quartile.... 38 89 23.3 5.4 183 Second Quartile..... 44 106 28.9 6.6 228
Third Quartile__..... 38 108 28.6 6.1 209 Third Quartile 45 102 28.8 7.3 237
Fourth Quartile..._. 41 134 26.2 6.6 206 Fourth Quartile.._. 417 115 33.3 7.3 257

NOTE: For Hemoglobin quartile values refer to Table 9E Appendix. NOTE: For Hemoglobin quartile values refer to Table 9F Appendix.

Table 6G. Means of Selected Biochemicals by Quartile of Table 6H. Means of Selected Biochemicals by Quartile of

Hemoglobin Values for Females Seventeen through Forty- Hemoglobin Values for Males Forty-five through Fifty-

four Years of Age for Low and High Income Ratio States nine Years of Age for Low and High Income Ratio States—
—Ten-State Nutrition Survey (1968-1970) Ten-State Nutrition Survey (1968-1970)

) S
e 8
- ] - - ] -
b 2 Es Z z g g ES = ==
8 - s e E S E 8 = g8 £ SE
Hemoglobin @ Eo @~ g% ow Hemoglobin ] E= ] Ew O
E - 2E g E £ e £ E PE & 2E £
Quartile G k& ] EE TS Quartile s k a9 B T
mE [ HY wn g Kop = wus HY 7] § (=] g
g e R a8k ] £ £ 9 [-Ra] - [ [
a N a3 ] a .= g L 8% a2 ] L]
GRS o ¥ U1 Ul g g & CR- O] g g
= = <= B = = & = H- = == = = =
Number.............. 6747 1644 1174 3117 2032 Number... .. 1470 286 220 627 425
Firat Quartile.._._._ 36 19 21.6 5.6 245 First Quartile.... ... 41 93 31.4 6.7 245
Second Quartile..... 39 89 22.0 6.1 233 Second Quartile..._.. 44 99 29.6 7.7 239
Third Quartile_. . 41 99 24.5 6.7 234 Third Quartile__. . 46 114 274 7.8 246
Fourth Quartile.._.. 43 106 27.4 6.4 233 Fourth Quartile__ . 48 88 28.8 7.4 228

NOTE: For Hemoglobin quartile values refer to Table 9G Appendix. NOTE: For Hemoglobin quartile values refer to Table 9H Appendix.

Table 6I. Means of Selected Biochemicals by Quartile of Table 6J. Means of Selected Biochemicals by Quartile of

Hemoglobin Values for Females Forty-five through Fifty- Hemoglobin Values for Males Over Fifty-nine Years of
nine Years of Age for Low and High Income Ratio States Age for Low and High Income Ratio States—Ten-State
—Ten-State Nutrition Survey (1968-1970) Nutrition Survey (1968-1970)
s =
=]
£ g £k = g £ 8 - -
° B - = [ = E=
g i £2 E 53 g §8 F 5%
Hemoglobin @ E= g = Ew SV Hemoglobin ] = H e % Q :w:n
Quartile E~ £E g8 ) TE Quartile £o EE go EE =E
o %S HY & - T E n S 2R g &g
=1 3 e [ ] § -] - =R -] E -]
g3 g% g3 g3 g2 g5 $u g3 g2 g2
Y
58 =3 = e -1 =2 =3 =a =R =&
Number....... 2492 358 267 942 643 Number - 1677 445 326 1008 800
First Quartile_..... 37 65 17.9 6.0 265 First Quartile.. .. 39 82 27.6 5.9 262
Second Quartile..... 40 86 24.8 1.6 266 Second Quartile 43 81 27.3 7.0 263
Third Quartile..__. 41 87 23.5 7.2 244 Third Quartile.... 45 92 28.9 7.2 2517
Fourth Quartile..__ 44 91 26.6 7.0 241 Fourth Quartile .. 47 99 31.6 6.6 243
NOTE: For Hemoglobin quartile values refer to Table 91 Appendix. NOTE: For Hemoglobin quartile values refer to Table 93 Appendix.
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Table 6K. Means of Selected Biochemicals by Quartile of

Hemoglobin Values for Females Over Fifty-nine Years of

Age for Low and High Income Ratio States—Ten-State
Nutrition Survey (1968-1970)

Y

£

= g £38
5 £ E§ = =
8 = S8 g =E
Hemoglobin w Ex 5~ ES 3%
Quartile E~ £ 8 f 5 g& 28
= E ZE (=5 & B &g

= P r

g5 iy §: 0§51 5=
= e =3 2d = =&
Number..... 2377 509 379 1360 1098
First Quartile._... a7 78 24.1 6.9 257
Second Quartile.._. 40 85 26.5 1.5 275
Third Quartile........ 42 88 26.9 7.8 267
Fourth Quartile . . 44 91 27.7 1.7 278

NOTE: For Hemoglobin quartile values refer to Table 9K Appendix.

Table 7. Number of Known Paired Values and Simple Correlation Coefficients for Selected Biochemicals—Ten-State
Nutrition Survey (1968-1970)

Biochemical
Biochemiea) Hemoglobin Hematocrit Serum Iron Transferrin Saturation Serum Folates
Correlation Correlation Correlation Correlation Correlation

— Number Coefficient Number Coefficient Number Coefficient Number Coefficient Number Coefficient
Hematoersy 33567 8E
Sery

mIron. oo 6602 17 6567 16
Tra, .

nsferrin Saturation.. 4807 .20 4776 17 5149 .88
Sery

™ Folates 14714 07 14638 .00 6453 00 4856 —.02
Req

Cell Polates.. 10480 02 10472 .00 3186 —.03 1946 —.02 10425 A6
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Figure 5—Comparison of Persons with Deficient Serum Iron Values as Percentagea of
Persons with Defici or A ble H lobin Values by Age and Sex for
Low and High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Parsons! with Deficient Serum Iron
Vialuas as Percentages of Persons
with Deficient Hemoglobin Values

Persons! with Deficient Serum tran

E:] Valuet sz Percantages of Persons
with Acceptable Hemogiobin Values

Wl

Deficiant Value Clastifications — Table Referance: 7A Appendix.

1012 13186 1316 1744 1744 4559 4559 >68 >s58
Al Male Female Male Female Male Female Male Female
AGE AND SEX

"White, Black and Spanish American Partons.

Figure 6—Comparison of Persons with Deficient Transferrin Saturation Values as Per-

centages of Persons with Deficient or Acceptable Hemoglobin Values by Age

and Sex for Low and High Income Ratio States—Ten-State
Nutrition Survey (1968-1870)

Parsom | with Deficient Transterrin
Saturstion Values s Percentage of
Parsans with Deficient Hemoglobin Values

Parsons! with Deficient Transferrin
Saturation Values ax Percentages of
Parsons with Acceptable Hemoglabin Values.

1012 1316 1316 1744 1744 4550 4559 >59 >B8
Al All Male Female Male Female Male Female Male Female
AGE AND SEX

Deficient Valus Classifications — Table Reference: BA Appandix.

LA
White, Black and Spanish Amarican Persons.



APPENDIX

2. Hemoglobin, Hematocrit, and Related Measurements

Table 1A Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for All Persons Under
Two Years of Age for Low Income Ratio States—Ten-State Survey (1968-1970)

Ethnic Group

‘White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL. 52 100.0 100.0 262 100.0 100.0 16 100.0 100.0
OO 2 3.8 3.8 52 19.8 19.8 1 6.7 6.7
9099 . . 18 16.4 192 a1 16.6 35.4 1 6.7 13.4
1000000 e i o ’ 12 23.1 42.3 58 22.1 57.5 1 6.1 20.1
L T 12 28.1 66.4 4 16.8 4.3 1 6.7 26.8
Wetvo : 7 13.5 8.9 21 8.0 82.3 1 6.7 33.5
1200200 9 17.3 96.2 33 12.6 94,9 3 20.0 53.5
80180 . 1 1.9 98.1 4 1.6 96.4 " 26.7 80.2
Woro . - 98.1 5 1.9 98.8 2 18.3 93.5
Wo-60 = e 98.1 2 0.8 99.1 1 6.7 100.2
180169 - - 98.1 - — 99.1 — - 100.2
S 1 1.9 100.0 2 0.8 99.9 — - 100.2

Mean e 111 10.5 12.3

Median_. . 112 10.7 12.8

Table 1B Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for All Persons Two
through Five Years of Age for Low Income Ratio States— Ten-State Nutrition Survey (1968-1970)

x
-~ Ethnic Group

White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
- gm/100m] Number Percent Percent Number Percent Percent Number Percent Percent
ToTaL.. 313 100.0 100.0 1060 100.0 100.0 168 100.0 100.0
S 2 0.6 0.6 37 3.5 3.6 2 1.3 1.8
009 8 2.6 3.2 82 7. 11.2 7 4.4 5.7
10.0-105. 31 9.9 13.1 242 22.8 34.0 6 3.8 2.5
R 53 16.9 30.0 242 22.8 56.8 16 8.5 19.0
N 48 15.3 45.8 1556 14.6 71.4 22 13.9 32.9
120129, SR | 374 82.7 211 19.9 91.3 B8 36.7 69.6
VB B 12,6 95.2 84 7.9 99.2 33 20.9 90.5
M0l 8 2.6 97.8 7 07 99.9 1 8.9 99.4
150-15.9 Y 1.9 99.7 — — 99.9 1 0.6 100.0
OB = - 99.7 — — 98.9 = = 100.0
1 0.3 100.0 — — 99.9 — — 100.0
12.0 11.8 12.3
12.1 11.3 12.5
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Table 1C Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for All Persons Siz
through Twelve Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group
‘White Black Spanish Amerfean
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL 876 100.0 100.0 2486 100.0 100.0 672 100.0 100.0
<9.0 3 0.8 0.3 38 1.4 1.4 8 1.4 14
9.0-9.9 6 0.7 1.0 63 2.6 4.0 7 1.2 2.6
10.0-10.9 81 3.6 4.5 297 12.2 16.2 15 2.6 5.2
11.0-11.4 82 9.4 13.9 465 18.1 85.8 26 4.5 9.7
11.6-11.9..... ... 112 12.8 26.7 880 16.6 60.9 40 1.0 16.7
12.0-12.9 368 40.9 67.6 767 a1.1 82.0 217 87.9 64.6
18.0-18.9 186 22.4 90.0 861 14.8 96.8 169 29.56 84.1
14.0-14.9 80 9.1 99.1 68 2.8 99.6 74 12.9 81.0
16.0-16.9. .............._. 8 0.9 100.0 8 0.3 99.9 14 2.4 99.4
16.0-16.9. - — 100.0 2 0.1 100.0 1 0.2 99.6
>16.9 — —_ 100.0 1 0.0 100.0 1 0.2 99.8

Mean 12.6 11.9 12.8

Median 12.6 12.0 12.9

Table 1D Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Males Thirteen
through Sixteen Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnie Group

White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percen_t/
TOTAL 197 100.0 100.0 543 100.0 100.0 126 100.0 100.0
<8.0.... R e o s 1 0.6 0.5 8 0.6 0.6 1 0.8 0.8
9.0-9.9 s 2 R o= 0.5 4 0.7 1.3 1 0.8 1.6
10.0-10.9. . ... < rammrendSEAEE RS 2 1.0 1.6 16 2.8 4.1 4 8.2 4.8
11.0-11.4 3 1.6 8.0 36 6.6 10.7 4 3.2 8.0
11.6-11.9... s e 4 2.0 6.0 45 8.3 18.0 4 3.2 11.2
12.0-12.9 33 16.8 21.8 166 80.6 48.6 18 14.3 25.6
b B2 oy B F - KOOSR - 50 25.4 47.2 162 29.8 79.4 38 30.2 B6.7
14.0-14.9 66 33.5 80.7 76 14.0 93.4 41 32.6 88.2
16.0-16.9_ 33 16.8 97.5 80 5.5 98.9 12 9.5 91.7
16.0-16.9. e, [ 2.6 100.0 4 0.7 98.6 1 0.8 98.6
>16.9 — —_ 100.0 2 0.4 100.0 2 1.6 100.1
Mean 18.9 12.8 18.6
Median... ... ... . 14.1 18.0 13.8
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Table 1E Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Thirteen
through Sixteen Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Bthnic Groun
White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent

Tora_. 193 100.0 100.0 628 100.0 100.0 166 100.0 100.0
<8O — - — 6 1.0 1.0 — — -
gl S— 1 0.5 0.5 12 1.9 2.9 3 1.3 L3
10.0-10.9 e 6 3.1 3.6 58 9.2 12.1 6 3.8 5.1
110114 5 2.6 6.2 91 145 26.6 9 5.8 10.9
116119 19 9.8 16.0 92 14.6 a2 5 3.2 141
12.0-12.9 - . 62 32.1 481 200 33.3 74.5 52 33.3 47.4
180080, 67 34.7 82.8 138 22.0 96.5 45 28.8 76.2
WM 29 16.0 97.8 20 3.2 99.7 33 21.2 97.4
16.0-15.9 e B 1.6 99.4 2 0.3 100.0 3 19 99.3
o0 1 0.5 99.9 — - 100.0 1 0.6 99.9
>18.0 e — - 99.9 - — 100.0 - — 99.9

Mean. . . ..o 13.0 12.1 12.9

Median 13.1 12.3 13.1
——

T
able 1F Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Males Seventeen
through Forty-four Years of Age for Low Income Ratio Stites—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

‘White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
&m/100ml Number Percent Percent Number Percent Percent Number Percent Percent
820 100.0 100.0 504 100.0 100.0 137 100.0 100.0
— — e 3 0.6 0.6 3 2.2 2.2
= = — b 1.0 1.6 3 2.2 4.4
3 0.9 0.9 6 1.2 2.8 1 0.7 6.1
1 0.3 1.2 7 1.4 4.2 3 2.2 7.3
4 1.3 2.6 13 2.6 6.8 1 0.7 8.0
12 3.8 6.3 49 9.7 16.5 9 6.6 14.6
46 14.4 20.7 137 27.2 43.7 16 11.7 26.3
102 31.9 52.6 161 31.9 75.6 34 24.8 51.1
102 31.9 84.6 82 16.3 91.9 38 21.7 78.8
41 12.8 97.3 34 6.7 98.6 20 14.6 93.4
9 2.8 100.1 7 1.4 100.0 9 6.6 100.0
............................. e 14.8 14.0 L
“e Median. R 7 ¢ 14.2 15.0
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Table 1G Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Seven-
teen through Forty-four Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL 678 100.0 100.0 1504 100.0 100.0 368 100.0 100.0
<t | | 3 0.4 0.4 44 2.9 2.9 14 3.9 3.9
9.0-9.9 6 0.9 1.3 69 4.6 7.6 13 3.6 7.6
10.0-10.9...... 28 4.2 5.6 136 9.0 16.5 14 3.9 11.4
11.0-11.4 33 4.9 10.4 170 11.3 21.8 21 5.9 17.3
11.6-11.9 38 5.6 16.0 174 11.6 39.4 20 5.6 22,9
12.0-12.9 o172 256.6 41.6 457 30.4 69.8 112 31.3 54.2
18.0-18.9.. 220 32.7 74.3 321 21.3 91.1 94 26.3 80.5
14.0-14.9 187 20.4 94.7 116 7.7 98.8 53 14.8 95.3
5 U5 S U S Y 32 4.8 99.56 11 0.7 99.5 15 4.2 99.56
16.0-16.9 4 0.6 100.1 6 0.4 99.9 1 0.3 99.8
>16.9 — —_ 100.1 —_— — 99.9 1 0.3 100.1

Mean. ..o mmeiwismises 18l 12.1 12.6

Median ... 13.3 12.3 12.9

Table 1H Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Males Forty-five
through Fifty-nine Years of Age for Low Income Ration States—Ten-State Nutrition Survey (1968-1970)

g

Ethniec Group

B

White Black Spanish American :
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent
TOTAL.. 2156 100.0 100.0 281 100.0 100.0 66 100.0 100.0
90 S 1 0.5 0.6 3 1.2 1.2 2 3.0 8.0
9.0-8.9. e — — 0.6 —* = 1.2 1 1.5 4.5
(IR 2 Iy E—— o == 0.5 8 3.2 4.4 1 1.6 6.0
TL0-10.4 e o oo 1 0.6 1.0 B 2.0 6.4 2 3.0 9.0
11.6-11.9 e 1 0.5 1.6 10 4.0 10.4 — - 9.0
12.0-32.8 .., 9 4.2 6.7 38 16.1 25.56 3 4.5 13.5
13.0-13.9..._ R A 36 16.3 22.0 69 27.6 53.0 6 9.1 22.6
14.0-14.9 71 33.0 565.0 71 28.3 81.3 28 42.4 65.0
16.0-15.9.... 66 30.7 85.7 36 14.3 96.6 16 22.7 87.7
16.0-16.9 : 24 11.2 96.9 8 3.2 98.8 6 9.1 96.8
e e TR 7 3.3 100.2 8 1.2 100.0 2 3.0 99.8
Mean . 14.7 13.7 14.3
Median.. . ... 14.9 13.9 14.6

Iv-24



Table 11 Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Forty-
five through Fifty-nine Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnie Gronp

White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent
366 100.0 100.0 693 100.0 100.0 138 100.0 100.0
1 0.3 0.8 11 1.9 1.9 7 6.1 5.1
2 0.6 0.9 9 1.6 3.4 4 2.9 8.0
10 2.8 3.7 28 4.7 8.1 ] 6.5 14.6
6 1.7 5.4 50 8.4 16.56 4 2.9 17.4
17 4.8 10.2 61 10.3 26.8 7 6.1 22.6
96 217.0 37.2 180 30.4 57.2 22 16.9 38.4
115 324 69.6 176 29.6 86.7 45 32.6 71.0
i 21.7 91.3 60 10.1 96.8 27 19.6 90.6
21 5.9 97.2 16 2.7 99.56 11 8.0 98.6
7 2.0 99.2 3 0.5 100.0 2 1.4 100.0
3 0.8 100.0 — —_ 100.0 —_ — 100.0
12.6 12.8
12.8 18.4

Table 13 Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Males Over Fifty-
nine Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)
\
s Ethnic Group
White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
£m/100m] Number Percent Percent Number Percent Percent Number Percent Percent
281 100.0 100.0 308 100.0 100.0 82 100.0 100.0
1 0.4 0.4 3 1.0 1.0 2 2.4 2.4
— - 0.4 5 1.6 2.6 2 24 4.8
2 0.7 1.1 5 1.6 4.2 1 1.2 6.0
4 1.4 2.5 17 6.5 9.7 2 2.4 8.4
4 1.4 3.9 16 5.2 14.9 — — 8.4
23 8.2 12.1 68 22.1 37.0 12 14.6 28.0
41 14.6 26.7 87 28.2 65.2 18 22.0 45.0
107 8.1 64.8 76 24.7 86.9 21 26.6 70.6
64 22.8 87.6 256 8.1 98.0 18 22.0 92.6
31 11.0 98.6 3 1.0 230 b 6.1 98.7
4 1.4 100.0 3 1.0 100.0 1 1.2 99.9
14.5 18.3 13.8
14.6 18.5 14.2
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Table 1K Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Over
Fifty-nine Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

‘White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL 347 100.0 100.0 602 100.0 100.0 87 100.0 100.0
<9.0 2 0.6 0.6 7 1.4 1.4 1 11 11
X 1 R —— 1 0.3 0.9 17 3.4 4.8 — — 1.1
10.0-10.9 12 3.6 44 28 6.6 10.4 b 6.7 6.8
h b £ 2 T B P e S 9 2.6 7.0 53 10.6 21.0 2 2.3 8.1
11.6-11.9 - 12 8.5 10.5 53 10.6 31.6 6 6.9 16.0
12.0-12.9. R 21.6 82.1 156 31.1 62.7 20 23.0 89.0
13.0-18.9 107 30.8 62.9 118 22.9 85.6 26 29.9 68.9
14.0-14.9 4 96 27.7 90.6 56 11.2 96.8 16 18.4 87.8
16.0-15.9 28 8.1 98.7 12 2.4 99.2 9 10.3 87.6
16.0-16.9 13 1.4 100.1 4 0.8 100.0 2 2.3 99.9
>16.9 — — 100.1 1 0.2 100.2 —- — 99.9

Mean 13.4 12.6 13.1

Median 18.6 12.6 13.4

Table 1L Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Thirteen
through Forty-four Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

White Black Spanish American .
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent =
TOTAL. .. .. ... ... B66 100.0 100.0 2132 100.0 100.0 514 100.0 100.0
<9.0 3 0.3 0.3 BO 2.3 2.8 14 29 2.7
9.0-9.9 7 0.8 11 81 3.8 6.1 16 2.9 6.6
10.0-10.9 34 3.9 5.0 194 9.1 16.2 20 8.9 9.6
3 & I S S 38 44 9.4 261 12.2 27.4 30 6.8 15.8
11.5-11.9 57 6.6 16.0 266 12.6 39.9 26 4.9 20.2
12.0-12.9_ 234 27.0 43.0 666 81.2 .1 164 31.9 52.1
13.0-13.9 s s - 287 38.1 6.1 469 21.6 92.6 139 27.0 79.1
14.0-14.9 e 166 19.2 95.3 136 6.4 99.0 86 16.7 95.8
16.0-15.9 86 4.0 99.8 13 0.6 99.6 18 3.6 99.3
16.0-16.9 b 0.6 99.9 6 0.3 99.9 2 0.4 99.7
>16.9 — —_ 99.9 —_ —_ 99.9 1 0.2 99.9
12.1 12.7
12.3 12.9




T‘;}l‘f IM Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Pregnant Females
wteen through Forty-four Years of Age for Low Income Ratio Statea—Ten-State Nutrition Survey (1968-1970)

Ethnie Group

White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL_____ 22 100.0 100.0 80 100.0 100.0 30 100.0 100.0
<80____ - = == 4 5.0 5.0 1 3.3 3.8
So99 = = B [ 8.8 18.8 2 6.7 10.0
10.0-10.9 —_— 8 18.6 18.6 19 28.8 87.6 1 3.8 18.8
MWoare o 1 45 18.1 12 15.0 52.6 2 6.7 20.0
o R 3 18.6 31.7 6 7.5 60.1 6 20,0 0.0
2oage 10 4.5 7.2 18 22.5 82.6 12 0.0 80.0
Bowge 4 18.2 95.4 12 16.0 97.6 4 1.8 98.8
Mows 1 45 29.9 2 2.5 100.1 2 6.7 100.0
s e — 99.9 — =3 100.1 — — 100.0
160160 .= 2 — 99.9 = — 100.1 — =~ 100.0
S . . 29.9 S s 100.1 - - 100.0

Mean 128 114 12.0

Meditan 124 11.4 12.3

Tab
le 24 Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for All Persons Under
Two Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

e Ethnic Group
White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
£m/100ml Number Percent Percent Number Percent Percent Number Percent Percent

181 100.0 100.0 87 100.0 100.0 103 100.0 100.0
7 3.9 8.9 9 10.8 10.3 5 4.9 4.9
19 10.6 14.4 13 14.9 26.2 9 8.7 18.6
21 11.6 26.0 29 33.3 58.5 20 19.4 38.0
23 12.7 88.7 12 13.8 72.8 21 20.4 53.4
87 20.4 59.1 14 16.1 88.4 20 19.4 2.8
50 217.6 86.7 5 B.7 94.1 21 20.4 98.2
18 9.9 96.6 4 4.6 98.7 2 1.9 95.1
4 2.2 98.8 — - 98.7 3 2.9 98.0
1 0.6 9.4 — - 98.7 1 1.0 99.0
1 0.6 100.0 1 11 99.8 — o 99.0
o o 100.0 —_ — 99.8 1 1.0 100.0

11.6 10.6 11.4

11.8 10.7 11.4
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Table 2B Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for All Persons Two
through Five Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL 846 100.0 100.0 305 100.0 100.0 880 100.0 100.0
<9.0 2 0.2 0.2 8 1.0 1.0 4 1.2 1.2
9.0-9.9 11 1.3 1.5 7 2.8 3.3 10 8.0 4.2
10.0-10.9 54 6.4 7.9 48 15.7 19.0 39 11.8 16.0
11.0-11.4 82 9.7 17.6 46 156.1 84.1 46 18.9 29.9
11.6-11.9 120 14.2 31.8 66 18.4 62.56 68 17.6 47.5
12.0-12.9. 828 88.8 70.6 101 83.1 85.6 97 29.4 76.9
18.0-18.9 208 24.0 94.6 82 10.5 86.1 59 17.9 94.8
14.0-14.9 89 4.6 99.2 10 8.8 99.4 15 4.5 99.8
15.0-15.9 6 0.6 99.8 1 0.8 99.7 2 0.6 99.9
16.0-16.9 — — 99.8 1 0.3 100.0 — — 99.9
>16.9 1 0.1 99.8 = —_ 100.0 —_ =S 98.9

Mean 12.4 11.9 12.0

Median 12.5 11.9 12.1

Table 2C Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for All Persons S
through Twelve Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

—
Ethnic Group e
‘White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulativé
gm/100ml Number Percent Percent Number Percent Percent Number Percent PerceE/
TOTAL 2660 100.0 100.0 986 100.0 100.0 832 100.0 100.0
<9.0 1 0.0 0.0 8 0.3 0.3 — —_ .
9.0-9.9 1 0.0 0.0 10 1.0 1.3 8 1.0 1.0
10.0-10.9 84 1.2 1.8 8 1.8 9.1 28 8.4 44
11.0-11.4 79 3.0 4.3 124 12.4 21.6 72 8.7 18.1
11.5-11.9___ 182 1.2 11.6 188 19.9 41.4 97 11.6 24.7
12.0-12.9 233 a6.2 46.7 895 39.7 81.1 808 37.0 61.7
18.0-18.9 1000 817.7 84.4 162 16.8 97.4 284 28.1 89.8
14.0-14.9 354 18.4 97.8 24 2.4 99.8 76 9.1 98.9
16.0-15.9 47 1.8 99.6 1 0.1 98.9 8 1.0 99.9
16.0-16.9 - 4 0.2 99.8 — -— 99.9 1 0.1 100.0
>16.9 = b 0.2 100.0 1 0.1 100.0 — — 100.0
Mean 18.0 12.2 12.6
Median 1.1 12.2 12.7
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Table 2p Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Males Thirteen
through Sixteen Years of Age for High Income Ratio States —Ten-State Nutrition Survey ( 1968-1970)

Ethnic Group

White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
2m/100ml Number Percent Percent Number Percent Percent Number Percent Percent

ToraL__ 589 100.0 100.0 206 100.0 100.0 161 100.0 100.0
<9.0 _ . — - — - 1 0.7 0.7
.099 - - — 2 1.0 1.0 — — 0.7
10.0-10.9 - - — 15 2.5 1 0.7 14
oa1e_ 4 0.7 0.7 8 3.0 6.4 5 3.8 41
116119 7 1.3 2.0 20 9.7 16.1 3 2.0 6.7
12.0-12.9 58 10.8 12.8 52 25.2 418 EH] 21.9 28.6
18.0-18.9 141 26.2 29,0 61 29.6 70.9 36 28.2 51.8
WMo = 178 82.1 7.1 46 22.8 8.2 40 26.5 78.8
15.0.15.9__ 116 21.5 92.6 ] 44 97.6 26 16.6 94.9
16.0-18.9_ 36 6.5 99.1 4 1.9 99.5 8 5.8 100.2
2o 5 0.9 100.0 1 0.5 100.0 - — 100.2

Mean 143 18.2 18.8

Median__ 14.8 18.3 18.9

T
able 2 Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Thirteen
through Sixzteen Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)
\

i Ethnie Group
‘White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
£m/100m] Number Percent Percent Number Percent Percent Numbher Percent Percent

507 100.0 100.0 221 100.0 100.0 167 100.0 100.0
— —_ — 3 1.4 14 1 0.6 0.6
= = — 8 3.6 5.0 1 0.6 1.2

3 0.6 0.6 20 9.0 14.0 10 6.0 7.2

10 2.0 2.6 17 7.7 21.7 14 8.4 16.6

21 4.1 6.7 34 16.4 37.1 12 7.2 22.8
134 26.4 33.1 76 4.4 71.6 59. 86.3 58.1
199 39.3 72.4 51 28.1 84.6 50 28.9 B8.0
117 23.1 96.6 10 4.5 98.1 17 10.2 98.2

22 4.8 99.8 2 0.8 100.0 2 1.2 99.4

1 0.2 100.0 —_ — 100.0 1 0.6 100.0
= — 100.0 — — 100.0 - . 100.0
134 12.2 12,6
13.4 12.4 12.8
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Table 2F Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Males Seventeen
through Forty-four Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnie Group
White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL - 1553 100.0 100.0 266 100.0 100.0 297 100.0 100.0
<9.0 2 0.1 0.1 1 0.4 0.4 —_ _ -
9.5-5.5 S 1 0.1 0.2 — —_ 0.4 — —_ —
10.0-10.9 3 0.2 0.4 2 0.8 1.2 —_ —_ _
11.0-11.4 —_ —_— 0.4 —_ — 1.2 —_ e e
11.5-11.9______ 3 0.2 0.6 1 0.4 1.6 7 2.4 2.4
12.0-12.9 22 1.4 2.0 16 6.6 7.2 11 8.7 6.1
13.0-18.9 124 8.0 10.0 56 20.7 27.9 43 14.6 20.6
14.0-14.9 428 27.6 31.6 83 31.2 E9.1 84 28.3 48.9
15.0-16.9 682 37.6 76.1 71 26.7 86.8 83 27.9 76.8
16.0-16.9 . 282 18.2 93.3 31 11.7 97.6 50 16.8 93.6
>16.9 106 6.8 100.1 17 2.6 100.1 19 6.4 100.0

Mean 16.8 14.6 15.0

Median —SU— 16.3 14.7 16.0

Table 2G Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Seven
teen through Forty-four Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

—
Ethnic Group .
White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulati?®
gm/100m} Number Percent Percent Number Percent Percent Number Percent Percen’
TOTAL 2475 100.0 100.0 726 100.0 100.0 644 100.0 100.0
<8.0 10 0.4 0.4 4 0.6 0.6 b 0.8 80
9.0-9.9 13 0.6 0.9 10 1.4 2.0 8 1.2 2.0
10.0-10.9 ... 51 2.1 3.0 417 6.5 8.5 27 4.2 6.2
11.0-11.4 i 74 3.0 6.0 64 8.8 17.3 42 6.6 12.7
11.5-11.8 117 4.7 10.7 93 12.8 30.1 53 8.2 20.9
12.0-12.9 572 23.1 33.8 223 30.7 60.8 203 31.6 62.4
18.0-13.9 868 36.1 68.9 203 28.0 88.8 204 31.7 84.1
14.0-14.9 — 677 28.8 92.2 69 9.5 98.8 86 18.2 97.8
16.0-15.9... s 162 6.1 98.3 13 1.8 100.1 11 1.7 98.0
16.0-16.9 . 85 1.4 99.7 — . 100.1 5 0.8 99.8
>16.9 - 6 0.2 99.9 — — 100.1 1 0.2 100.0
Mean . 184 12.6 12.8
Median... ... . 18.5 12.7 12.9 =




Table 2H Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Males Forty-five
through Fifty-nine Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnie Group

White Black Spanish Ameriean
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL 7 100.0 100.0 128 100.0 100.0 95 100.0 100.0
<8.0 1 0.1 0.1 — — — — = =
BNy e 2 0.8 04 1 0.8 0.8 = = -
10.9-10.9 2 0.8 0.7 1 0.8 1.6 — - -
o 4 0.6 1.8 ¢ 3.1 4.7 1 L1 11
118-11.9 1 0.1 14 ¢ 8.1 7.8 - = 11
120129 22 21 4.5 15 117 19.5 7 7.4 8.5
18.0-13.9 5 10.6 16.0 30 28.4 2.9 15 16.8 24.8
Wo-149 182 27.0 42.0 44 844 1.8 30 316 55.9
15.0-150__ 245 4.5 6.5 20 15.6 92.9 22 28.2 78.1
16.0-169_ 131 18.4 94.9 7 5.5 98.4 17 17.9 97.0
L TS 36 5.1 100.0 2 1.6 100.0 8 3.2 100.2

Mean 16.1 14.1 14.8
idhn_ 16.2 14.2 14.8

Table 21 Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Forty-
five through Fifty-nine Years of Age for High Income Ratio State—Ten-State Nutrition Survey (1968-1970)

B —SUSSE Ethnic Group
‘White Black Spanish American
Hemoglobin Values Cumulative Cumulative Cumulative
&m/100ml Number Percent Percent Number Percent Percent Number Percent Percent
TOTAL“ —— . - - 918 100.0 100.0 264 100.0 100.0 177 100.0 100.0
R — 3 0.3 0.3 2 0.8 0.8 1 0.6 0.6
D'°'°'°\~—_‘___7ﬁ 4 0.4 0.7 4 1.6 2.4 1 0.6 12
OO 14 1.5 2.2 22 8.7 1.1 7 4.0 5.2
10114 ———— 12 1.3 8.6 17 6.7 1.8 7 4.0 9.2
15119 S s i e 29 8.2 6.7 18 7.1 24.9 8 4.5 13.7
::.:::': —————— = 188 17.2 23.9 67 26.4 61.3 38 21.6 35.2
Woggo e e SR e SR 814 34.2 58.1 8 80.7 82.0 64 36.2 714
15:0_1: : e 262 28.5 86.6 36 14.2 96.2 38 215 92.9
Wgag g T 91 9.8 86.5 8 3.1 99.3 12 6.8 99.7
>;ej:6 e i 28 3.1 99.6 2 0.8 100.1 1 0.6 100.8
.............................. : 8 0.3 99.9 — — 100.1 = — 100.8
Me‘L- e SEVAUR. £ X 12.8 13.2
l& ............. 13.8 13.0 13.4
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Table 2J Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Males Over Fifty-
nine Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnie Group

White Black Spanish American
Hemoglobin Valuesa Cumulative Cumulative Cumulative
gm/100m} Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL 724 100.0 100.0 101 100.0 100.0 45 100.0 100.0
<9.0 —_ — - 1 1.0 1.0 1 2.2 2.2
9.0-9.9 1 0.1 0.1 1 1.0 2.0 — — 2.2
10.0-10.9 12 1.7 1.8 1 1.0 8.0 — — 2.2
11.0-11.4 . B 0.7 2.5 8 8.0 6.0 — —_ 2.2
11.6-11.9 9 1.2 8.7 1 1.0 7.0 — —_ 2.2
12.0-12.9 38 4.6 8.3 19 18.8 25.8 6 18.8 15.5
18.0-18.9 118 16.8 24.6 26 24.8 50.6 9 20.0 85.56
14.0-14.9 286 82.6 67.2 28 27.7 78.8 16 86.6 71.1
15.0-16.9 187 25.8 88.0 156 14.8 98.1 6 18.3 84.4
16.0-16.9 84 11.6 94.6 ki 6.9 100.0 6 13.8 97.7
>16.9 89 5.4 100.0 e o 100.0 1 2.2 99.9

Mean 14.7 18.8 14.8

Median 14.8 14.0 14.4

Table 2K Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Over
Fifty-nine Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

White Black Spanish American <
Hemoglobin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent
TOTAL 1024 100.0 100.0 156 100.0 100.0 69 100.0 100.0
<9.0 3 0.8 0.3 1 0.6 0.6 1 1.4 14
9.0-9.9 4 0.4 0.7 3 1.8 2.6 2 2.9 4.8
10.0-10.9 - 5 0.5 1.2 9 5.8 8.8 2 2.9 7.2
11.0-11.4 18 1.8 8.0 6 8.8 12.1 1 1.4 8.6
11.5-11.8 40 8.9 6.9 19 12.2 24.8 4 5.8 14.4
12,0-12.9 182 17.8 24.7 56 36.9 60.2 18 18.8 88.2
18.0-18.9 841 38.8 58.0 84 21.8 82.0 20 29.0 62.2
14.0-14.9 278 26.7 84.7 24 15.4 97.4 18 26.1 88.3
16.0-15.9 116 11.8 96.0 4 2.6 100.0 [ 8.7 917.0
16.0-16.9 31 8.0 9.0 — - 100.0 2 2.9 99.9
>16.9 11 11 100.1 - — 100.0 - —_ 99.9
Mean. ... . - 18.7 12.7 18.8
Median . 18.8 12.7 18.6




Table 2L Ap;')endix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Females Thirteen
through Foriy-four Years of Age for High Income Ratio St ates—Ten-State Nutrition Survey (1968-1970)

Ethnie Group

White Black Spanish American
Hemoglobin Valuea Cumulative Cumulative Cumulative
gm/100m} Number Percent Percent Number Percent Percent Number Percent Percent
TOTAL 2982 100.0 100.0 847 100.0 100.0 811 100.0 100.0
<50 10 0.8 0.3 7 0.1 0.7 ) 0.7 0.7
9.0-0.9 13 0.4 0.7 18 19 2.6 9 11 18
10.0-10.9 54 18 2.5 67 71 9.7 37 4.6 6.4
11.0-11.4 . 84 2.8 5.3 81 8.6 18.3 56 6.9 133
11.5-11.9 . 138 .6 9.9 127 18.4 317 65 8.0 21.3
12.0-12.9 _ 706 28.7 38.6 299 31.6 63.3 262 32.3 53.6
13.0-18.9 . 1087 35.8 69.4 264 26.8 90.1 254 1.3 84.9
14.0-149 _ 694 28.3 92.7 79 8.3 98.4 102 12.6 97.5
15.0-16.9 .14 5.8 98.5 15 1.6 100.0 18 16 99.1
16.0-16.9 36 1.2 99.7 o - 100.0 6 0.1 090.8
Bieg ] 0.2 99.9 = L 100.0 1 01 99.9
Mean_. .. 135 12.6 12.9
Median___ 18.5 12.6 12.9

T
ab;?h_zM Appendix. Cumulative Percentage Distribution of Hemoglobin Values by Ethnic Group for Pregnant Females
irteen through Forty-four Years of Age for High Income Ratio States—Ten-State Nutrition Survey (1968-1970 )

X

Ethpic Group

White Black Spanish American
Hemogl — " Gumulati e
globin Values Cumulative Cumulative Cumulative
gm/100ml Number Percent Percent Number Percent Percent Number Percent Percent
TOTAYL
0.0 =y 203 100.0 100.0 102 100.0 100.0 49 100.0 100.0
T e = — 4 — - 1 2.0 2.0
9.0-0.9
2 1.0 1.0 B 4.9 4.9 2 41 6.1
10.0-10.9.
__________________________________________ 14 6.9 7.9 16 14.7 19.6 7 14.3 20.4
10114
18 8.9 16.7 17 16.7 36.3 4 8.2 28.6
11.5-11‘9
85 17.8 34.0 17 16.7 53.0 11 22.4 61.0
12.0-12,9,
1 66 82.5 66.5 29 28.4 81.4 18 36.7 87.7
8.0-13.9
1 48 28.6 90.1 16 15.7 97.1 4 8.2 96.9
4.0-14.9_
1 19 9.4 99.6 3 2.9 100.0 2 4.1 100.0
6.0-16.9__
= - 99.5 — = 100.0 — _— 100_0
0.5 100.0 - — 100.0 = - 100.0
— 100.0 — — 100.0 — — 100.0
11.9 11.8
11.9 12.0
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Figure 1d A diz—( lative P Distribution of Hemogiobin Values by
Ethnic Group for lLow Income Ratic States—Ten-State Nutrition Survey (1988-1370)

AGE GROUP 1316 SEX Female

60

@

20 ] 2
. & — e N 10D

——— Hlack N~ 628

— e 5o Am N = 158

[ 90 e 0o Ws N0 s 120 126 130 115 140 WS 180 185 160 165 170"

HEMOGLOBIN VALUES igm/100ml)

VAN Values <800 > 169 Table Reterence: 1E Appendix



gg-Al

PEACENT

PERCENT

Figure le Appendis—C

of Valuen by

Ethnie Grovp for Low Income R‘lln States—Ten-State Nutrition Survey (1968-1970)

AGE GROUP 1744

SEX Male

100
%0
0.
10
w0
50
0.
20 ,’
4
4
20 ! -
— e N v 320
- 14 —— kN 504
————t
B i —e o Am N =137
° -
- S — — T T T T ; v
0 90 95 W00 105 10 NS 120 125 130 135 140 145 150 155 160 165 170"
HEMOGLOBIN VALUES (gm/100mi|
Al Values <900 > 169 Tabie Refecence: 1F Appendin
Flgare 1g A dix—C P Distributlon of Hemoglobln Values by
Ethnle Group for Low Income Ratio Staies—Ten-Slate Nutrition Sorvey (1968-1370)
AGE GROUP 4550 SEX Make
100 -
20+
=0
70 4
0
50 |
40 |
0
/
,I
20
Vi — Wi N 216
4
1’ - LT N =281
=3 o - Bk -
= s
pE—— - —— G Am N~ 86
..._.— -— - /
0ly ————me e = :
0 g0' 95 100 106 110 11§ 120 125 130 135 140 145 150 185 160 165 17.0'

HEMOGLOBIN VALUES {gm/100mi|

YAl Valyes <900r > 169

Table Reference 1H Appendix



PERCENT

PERCENT

dix—C

Figure If A F i of Hi { Valuea by
Ethnie Group for Low Income Ratlo States—Ten-Stafe Nutrition Survey (1968-1970)

AGE GROUP 1744

SEX Femate

/
7’
7’
’
’/
’
’/ o
o — Wi N 673
— kN 1804
/ ——se 50 Am N+ 358
- 5
o 90 95 100 105 V0 115 120 125 130 135 W0 145 150 15§ 160 185 170
HEMOGLOBIN VALUES (gm/100mi|
1A Values <9.0 0r > 169 Table Reference: 1G Appendix
Figure 1h A dix—C P of H Values by
Ethnic Group for Low Income Ratlo Sistes—Ten-State Nutrition Survey (1968-1970)
AGE GROUP 4550 SEX Female
v > ; 3
0 80' 95 100 105 110 11§ 120 125 130 135 140 145 150 15§ 160 16§

170
HEMOGLOBIN VALUES {gm/100miI|

TAIl Values <9.00r >169 Tatie Helerence 11 Appendix



98-Al

PERCENT

PERCENT

Figure 1l Appendix—Cumulative Percentage Distribution of Hemoglobin Values by
Ethnie Group for Low Income Ratio Siates—Ten-State Nutrition Survey (1%68-1970)

AGE GROUP Over 50 SEX Mate
100 4
%0 4
50
0.}
80 |
S0
0.,
30,
20
’ — White N 281
-
= W 4 —— iack N =08
o o s
e TSNS emense S0 Am. N = 82
o il —r T T T T e T T v T 7
o 90' 95 W00 105 M0 M5 120 125 130 135 40 4SS 150 155 160 165 170"
HEMOGLOBIN VALUES {gm/100m!}
Al Values <900 > 169 Table Reference: 1J Appendix
Figure 1k A dix—C if Diatribution of Hemoglobin Values by
Ethnie Group for Low Income Ihlm Stales—Ten-Siate Nutrition Survey (1968-1970)
AGE GROUP 1344 SEX Female
100
90
80 4
0]
60
50
0.
0.
» — e N BSE
0. ——— Bk N-D32
—e 5o Am N+ 514
ol, - - : 5
0 90" 9% W0 105 MO0 115 120 125 130 135 140 145 150 155 160 165 110"

TAl Values <90 ar >16.9

HEMOGLOBIN VALUES igm/100mI)

Table Relerence 1L Appendix



PERCENT

PERCENT

40}

Flgure 1] A dix—C P Distributlon of Hemoglobln Values hy
Ethnle Group for Low Income Ratlo Siates—Ten-Stale Nutrition Survey (1968-1970)

AGE GROUP Over 59 SEX Female
— White N AT
- flack N =502
—e 50 Am N 07
0 90' 95 100 W05 N0 1S 120 125 130 135 140 45 150 155 160 1S 10

HEMOGLOBIN VALUES {gm/100mi]

YAl Values <900 > 169 Tatde Reterence 1K Append.«
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Table 3A Appendix. Cumulative Percentage Distribution of Hematocrit Values by Ethwic Group for All Persons Under
Two Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnic Group

‘White Black Spanish American
Hematoerit Values Cumulative Cumulative Cumulative
Percent Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL. 57 100.0 100.0 334 100.0 100.0 16 100.0 100.0
<28.0. 2 3.6 3.5 24 7.2 7.2 1 6.2 6.2
28.0-29.9 4 7.0 10.5 26 7.5 14.7 _ —_ 6.2
80.0-80.9 3 5.3 15.8 18 5.4 20.1 — —_ 6.2
31.0-33.9 13 22.8 38.6 101 30.2 60.3 2 12.6 18.7
34.0-85.9 18 31.6 70.2 76 22,8 78.1 2 12.5 31.2
36.0-86.9 2 3.6 73.7 21 6.3 9.4 —_ — 81.2
37.0-317.9 [ 10.6 84.2 28 8.4 87.8 ] 31.8 62.6
38.0-39.9 5 8.8 93.0 27 8.1 95.9 2 12.56 75.0
40.0-43.9 4 7.0 100.0 11 3.8 96.2 2 12.5 87.5
44.0-47.9 —_ — 100.0 2 0.6 99.8 1 6.2 93.7
>41.8 — o 100.0 1 0.3 100.1 1 6.2 99.9

Mean 36.0 34.3 39.0

Median 34.7 34.0 31.6

Table 3B Appendix. Cumulative Percentage Distribution of Hematocrit Values by Ethnic Group for All Persons Two
through Five Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

R
Ethnic Group
‘White Black Spanish American -
Hematocrit Values Cumulative Cumulative Cumulative
Percent Number Percent Percent Number Percent Percent Number Percent Percent
TOTAL 328 100.0 100.0 1188 100.0 100.0 157 100.0 100.0
<28.0 1 0.3 0.3 28 2.4 2.4 8 1.9 1.8
28.0-29.9 8 0.9 1.2 22 1.8 4.2 2 1.3 8.2
80.0-30.9 4 1.2 2.4 36 8.0 7.2 2 1.3 4.5
31.0-33.9 - 31 9.4 11.8 266 22.4 29.6 16 9.6 14.1
84.0-85.9 59 18.0 29.8 343 28.9 68.5 32 20.4 84.6
86.0-36.9 43 13.1 42.9 148 12.4 70.9 14 8.9 43.4
87.0-37.9 - 60 18.8 61.2 130 10.9 81.8 28 17.8 61.2
88.0-39.9 82 25.0 86.2 156 13.0 94.8 40 25.5 86.7
40.0-43.9 317 11.3 97.5 56 4.7 99.5 19 12,1 98.8
44.0-47.9 4 1.2 98.7 3 0.2 99.7 2 1.3 100.1
~417.9 4 1.2 89.9 1 0.1 99.8 = = -
Mean 377 86.7 87.4
Median 37.4 86.4 87.4
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Table 3C Appendix. Cumulative Percentage Distribution of Hematocrit Values by Ethnic Group for All Persons Six
through Twelve Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethnie Group

White Black Spanish American
Hematocrit Values Cumulative Cumulative Cumulative

- Percent Number Percent Percent Number Percent Percent Number Percent Percent
TOTAL 869 100.0 100.0 2443 100.0 100.0 566 100.0 100.0
<28.0 3 0.3 0.3 25 1.0 1.0 7 1.2 12
28.0-20.0. .2 0.2 0.5 26 11 2.1 4 0.7 19
80.0-30.9 — - 0.5 24 1.0 3.1 3 0.5 2.4
31.0-33.9 28 2.6 3.1 282 8.5 12.6 13 2.3 41
84.0-35.9 79 9.1 12.2 500 20.5 33.1 42 7.4 12.1
36.0-36.9 90 10.4 22.6 328 13.4 46.6 51 9.0 21.1
37.0-37.9 187 15.8 38.4 378 16.3 61.8 64 1.3 32.4
88.0-39.9_ 275 31.6 70.0 601 24.6 86.4 169 29.8 62.2
40.043.9 242 21.8 91.8 315 12.9 99.3 178 31.4 93.6
440479 17 1.9 29.7 14 0.6 99.9 29 5.1 98.7
>47p 1 0.1 99.8 5 0.2 100.1 6 11 99.8

Mean 39.1 37.5 89.5

Median 88.7 87.2 89.2

Table 3D Appendix. Cumulative Percentage Distribution of Hematocrit Values by Ethnic Group for Males Thirteen
through Sixteen Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

—
S— Ethnie Group
White Black Spanish American
Hematocrit Values Cumulative Cumulative Cumulative

— Percent Number Percent Percent Number Percent Percent Number Percent Percent
TOTAL. 196 100.0 100.0 539 100.0 100.0 126 100.0 100.0
<eB.0_.. 1 0.5 0.5 1 0.2 0.2 — —_ =
20200 o = = 0.5 1 0.2 0.4 1 0.8 0.8
30.0-80.0 1 0.5 1.0 = — 0.4 2 1.6 2.4
31.0-83.9 — - 1.0 14 2.6 3.0 3 2.4 4.8
4.035.0. 1 0.5 1.5 31 5.8 8.8 5 4.0 8.8
36.0-36.9 2 1.0 2.6 35 6.5 15.3 3 2.4 1.2
Moary 4 2.0 45 49 8.1 24.4 8 6.3 17.5
88.030.9.. 26 13.3 17.8 121 22.4 468 18 10.3 27.8
00439 104 53.3 711 207 88.4 86.2 61 48.4 76.2
Uourg. 51 26.2 91.3 68 12.6 91.8 28 22.2 98.4
e 5 2.6 99.9 12 2.2 100.0 2 1.6 100.0

Mean.. . 42.8 40.8 41.6

Median 42.4 40.3 41.8
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Table 3E Appendix. Cumulative Percentage Distribution of Hematocrit Values by Ethnic Group for Females Thirteen
through Sixteen Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethniec Group

White Black Spanish American
Hematoerit Values Cumulative Cumulative Cumulative
Percent Number Percent Percent Number Percent Percent Number Percent Percent

TOTAL 193 100.0 100.0 629 100.0 100.0 166 100.0 100.0
<28.0 —_ — — 2 0.8 0.3 2 1.3 13
28.0-29.9 —_ — — 3 0.5 0.8 1 0.6 1.8
30.0-30.9 — — —_ [ 0.8 1.6 — —_ 1.9
81.0-38.9 2 1.0 1.0 29 4.6 6.2 2 1.8 8.2
84.0-36.9 12 6.2 7.2 80 12.9 18.9 6 8.8 7.0
86.0-26.9 7 8.6 10.8 66 10.6 29.4 11 7.1 14.1
37.0-37.9 17 8.8 19.6 108 16.4 45.8 14 9.0 23.1
88.0-39.9 57 29.6 49.1 172 27.3 73.1 89 285.0 48.1
40.0-43.9 89 46.1 85.2 163 24.3 7.4 72 46.2 94.3
44.0-47.9 . 7 8.6 98.8 16 2.4 99.8 9 6.7 100.0
>47.9 2 1.0 99.8 1 0.1 99.9 —_ —_ 100.0

Mean 40.4 38.7 40.2

Median 401 38.8 40.1

Table 3F Appendix. Cumulative Percentage Distribution of Hematocrit Values by Ethnic Group for Males Seventeen
through Forty-four Years of Age for Low Income Ratio States—Ten-State Nutrition Survey (1968-1970)

Ethniec Group

White Black Spanish American &
Hematoerit Values Cumulative Cumulative CumulntiVé
Percent Number Percent Percent Number Percent Percent Number Percent Percent
TOTAL.... ... ... 318 100.0 100.0 494 100.0 100.0 134 100.0 100.0
<28.0 — — —_ 4 0.8 0.8 2 1.6 1.6
28.0-29.9 —_ — —_ —_ —_ 0.8 —_— — 1.6
30.0-30.9 2 0.6 0.6 1 0.2 1.0 — —_ 1.5
81.0-33.9 . - — 0.6 2 0.4 1.4 3 2.2 3.7
34.0-35.9 2 0.6 1.2 10 2.0 3.4 3 2.2 5.9
36.0-36.9 1 0.3 1.6 4 0.8 4.2 -— — 5.9
37.0-31.9 2 0.6 2.1 2 0.4 4.6 4 3.0 8.9
38.0-39.9 7 2.2 4.3 34 6.9 11.6 9 6.7 16.6
40.0-43.9 78 24.5 28.8 180 36.4 47.9 20 14.9 30.5
44.0-47.9. 1m 53.8 82.6 206 41.7 89.6 71 53.0 83.5
>4 66 17.3 99.9 61 10.8 99.9 22 16.4 99.9
Mean... . SRS | X, | 44.2 44.9
Median 46.5 44.2 46.4




























































































































































































































































































































































































































































































































































































































































































































































































































































































































