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Diet and Iron Status, A
Study of Relationships

by Judith D. Singer, M.A., Patricia Granahan, Sc.D., Nancy
N. Goodrich, Ed.D., Abt Associates, Inc., Linda D. Meyers,
Ph.D., Cornell University and Clifford L. Johnson, M.S.P.H,,
Division of Health Examination Statistics

Introduction

This report presents the results of a study of iron
status and selected dietary, health, socioeconomic, and
demographic correlates. Findings are based on data
from the first National Health and Nutrition Examina-
tion Survey; the Catalog of Publications of the National
Center for Health Statistics! should be consulted if
previous reports are of interest to the reader.

The first National Health and Nutntion Examina-
tion Survey was one in a series of related programs
carried out by the National Center for Health Statis-
tics under authorization by Congress in the National
Health Survey Act of 1956. The programs characteris-
tically are national in scope, based on probability
sampling, and used to collect a broad range of
morbidity data and related health information. The
essential differentiating characteristic of the health
examination surveys is their primary concern with
health-related data obtained only (or at least optimal-
ly) from specially standardized direct medical exami-
nations, including tests and other procedures used in
clinical practice. Examinations given to persons select-
ed in the scientific sample permit estimates of the total
prevalence of specifically defined diseases in the U.S.
population. They also permit estimation of the distri-
bution within the population of a broad variety of
health-related measurements, including physical meas-
urements, such as height, weight, and various skinfolds
as well as physiological measurements, such as diastol-
ic blood pressure, serum cholesterol level, and psycho-
logical measurements.

The first National Health and Nutrition Examina-
tion Survey and earlier examination studies conducted
by the Center are unique in that specially designed and
constructed mobile examination centers were moved to
the selected sample areas so that standard physical
examinations could be given under standard condi-
tions. The team of interviewers and examiners also
moved with the examination centers.

Standard physical examinations of a probability
sample of the population have several advantages over
other means of collecting data about the health of the
population:

e The examination can be designed to focus upon
specified conditions and furnish more reliable
estimates of the total prevalence of the conditions
than can be obtained by interview. Cases unknown
to the examinee can be identified, and the criteria
for diagnoses can be specified carefully.

e The use of mobile examination centers and a small
team of specially trained personnel reduces the
variability that is found in studies using local
facilities and personnel.

o The instruments are recalibrated, and interviewing
and examining are monitored so the only variance
should be the person examined.

¢ The probability design reduces the potential bias
that might be found in populations selected for
other specific purposes.

The first National Health and Nutrition Examina-
tion Survey was conducted from April 1971 to June
1974 and included medical, dermatological, and dental
examinations; body measurements; dietary interviews;
medical histories; and demographic interviews of a
national probability sample. A detailed description of
the specific content and plan of operation of the
survey, including the sample design and forms used to
collect the data has been published.?

In this report, data from the biochemical determi-
nations were used to determine the prevalence of three
categories of iron status—low hemoglobin, low percent
transferrin saturation, and low hemoglobin combined
with low percent transferrin saturation. The dietary
interviews provided data to investigate the iron intake
of persons in these categories. Other analyses explored
the association between selected demographic, health,
and dietary characteristics and the three categories of
iron status defined in this report.



Highlights

The analyses of the data from this national survey
by various subpopulations showed that:

e Iron-deficiency anemia, measured by the combina-
tion of low hemoglobin and low transferrin satura-
tion levels, is not widespread in the United States.

e The prevalence of low hemoglobin is most com-
mon in young children, pregnant women, elderly
men, and the black population.

o The prevalence of low hemoglobin, low transferrin
saturation, and the combination of these two
measures is marked among children ages 1-3
years.

e Of the three measures of iron status, low transfer-
rin saturation, which indicates that iron status is
less than optimal but has not necessarily deterio-
rated to the point of causing anemia, is the most
prevalent. It is most common in young children
and women of childbearing age.

Reported iron intake is below recommended allow-
ances for many subpopulations. The relationship be-
tween reported dietary iron intake and the three iron
status categories was examined for persons ages 1-74
years and was analyzed by age, race, sex, and pregnan-
Cy status.

e Except among young children, there is no strong
relationship between reported iron intake and iron
status as measured by hemoglobin levels or trans-
ferrin saturation levels.

e Among children ages 1-3 years, for whom report-
ed iron intake and iron status are associated, mean
iron intake and an estimate adjusted for availabili-
ty were examined, and the adjustment for avail-
ability did not affect the association.

e Failure to find associations between reported iron

intake and iron status may be due to problems in
the method used to collect dietary information or
to problems inherent in the use of reference
standards to classify persons into iron status
categories. Only a small portion of ingested iron is
absorbed, which may compound the problems.

Dietary, health, socioeconomic, and demographic
characteristics that may affect iron status in three
high-risk groups—children ages 1-3 years, menstruat-
ing women ages 12-54 years, and persons ages 65-74
years—were examined in multivariate logistic analy-
ses.

o Two socioeconomic variables, a poverty index and
low education of the head of household, are
associated with poor iron status.

o Low iron intake is significantly associated with low
hemoglobin levels among children ages 1-3 years.

o Previous pregnancy and diagnosis of anemia are
associated with poor iron status among menstruat-
ing women; the use of oral contraceptives is
associated with adequate iron status. None of the
variables related to dietary habits is associated with
any of the iron status categories for this group.

e Poor general health and trouble eating are the
variables most associated with poor iron status
among persons ages 65-74 years. However, the
association was not consistent in all categories. No
variables related to dietary habits are associated
with iron status in this population.

Cross-sectional survey data cannot be interpreted
as showing cause and effect relationships. However,
the analyses between iron status and the selected
dietary, socioeconomic, and health variables indicated
factors in addition to reported iron intake that should
be investigated further.



Background—Review of the
literature

Anemia and iron status

Anemia generally is believed to be the major
nutritional deficiency problem in the United States
today.** However, estimates of the prevalence of
anemia vary widely;® for example, estimates of the
prevalence of anemia range from 17 to 44 percent
among preschool children’ and from 5 to 25 percent
among women ages [15—44 years*!! Problems in
assessing anemia as a public health problem arise from
two causes: (1) there is no general agreement on a
definition of anemia and (2) the commonly used
criteria do not necessarily reveal the cause of anemia.

Generally, anemia is a condition in which an
inadequate amount of oxygen is delivered to cells
throughout the body. Lack of oxygen at the cellular
level creates metabolic slowdown, causes muscles
(such as the heart) to operate less effectively, and
places stress on the circulatory system as it tries to
oxygenate tissues. The physiological symptoms of
anemia tend to be nonspecific, making the condition
difficult to isolate. Mild anemia, for example, may be
associated with dizziness, weakness, fatigue, and irrita-
bility. A person with iron-deficiency anemia may
experience breathlessness, tachycardia, dysphagia, and
palpitation on exertion. A diagnosis of anemia usually
is based on a biochemical determination of the
capacity of an individual's red blood cells to carry
oxygen throughout the body and make it available to
cells.

The only parts of the red blood cell to which
oxygen can be attached und transported are the iron-
containing porphyrin complexes within the protein
hemoglobin. Thus hemoglobin levels reflect anemia
and iron status.

The hemoglobin level represents a relationship
between the production of red blood cells and their
destruction or loss. Low hemoglobin concentrations
may result if red blood cell synthesis is decreased or if
destruction or loss increases, and these conditions are
influenced in turn by several factors. Dietary compo-

nents such as iron, folic acid, and vitamin B affect the
rate of synthesis and successful maturation of red
blood cells. The most common cause of red blood cell
loss is hemorrhage from trauma, surgery, childbirth,
or internal bleeding. Genetic diseases such as sickle
cell disease, thalassemia, and glucose-6-phosphatase
dehydrogenase deficiency can cause red blood cell
destruction. A low hemoglobin level may result from
any of these factors, but the major cause is iron
deficiency.**

Although determination of low hemoglobin con-
centration or hematocrit (volume of packed red blood
cells) may indicate an anemic condition reflecting a
variety of factors involved in the synthesis, destruc-
tion, or loss of red blood cells, more specific tests can
be used to look at the critical factor of iron status. Free
erythrocyte protoporphyrin measures the portion of
the hemoglobin molecule to which iron could be
attached; thus free erythrocyte protoporphyrin levels
will rise proportionally as the amount of iron in
hemoglobin declines. Iron is also transported in blood
plasma. Serum iron, total iron-binding capacity, and
percent transferrin saturation are measures of this
*“circulating iron.”** Iron stores are found in other
body tissues, such as the liver, spleen, and bone
marrow. These iron reserves can be measured by
determining levels of iron storage proteins—marrow
hemosiderin or serum ferritin.

When iron intake satisfies body needs in a healthy
individual, circulating iron is maintained at an optimal
level. However, when iron needs are not met by dietary
iron, the body’s iron stores become progressively
depleted, circulating iron levels are affected and,
ultimately, hemoglobin levels drop because the iron is
insufficient to support the proper synthesis of red
blood cells. Thus iron status is a point on a continuum
that ranges from adequate tissue levels and stores to
depleted tissue levels and stores.

Three stages generally are identified in the process
of iron depletion. In the first stage, iron stores are
reduced, measured by a decrease in marrow hemosid-
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erin and serum ferritin. During this stage, the absorp-
tion of dietary iron may become more efficient, as the
body tries to compensate for increased iron losses or
increased demands for iron.

The second stage involves a severe reduction in
iron stores and impaired red blood cell production.
Serum iron levels generally decline, and the body
compensates by increasing the amount of transferrin,
the protein that transports serum iron. Thus the ratio
of serum iron to iron-binding capacity, or transferrin
saturation, decreases markedly. In this stage, levels of
free erythrocyte protoporphyrin increase, but hemo-
globin levels are in the normal range.

It is difficult to monitor this second stage of iron
depletion because serum iron and total iron-binding
capacity are affected by several factors, not just by
iron. For example, serum iron levels exhibit diurnal
variation, with the highest values usually found in the
morning and the lowest in the evening. Infection alters
serum iron and total iron-binding capacity levels. Both
of these conditions could result in a lower percent
transferrin saturation that might be interpreted as iron
deficiency. .

In the third stage of iron depletion, circulating iron
levels decline, and iron stores may be depleted. This is
reflected by lower hemoglobin concentrations, lower
hematocrit values, and lower percent transferrin satu-
ration.

Iron nutrition in the individual

Each individual’s iron nutrition is a state of
balance between the body’s supplies of iron and needs
for iron. Iron supplies are affected by diet and health;
iron requirements change with age and physiological
conditions such as pregnancy and illness.

Dietary sources of iron include foods, iron supple-
ments, and unintentional sources, such as iron from
cast-iron pots. The amount and chemical form of iron
ingested as well as the individual’s iron needs affect the
body’s capacity to absorb iron.

The average American diet contains 6 milligrams
(mg) of iron per 1,000 kilocalories.!2!? In general, daily
iron intake is about 3 mg in infancy and increases
steadily until adolescence. For males, intake remains
stable at 18 mg throughout adulthood, but females’
intake declines from 15 mg among adolescents to 11
mg among adults. This pattern suggests that total iron
intake is related directly to total caloric intake.4

These figures for daily iron intake do not indicate
how much iron is absorbed. Iron occurs in two forms,
which differ in their availability to the body. Readily
absorbable “heme iron” comes from animal tissues,
such as meat, fish, and poultry. As the name implies, it
is the organic iron bound to myoglobin in muscle
tissues. “Nonheme iron,” which is less available to the
body, also is found in animal products, such as eggs,

and foods from nonanimal origin such as grains,
vegetables, and legumes.

The estimated heme iron intake is only 1-3 mg per
day in the United States.!>!?” Nevertheless, heme iron
is an important contribution to iron status because 27
to 37 percent of the heme iron ingested is ab-
sorbed.!61819 Moreover, heme iron is absorbed directly
into the mucosal cells of the small intestine, which take
up the entire complex without releasing the iron from
its bound form.2°2! Once inside the mucosal cell, heme
iron is released. Other dietary factors are not known to
affect heme iron absorption.’

Nonheme iron is the more abundant dietary
form.22 Because nonheme iron is bound in inorganic
forms and iron-protein compounds, it must be released
and reduced from a ferric to the more soluble ferrous
form by substances in the intestines before it can be
absorbed.?0?* In addition, the absorption of nonheme
iron is affected greatly by other components of the
meal in which it is consumed. Thus it is difficult to
estimate or predict what portion of ingested nonheme
iron is absorbed. 1624

At least two factors enhance the uptake of non-
heme iron by as much as fourfold. These are the “meat
factor” and vitamin C.!2162425 Jron absorption tests in
which adult females ate a typical mixed American
meal revealed that beef, lamb, chicken, pork, and fish
had identical enhancing effects on iron absorption.
Therefore, animal tissue is doubly valuable because it
provides highly available heme iron and also contrib-
utes an enhancing factor that improves the availability
of nonheme iron. This enhancing factor has not been
identified specifically, although studies to date have
ruled out protein or animal protein.!”?6 There is some
evidence that individual amino acids present in larger
amounts in animal tissue protein than in vegetable
protein may be responsible.' Animal protein from
eggs and dairy products does not have an enhancing
effect and may lower the availability of ingested iron
by as much as 60 to 80 percent.>!2!?

Vitamin C (ascorbic acid), the other dietary
constituent known to enhance nonheme iron absorp-
tion, acts by maintaining iron in a reduced, soluble
form that is absorbed readily. Vitamin C also enhances
iron uptake by forming a chelate with iron that
remains soluble (and thus more absorbable), even in
the basic environment of the small intestine.>?¢ The
enhancing effect of vitamin C appears to be limited to 4
hours after iron ingestion.’ It has been suggested that
the effects of animal tissue and vitamin C consumed
together are additive and that 1 gram (g) of meat and 1
mg of ascorbic acid may produce roughly equivalent
effects.16

Other dietary factors may enhance iron absorp-
tion, but most have not been studied sufficiently to
permit an assessment of their effects.>!5-17 On the other
hand, there are several known inhibiting factors,
including tannic acid in tea, which appears to create



insoluble iron complexes.?’” Egg yolk phosvitin,!” ant-
acids,’® calcium and phosphate salts,2® bran,® and
ethylene diamine tetraacetic acid (EDTA) also have
been shown to inhibit iron uptake.

Absorption of heme and nonheme iron also is
affected by an individual’s iron status. As iron stores
become depleted, absorption increases; as more iron is
stored, absorption decreases.!6202¢ Iron status, in turn,
varies according to an individual’s iron requirements.

Iron requirements are determined primarily by the
amount of iron lost in the normal turnover of body
cells, the amount lost from normal and abnormal
losses of blood, and the amount needed to make new
cells and tissues, which may vary during the life cycle.
Normal iron loss in the adult male has been estimated
to be about 1 mg per day.* This loss occurs mainly in
the gastrointestinal tract—0.4 mg as red blood cells,
0.2 mg from bile, and less than 0.1 mg through
exfoliated cells.!*3? Daily losses also include about 0.2
mg through skin as exfoliated cells and in sweat and
about 0.1 mg in urine.®

Females require additional iron to compensate for
that lost in menstrual blood and to meet the needs of
pregnancy. An average of 0.5 mg per day of additional
iron is required to replace that lost in menstrual
blood.? Full-term pregnancy places an additional
demand for 700 to 1,000 mg of iron on the mother, a
need that generally cannot be met without
_supplementation.!2*** Body size and blood volume
also contribute to differences in normal iron losses and
average iron requirements among individuals and
between males and females.

Another factor that affects iron requirements,
especially among adults, is blood loss. A blood
donation of 450 milliliters entails a loss of 225 mg of
iron, the equivalent of a loss of about 0.6 mg per day
over 1 year.* Surgery, accidents, and chronic illnesses
such as ulcers and hemorrhoids also account for
sizable iron losses.

Drugs may increase or decrease iron loss, either
directly or through their effects on blood loss. Oral
contraceptives, for example, reduce menstrual blood
loss.*¥7 Other drugs, such as aspirin, act as gastric or
enteric irritants and increase blood loss.

The dietary and health factors that affect an
individual's iron status often are influenced by social,
cultural, and economic conditions. People with limited
financial resources may not be able to purchase many
iron-rich foods such as meat or foods rich in vitamin
C, such as fresh fruits and vegetables. Inadequate
medical care, which is at least partially a function of
income level, may increase the occurrence or duration
of diseases associated with low iron stores or blood
loss. People with limited education may have trouble
choosing a diet that provides enough iron. Studies have
shown, for example, that mothers’ educational level is
positively correlated with the quality of their children’s
diets.?*# Cultural practices associated with geographic

regions or ethnic goups also may affect iron status.
Pica, the eating of nonfood items (such as clay or
laundry starch), can inhibit iron absorption by binding
available iron and forming insoluble complexes, and
this practice is more common in some cultural and age
groups than in others.

Race is a factor that may be associated with iron
nutrition and anemia. Several large surveys have
reported a higher prevalence of low hemoglobin
among black persons than among white per-
sons.?#42 These differences may be a result of
differences in cultural eating patterns or in income.
However, there is increasing evidence that differences
persist even when iron status measured by percent
transferrin saturation*-*® and socioeconomic status*t+#
are taken into account.

Groups at risk of iron deficiency and
anemia

Because so many dietary, health, and socioeco-
nomic factors interact in determining iron intake, iron
requirements, and iron loss, there is great individual
variation in iron status. Despite this variation, it is
reported commonly in the literature that several
population groups—preschool children, adolescents,
women of childbearing age (including pregnant wom-
en), and the elderly—are most likely to develop iron
deficiency and anemia.??#® The analyses of iron status
derived from NHANES I data directed attention to
three of these groups: children ages 1-3 years,
menstruating women ages 12-54 years, and persons
ages 65-74 years.

Preschool children

The level of iron endowment at birth varies widely.
It generally is believed that most infants are born with
stores sufficient only for the first 4 to 6 months of life,
at which time they become dependent upon dietary or
supplemental iron to maintain body stores and meet
the demands imposed by growth.50

Several factors make it difficult for very young
children to develop and maintain adequate iron status.
Human milk and cow’s milk, the major foods in the
first year of life, are poor sources of iron, although
breast milk at least supplies iron in a form that is
absorbed easily and may thus afford some protection
against development of iron-deficiency anemia.’ Iron-
fortified formulas and dry cereals have been used
increasingly in the past 10 years in an effort to boost
the iron in the daily diet of infants. Nonetheless, by the
time they reach the age of 1 year, many children may
have inadequate iron status.%0

Children over 1 year old whose diet is composed
almost entirely of cow’s milk are at particular risk of
iron deficiency not only because milk is very low in
iron but also because it may be substituted for other



foods that are better sources of iron. In addition, milk
may interfere with iron absorption through the forma-
tion of insoluble iron complexes. It may even promote
iron loss by causing gastrointestinal bleeding (often
called cow’s milk anemia).35!

Women of childbearing age

The combination of menstrual blood loss, in-
creased iron needs in pregnancy, and eating habits,
including dieting, place women of childbearing age at a
high risk of iron deficiency and anemia.

As a continual cause of blood loss, menstruation is
responsible for an average daily iron loss of 0.5 mg,
added to the average normal physiological iron loss of
1.0 mg per day. Some women average daily iron losses
from menstrual flow of as much as 1.4 mg per day,
bringing their total average monthly loss to 2.4 mg per
day.12

Assuming that only 10 percent of dietary iron is
absorbed, women would need to eat 18 mg of iron
daily to meet their physiological needs, and many find
this difficult to achieve. It would take approximately
3,000 calories to provide a daily intake of 18 mg of
iron, far beyond the recommended dietary allowance
for calories for women. As a result, even if a woman
has adequate iron stores when she attains menarche,
the continual additional demand for iron to replace
that loss during her reproductive years through
menstruation may place her at risk of iron deficiency
or anemia.

In addition, pregnancy often exacerbates this
cumulative iron loss by increasing the iron needs of a
woman who may be bordering on iron deficiency.
Increased demands for iron arise from a 25-percent
increase in maternal hemoglobin mass and the need to
provide tissue iron and develop iron stores in the fetus.
Because the iron needs of the fetus will be met before

those of the mother, a pregnant woman may experi-
ence further drain on her iron stores and may not be
able to compensate for this loss after giving birth.5-5

The elderly

With increasing age, people are more prone to
health problems. Many chronic conditions, such as
arthritis, which are more prevalent in the elderly and
result in disability or discomfort, may influence eating
patterns.> Dental and other impairments that may
influence diet are also more prevalent among older
persons. For example, the percent of persons ages
65-74 years without natural teeth is higher (about 45
percent), than that of persons ages 18—64 years,% and
the rate of visual and paralytic impairments is much
higher among persons ages 65 years and over than
among younger people.’” A study of NHANES I data
showed that a higher proportion of persons ages 65-74
years with natural teeth, ingested foods that are
sources of iron, vitamin C, and protein at levels at or
above the NHANES standards than persons of similar
ages without natural teeth or whose teeth were
indicated for extraction did.s®

Studies have reported that many senior citizens
have iron intakes below recommended allowances, that
iron intake decreases with increasing age, and that
protein sources may change from red meats to less
expensive nonmeat substitutes.*$ Low-cost, high-en-
ergy foods such as cereals, pastas, and legumes have
lower iron content and less available forms of iron than
animal protein foods. A slight decrease in iron intake
and lower meat consumption have been documented
from the NHANES 1 data for persons ages 65-74
years.6162

The dietary habits of this group, as with all
subpopulations, are influenced by many social, cultur-
al, and economic conditions.63%



Methodology: Sources and
limitations of the data

Survey procedure

Medical and demographic data were collected for
NHANES 1 from April 1971 to June 1974. Teams of
interviewers and examiners moved with specially
designed and constructed mobile examination centers
to each of the 65 selected sample areas so that standard
physical examinations could be given under standard
conditions. Of the 28,043 persons ages 1-74 years who
were selected in the national probability sample,
20,749 (74 percent) were examined.?

Information available from this sample included
information from general medical, dermatological, and
dental examinations; medical history questionnaires;
dietary interviews consisting of a 24-hour recall and a
food frequency questionnaire; and laboratory analyses
of blood and urine samples. Body measurements were
taken by trained technicians, and demographic data
were obtained by interviewers from the U.S. Bureau of
the Census. In addition, a detailed component of the
survey consisting of a general medical history supple-
ment, supplements for arthritis and for respiratory and
cardiovascular conditions, a health care needs ques-
tionnaire, a2 general well-being questionnaire, and more
extensive medical and laboratory examinations was
administered to a subsample of 3,854 adults ages
25-74 years. The analyses presented in this report are
based on the 20,749 examined persons.

Biochemical determinations

Blood specimens were obtained by venipuncture
for adults and by venipuncture or fingerstick for
children ages 1-3 years.® Hemoglobin levels were
determined in the mobile examination centers using a
Coulter Hemoglobinometer, which employs a beam of

*Appendix I includes a more detailed account of the selection of the
national probability sample.

5The method used to obtain the blood specimen for each child was not
recorded.

light and a photoelectric measuring device to compare
a measured reference solution to the blood sample. The
hemoglobinometer was checked daily with commer-
cially available hemoglobin reference solutions. Hemo-
globin concentration was computed automatically and
displayed in grams per deciliter (g/dl). The test was
run twice and samples had to agree within 0.2 g/dl.
Readings of less than 11.0 g/dl or more than 18.5 g/dl
were retested for accuracy and then called to the
attention of a physician.

Serum samples were frozen and sent to the
Nutrition Biochemistry Laboratory at the Centers for
Disease Control, where serum iron and total iron-
binding capacity were measured using a modification
of the automated Technicon AAII 25 method.®> The
technique involved measuring the intensity of the
violet-colored complex formed in the reaction between
Ferrozine and Fe(II) in pH 5.0 buffer at 562 nm. Total
iron-binding capacity was determined by diluting
serum specimens and quality control samples with an
iron-saturating solution, removing excess iron, centri-
fuging, and analyzing the supernatent for iron using
the serum iron method. Determinations were repeated
for serum iron below 50 and above 250 pg/dl and for
total iron-binding capacity below 250 and above 500
pg/dl. Percent transferrin saturation then was calcu-
lated. A more detailed description of biochemical
methods used to obtain these data has been pub-
lished.ss

Assessment of iron status

The biochemical determinations available from
NHANES 1 included three measurements that com-
monly are used to assess iron status—hemoglobin
concentration, serum iron, and total iron-binding
capacity. They were used to create three clas-
sifications of iron status—low hemoglobin (low Hb),

“Hematocrit was also determined, but it was not used in this study because
it is highly correlated with hemoglobin levels.



Table A. Age- and sex-specific hemoglobin reference standards!

Hemoglobin value

Age Sex (9/d)
1-5 years....ivevvecnee Male and female 11.0
6-11 yearS....cccecereemnnee Male and female 11.5
12-14 years........ccoene.. Male 125
12-14 years....ccceveeenee. Female 12.0
15-17 years...... Male 13.0
15-17 years...... Female 12.0
18-74 years...... Male 14.0
18-74 years.......cccocueeeann.. Female 12.0

1See references 66 and 67.

low percent transferrin saturation (low TS), and low
hemoglobin combined with low percent transferrin
saturation (low Hb/TS) in this report.

Hemoglobin levels are the most widely used
measure of anemia. In this study, persons with
hemoglobin levels below the reference standard for
their age and sex (table A), were classified as low Hb.
This category describes persons who are below a
generally accepted cutoff point for anemia. The hemo-
globin levels could reflect the presence of several
factors that affect the synthesis, maturation, destruc-
tion, and loss of red blood cells.

As serum iron levels decline, the capacity to
transport iron, or total iron-binding capacity (TIBC),
increases as the body attempts to compensate by
creating more iron-carrying transferrin proteins. Thus
the ratio of serum iron to TIBC, called percent
transferrin saturation (TS), declines markedly. Percent
transferrin saturation is widely considered a better
indicator of circulating iron status than serum iron or
TIBC alone.® However, in chronic infections, TS
decreases but TIBC does not increase and may even
decrease slightly. Thus to exclude from the analyses
persons with low TS values due to infection, this study
used TS and TIBC to categorize persons with low
circulating iron. Persons with a TS below 16 percent
and a TIBC above 250 pg/dl were classified as low TS.

Persons with hemoglobin levels below the standard
for their age and sex in conjunction with low circulat-
ing iron (defined as transferrin saturation below 16
percent and total iron-binding capacity above 250
pg/dl) were placed into the third category, low
Hb/TS. Instead of a reading of low hemoglobin alone,
this category reflects an anemic condition that can be
attributed to lack of iron or iron-deficiency ane-
mia,68.69

Persons not in these categories were referred to as
having adequate Hb, adequate TS, or adequate Hb/TS.
However, ‘“adequate” cannot be interpreted as a
clinical judgment of iron status. The categories of iron
status used in this report are defined according to
reference standards, which is only one approach to
determining an anemic condition.

Above all, although the measurements used to
classify the data were chosen to reflect stages of
general anemia, iron deficiency, and iron-deficiency
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anemia, they do not represent the prevalence of disease
but rather the prevalence of biochemical levels that are
below the chosen reference standards. Because individ-
uval iron requirements vary widely, analyses reporting
that a certain number of persons are in the low Hb
category do not mean that this number of cases of
anemia exist, nor does the statement that a certain
number of persons have adequate Hb mean that none
of these persons could be diagnosed as anemic. For
example, a 30-year-old female with a hemoglobin level
of 12.0 g/dl, the reference standard for her age, may
not have a sufficient iron supply to meet her body’s
needs, while another female of the same age with a
hemoglobin level of 11.5 g/dl may not need or even be
able to absorb additional iron. A further consequence
of using this approach to classify iron status is that the
prevalence estimates calculated in this study are
dependent on the reference standards used. Revising
the standards would alter the prevalence estimates,
although the conditions measured by the biochemical
determinations do not change.

Other approaches—clinical trials (response to iron
therapy intervention), multiple iron parameters, and
distribution analysis—have been used to estimate the
prevalence of anemia in populations. The first ap-
proach was not applicable to this survey data, and the
second approach was of limited use because only some
of the iron-related determinations were done in
NHANES 1. The third method, distribution analysis,
has been used to look at the iron status of women ages
18-44 years.#* However, the large sample sizes re-
quired by this approach made it less desirable for use
in this general study. Therefore, the use of cutoff
values was the most appropriate method for the study
of iron status using NHANES I data.

Calculation of dietary intake and
absorbable iron

Dietary intake and food consumption patterns
were determined for each examinee using two meth-
ods: (1) a 24-hour recall questionnaire and (2) a food
frequency questionnaire. Interviews were conducted by
trained staff who had bachelor’s degrees in food and
nutrition or who were registered dietitians.

The recall covered the 24-hour period ending at
midnight the day before the examination. Examina-
tions were performed Tuesday through Saturday, so
that weekends, when eating patterns may be different,
were excluded. The examinee (or parent of a child
under age 12) was asked to report all foods, beverages,
and supplements consumed on a meal-by-meal basis
(breakfast, lunch, supper, snack). To help the exami-
nee estimate portion size, three-dimensional food
models were used. The data were coded, edited, and
computer analyzed at NCHS for nutrient value per
100-gram portion of food. A computer model to



analyze the types of foods consumed in each ingestion
period was designed and implemented at Abt Asso-
ciates, Inc.

The food frequency questionnaire, which was used
to collect information on how often different types of
foods were consumed during the preceding 3 months,
was administered after the 24-hour recall. In addition
to providing data about usual food consumption
patterns, the food frequency questionnaire helped the
interviewer determine whether the foods consumed on
the day reported were typical of those consumed over a
longer period. The frequency questionnaire also helped
the interviewer identify and clarify inconsistent re-
sponses.

Both of these instruments have methodological
problems. The 24-hour recall is limited to one day;
however, intake for any one day may be neither usual
nor representative of a person’s overall diet. Moreover,
the 24-hour recall is designed to provide an estimate of
the quantities of food consumed, and individuals vary
greatly in their ability to remember what they ate.
People also err in estimating the amounts of food they
ate. Finally, error is introduced into the 24-hour recall
because methods of food preparation vary greatly
among respondents, and it is difficult to determine the
nutrient content of many commercial or mixed dishes.
Thus the available nutrient breakdowns provide only
rough estimates of the nutritive value of the foods
reported.

The food frequency questionnaire is subject to the
same limitations as the 24-hour recall because the
respondents must remember and report the wide
variety of foods and beverages consumed over a 3-
month period, as well as estimate how frequently each
item was consumed. Because the quantities consumed
are not reported, nutrient intake cannot be calculated
accurately from the food frequency questionnaires.
Therefore, data from the food frequency question-
naires were not included in the analyses for this report.

Mean iron intake values, which are the most
widely used estimates of dietary iron intake, were
computed from the 24-hour recall data to examine the
relationship between iron intake and the iron status
categories investigated in the prevalence analysis.
However, mean iron intake does not represent accu-
rately the amount of iron available to or absorbed by
the individual. In the relational analyses, which also
considered iron intake as one factor contributing to
iron status, iron intake from the 24-hour recall data
was adjusted according to an experimental method
developed by Monsen and Cook.16.17

This calculation of absorbable iron took into
account the consumption of heme iron, two facilitators
(the meat factor and vitamin C), and one inhibitor
(tea). Meals were calculated separately and totalled for
the 24-hour period. A two-stage classification system
was employed.

First, the iron ingested was classified into a low,

medium, or high availability category according to
enhancing and inhibiting factors in the meal, as
follows:

Low availability—Meals that contained less than
24 mg of vitamin C or less than 6 g of protein from
meat, fish, or poultry.

Medium availability—Meals that contained more

.than 25 mg but less than 75 mg of vitamin C or more

than 6 g but less than 18 g of protein from meat, fish,
or poultry.

High availability—Meals that contained more than
75 mg of vitamin C or more than 18 g of protein from
meat, fish, or poultry or from 25-75 mg of vitamin C
plus from 6-18 g of protein from meat, fish, or poultry.

If more than 225 g of tea was consumed during the
ingestion period, the iron intake was dropped one
category unless it was classified as low availability.

The Monsen algorithm on which this step is based
employed grams of meat, fish, and poultry rather than
grams of protein. In this model, it was assumed that
lean meat contains approximately 25 percent protein;
thus 6 grams of protein corresponds to approximately
25 grams of meat, fish, or poultry.

In the second step, iron intake was divided into its
heme and nonheme components. It was assumed that
40 percent of the total iron present in meat, fish, and
poultry was heme iron. The availability category
determined in step one, according to the enhancing or
inhibitory nature of the meal, affected the percent of
heme and nonheme iron that would be absorbed. For
example, it was assumed that only 3 percent of
nonheme iron would be absorbed in a low availability
meal, but 8 percent would be absorbed in a high
availability meal.!617.2

Low availability meal: Absorbable iron = (heme
iron X 0.110) 4+ (nonheme iron X 0.030)

Medium availability meal: Absorbable iron =
(heme iron X 0.122) + (nonheme iron X 0.050)

High availability meal: Absorbable iron = (heme
iron X 0.14) + (nonheme iron X 0.080)

Relational analyses: Analytical
subgroups, independent variables, and
tests of statistical significance

The relational analyses were designed to examine
associations between iron status and dietary, health,
socioeconomic, and demographic variables. Separate
but parallel analyses were performed on three
groups—children ages 1-3 years, women ages 12-54
years between menarche and menopause, and persons
ages 65-74 years. These groups generally are consid-
ered to be at risk of iron deficiency and anemia. They
also were chosen for closer study because analyses of



the NHANES 1 data revealed a sufficient prevalence of
low Hb, low TS, or low Hb/TS to suggest that there
might be a public health problem in these groups and
because the sample sizes were large enough 1o draw
meaningful statistical conclusions.

The subpopulation of children ages 1-3 years
comprised black and white children and both sexes.
The group of menstruating women was composed of
black and white women who had attained menarche
and had not reached menopause (ages 12-54 years),
excluding pregnant women and women who had been
pregnant within the past year. The elderly subpopula-
tion was defined as persons ages 65-74 years, male and
female and black and white. Adults with a history of
ulcers, who might be suffering from large blood losses,
or have diabetes, were excluded from the analyses.
These groups were excluded because of the known
association of the condition with iron status or dietary
intake status. As noted earlier, the sample sizes within
each subgroup varied because of missing data for some
of the independent variables.

For each group, relationships between iron status
and an extensive set of independent variables were
considered. Approximately 200 independent variables,
hypothesized to be associated with iron status or iron
intake, were selected for study from the available
NHANES I data tapes. Preliminary statistical analyses
were conducted to collapse these variables into a
smaller set of analytical constructs for use in subse-
quent bivariate and multivariate analyses. Variables
that had a high proportion of missing data, did not
vary across the sample, or were not easily quantified
were set aside. The food frequency questionnaire data,
for example, were eliminated for the last reason. In
addition, variables that addressed the identical con-
struct were collapsed into a single variable; for
example, several questions about aspirin were col-
lapsed into a single measure of regular aspirin use.
Many other potential variables were excluded on the
basis of low frequency (e.g., leukemia), the expectation
of little relationship to iron status (e.g., dermatology
exam), or poor measurement properties (e.g., physical
activity).

The resulting set of “‘core variables” to be tested
was composed of the 21 variables listed below. The
definitions of these variables are presented in appendix
I1.

Total iron intake (mg)

(log) Total iron intake (log mg)

Total animal tissue iron intake (mg)
Total non-animal tissue iron intake (mg)
Total protein intake (mg)

Total animal tissue protein intake (mg)
Total non-animal tissue protein intake (mg)
Estimated available iron (mg)

Estimated available iron with tea (mg)
Vitamin C intake (mg)

Pica
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Regular vitamin use

Regular mineral use

Regular vitamin and mineral use
Regular aspirin use

Age

Poverty income ratio (a poverty index)
Estimated family income

Number of persons in the household
Age of head of household

Years of education of head of household

In addition, a few variables of particular interest
within each age group were added to the appropriate
subpopulation. For children ages 1-3 years, additional
variables included history of breastfeeding and vari-
ables related to the child’s birth. The analyses for
menstruating women and the elderly included vari-
ables dealing with general health, reproductive history,
and two additional demographic variables, as de-
scribed below.

Children ages 1-3 years

Ever breast-fed

Mother’s age at child’s birth
Whether child was the first born
Child’s birthweight

Whether child was premature
Whether child is presently ill

Women ages 12-54 and persons ages 65-74 years

Special diet

Age menstruation began

Ever pregnant

Ever diagnosed as anemic

Any trouble eating _ )

General findings on the general medical exam

Ever had abdominal surgery

Married

Education of examinee

Current or recent use of oral contraceptives
(women ages 12—-54 years only)

For each group, bivariate analyses were conducted
to examine the relationship between iron status and
each variable in the appropriate core set. Two-tailed
Z-tests with a significance level of 0.05 were conducted
taking into account the complex survey design (see
appendix I).

As a further step to understanding the relationship
of these dietary, health, socioeconomic, and demo-
graphic variables to iron status, a limited set of
variables was placed into a multivariate logistic frame-
work. These multivariate analyses were designed to
determine which combination of variables was most
associated with the various iron status categories in
each subgroup. This approach was concerned with
discerning associations that might warrant closer
study and does not show cause-and-effect relationships
between any variable and iron status.

As a general guideline, the dietary and health
variables that were significantly associated with iron



status in the bivariate analyses were chosen for the
multivariate analyses. As a final test of iron intake,
however, (log) mean iron intake and estimated absorb-
able iron were placed in the multivariate framework,
regardless of the results of the bivariate test. In
addition, a few variables of special interest—those
common in a particular age group or those holding
general theoretical interest—were included in the
multivariate set.

Furthermore, the socioeconomic and demographic
variables included in the core bivariate set could not be
examined simultaneously in a single multivariate
model because many of them were highly correlated. A
series of logistic analyses was conducted to select a
smaller set of these varables that were relatively
unconfounded and related to iron status. These analy-
ses were designed to assess whether the logarithmic
transformation of a poverty index called the poverty
income ratio (PIR), was a better variable than PIR
itself and whether any additional demographic vari-
ables (other than age, race, and sex of the examined
person) contributed to the analyses when used in
conjunction with PIR. (The poverty index and how it
is calculated are discussed in appendix II.) The
analyses, conducted simultaneously for all three

groups for each iron status category, showed that the
logarithmic transformation of PIR did not predict iron
status better than PIR. In addition, the only socioeco-
nomic variable that had a significant effect when
entered with PIR was years of educaton of the head of
the household. Because these results were consistent
across all three analytic groups and for all measures of
iron status, PIR and years of educaton of the head of
household were entered as socioeconomic covariates in
all multivariate analyses.

Initially, a simple forward stepwise solution to the
logistic model was obtained without taking into
account the complex sample design. If any variable
was not included because of collinearity between it and
the remaining variables in the model, the variable was
tested without including its collinear measures. Two-
tailed z-tests with a significance level of 0.05 were
conducted. Each variable that was significant under
this approach (f > 1.96) was retained for the final
model. If at that point, dietary iron intake was not
entered in the model, it was “forced in,” to yield a final
test of its significance in relation to iron status when
controlling for all other significant variables. (A
detailed presentation of the statistical approach is
included in appendix 1.)
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Findings

Iron status

The mean values and distribution of the measures
of iron status collected in NHANES 1 (hemoglobin,
hematocrit, serum iron, total iron-binding capacity,
and percent transferrin saturation) are shown in tables
1-10.

These measures were used as described in the
preceding section to calculate prevalence rates for
three categories of iron status—low Hb, low TS, and
low Hb/TS. Prevalence estimates for various age
groups, males and females, and black and white
persons are presented in tables 11-13 and summarized
in figures 1-9. Z-statistics for selected comparisons of
prevalences of iron status are presented in table 14.
Prevalence rates for pregnant and nonpregnant women
and Z-statistics are presented in table 15. Differences
with a Z-value greater than 1.96 (p < .05) are noted as
“significant” in the text.

Age and sex

The prevalence of low Hb decreased rapidly from
infancy through the preschool years, from a peak of
19.3 percent for males and 12.6 percent for females at
age 1 to 1.7 percent and 1.9 percent by ages 4-5 years
(table 11 and figure 1). A brief rise in prevalence
occurred for children entering adolescence (ages 6-11
years), which continued for males into ages 12-14
years. The prevalence was higher for boys ages 12-14
years (7.6 percent) than for girls of similar ages (3.4
percent), although the difference was not statistically
significant.

Prevalence rates of low Hb were relatively con-
stant at approximately 5 percent for adults (ages 18-54
years) of both sexes. With advancing age, however, the
prevalence rate rose markedly for males, beginning at
ages 55-64 years. At ages 65-74 years, males had a
prevalence of 14.9 percent and females only 4.3
percent, a difference that is statistically significant.

The prevalence of iron deficiency, as defined by
percent transferrin saturation and total iron-binding
capacity, generally was higher than that of low
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hemoglobin, except among adult males. Low TS
peaked at age 1 with a prevalence of 50.8 percent for
males and 38.3 percent for females (table 12 and figure
4). During the childhood years, the prevalence de-
creased rapidly for both sexes, dropping to 8.6 percent
for boys and 13.1 percent for girls ages 12-14 years.
Beginning in adolescence, values for females rose
slightly and reached 16.4 percent for ages 18—44 years,
while the prevalence rate for males dropped to 3.6
percent. This difference is statistically significant.

Beginning at the age group 45-54 years, preva-
lence rates for males and females became similar and
decreased to approximately 47 percent by ages 65-74
years.

The combination of low Hb and low TS showed
the lowest prevalence of the three categories. Except at
age 1, when it was especially marked (17.7 percent for
males and 9.9 percent for females), the prevalence of
low Hb/TS for any age and sex group never exceeded
4 percent (table 13 and figure 7). Within this low level,
however, the pattern was similar to that observed for
the other two categories of iron status.

Race

In many instances, the prevalence of low Hb was
significantly higher for black than for white persons
among males and females and at all ages. Except at
ages 55-64 years among males and ages 4-5 years
among females, the prevalence of low Hb was 2 to 10
times as high among black persons. For example, the
prevalence among white women ages 18—44 years was
3.4 percent; it was almost five times as high (15.8
percent) among black women of the same ages (table
11 and figures 2 and 3).

Differences between black and white persons gen-
erally were not as great for low TS and low Hb/TS nor
were the rates for black persons consistently higher
(tables 12 and 13, figures 5 and 6, and figures 8 and 9).
Furthermore, although black persons tended to have
slightly higher prevalence rates in both categories,
most differences were not statistically significant.
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These findings are consistent with previous
research,4-45 which indicates that a racial variation in
iron status appears to be prominent for low hemoglo-
bin but not for other indicators of iron status.

Pregnancy

Because iron status measures may change during
pregnancy, pregnant women were analyzed as a
separate sample. Table 15 shows that pregnant women
ages 18—44 years were six times as likely to have low
hemoglobin as women in this age range who are not
pregnant. This significant difference was observed
among black women and white women,; the prevalence
of low hemoglobin for pregnant women was three
times and eight times as high. No significant
differences between pregnant and nonpregnant women
were found for the low TS or low Hb/TS categories.

Iron intake and iron status

Mean iron intakes (mg per day) of persons in two
of the iron status categories analyzed by age, sex, and
race, are presented in tables 16 and 17. Results for the
total sample classified as low or adequate Hb and low
or adequate TS are shown in figures 10-13. These
figures are presented to show the overall relationship.
Selected subgroups have small sample sizes that
account for large variability in the mean iron intakes.
(Mean iron intakes for pregnant women are presented
in table B.) Associations with a Z-statistic of greater
than 1,96 are noted as “‘significant” in the text.

Age, sex, and race

In general, males with low hemoglobin levels had
mean iron intakes similar to males with adequate
hemoglobin levels. Similar findings were observed for
females with low and adequate hemoglobin levels.

With one exception, the differences in mean iron
intake for males classified as low and adequate TS were

nonsignificant. No significant differences were found
for females.

One marked difference between the sexes was that
ferales’ iron intake decreased between the ages 12 and
17 years, while males’ intake increased. This pattern
was found in all the low and adequate Hb and TS
categories of iron status, although it was most pro-
nounced in the low TS group. Too few individuals
were classified as low Hb/TS to present findings about
their iron intake.

Similarly, the sample sizes for black persons were
too small to substantiate any racial pattern of
differences in iron intake. In general, the iron intake of
black persons in the various iron status categories was
similar to that of the total sample.

Overall, mean daily iron intakes were lower than
the recommended allowances for each age and sex.!?

Pregnancy

As shown in table B, no statistically significant
differences were found in the iron intake of pregnant
and nonpregnant women for low and adequate hemo-
globin levels. Although the difference for black women
was larger, the small sample sizes precluded testing the
difference for statistical significance.

The difference in iron intake of pregnant and
nonpregnant women with low and adequate transferrin
saturation levels was significant for all races combined
and for white women. For black women, the difference
was in the same direction, but small sample sizes again
led to unreliable estimates. Too few pregnant women
had low hemoglobin combined with low transferrin
saturation values to present findings for this iron status
indicator.

Relational analyses

For each subpopulation—children ages 1-3 years,
menstruating women ages 12-54 years, and persons
ages 65-74 years—bivariate analyses were conducted
on a core set of dietary, health, socioeconomic and

Table B. Z-statistics for comparison of iron intake for low and adequate iron status' for pregnant women 18-44 years, with mean, and
standard error of the mean, by iron status indicator and race: United States, 1971-74

Low Adeguate
fron status indicator and race Number of Standard Number of Standard Z-stalistic
examined Mean error of examined Mean error of
persons mean persons mean
Hemoglobin

All races?... 63 11.1 0.67 133 10.9 0.46 0.25
White............ 39 11.4 0.85 113 10.6 0.49 0.62
Black 22 *10.3 *1.11 14 *13.7 *1.66
All TACES? .ottt e 40 9.0 0.68 155 1.5 0.43 -3.10
WHIE....ce et e 30 8.6 0.77 117 11.4 0.48 -3.09
BlACK...eceei et e 9 *10.4 *1.40 31 12.7 1.13 .

1 Low and adequate levels as defined in this report.
2|ncludes data for races which are not shown as separate categores.

NOTE: Estimates preceded by an asterisk do not meet this report's standards of reliability (i.e., the number of examined persons is less than 25).
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demographic variables. Multivariate logistic analyses
also were conducted on a smaller set of these variables.
Because data were missing on some of these inde-
pendent variables for certain sample persons, the
sample sizes in the analyses vary within the subgroups.
All associations discussed in the text are significant at
a value of 1.96 (p < .05), unless specifically noted as
“not statistically significant.”

Children ages 1-3 years

Analyses examining the relationship between iron
status and a core set of dietary, health, socioeconomic,
and demographic variables were performed only for
children classified as having low or adequate hemoglo-
bin, because about 45 percent of the serum iron and
total iron-binding capacity data were missing from
NHANES 1 for this age group. Appendix I discusses
some of the reasons this large amount of blood data
were missing in this survey. Males and females were
not analyzed separately because sexual differences in
iron status are not noted until adolescence, when
menstruation begins in femnales, and both sexes experi-
ence growth spurts.”™

Bivariate analyses were conducted for 27 variables,

and results for the total sample (table 19) showed 16
statistically significant associations. Many of these
associations were for dietary variables—most of the
iron intake variables, animal protein intake, vitamin C
intake, and regular vitamin and mineral use. Two
variables related to dietary habits also were significant;
37.5 percent of the children in the low Hb category
had a history of pica compared with 18.3 percent of
the children in the adequate Hb category. In addition,
only 16.9 percent of the children with low Hb had been
breastfed, compared with 26.5 percent of those with
adequate Hb.

The only health variable for which differences were
significant was “presently ill,”” but there were four
significant findings for the socioeconomic and demo-
graphic variables. Children with low Hb were younger,
with a mean age of 2.19 years compared with 2.58
years for the children with adequate Hb. Low hemo-
globin also was associated with a lower poverty index
ratio, more people in the household, and lower
educational level of the head of household.

Tables 20 and 21 present the results of analyses
conducted for black children and white children.
Among white children with low compared with
adequate Hb, significant differences were found for the
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same variables that were significant in the total sample,
except for vitamin C intake, breastfeeding, and pres-
ently ill, and with the addition of total animal tissue
iron intake. The same trends were evident for black
children as well, although the only statistically sig-
nificant difference was for age. This may be due to the
small sample sizes for black persons. In the white
population, 105 children had low Hb, and 960 children
had adequate Hb; in the black population the sample
sizes were 72 children with low Hb, and 285 children
- with adequate Hb. Because standard errors were
substantially higher for the estimates for the black
population than for the white population, a difference
that was statistically significant for white children may
not be significant for black children. When results for
the sample of black children were examined for each of
the seven variables found to be significantly associated
with low hemoglobin in the analyses for the total
sample and the white sample, the differences between
means for each variable were quite consistent. This
also suggests that the lack of statistical significance
within the analyses of black children was due primari-
ly to higher standard errors associated with the small
number in the sample.

Three of the socioeconomic and demographic
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variables that were significantly associated with hemo-
globin status in the bivariate analyses for the total and
white samples were chosen for analysis in the multi-
variate framework—PIR, years of education of the
head of household, and age. Most dietary variables
that were significant in the bivariate analyses were
correlated with iron intake, so (log) total iron intake
and estimated available iron were retained for multi-
variate analysis, with vitamin and mineral use and
pica. Race was the eighth variable 1ncluded in the
mutivariate analysis.

The results of the multivariate approach (table 22)
showed that age, race, PIR, and education of the head
of household still were significantly associated with
low hemoglobin. Children who were younger, black,
from poorer homes, and from homes in which the head
of the household had fewer years of educatlon were
more likely to have low hemoglobm '

When these socioeconomic and demographic
effects were taken into account, pica and iron intake
also were associated with low hemoglobin, indicating
that two factors related to diet—adequate iron intake
and the absence of pica—make it more likely that a
child’s iron status will be adequate regardless of
socioeconomic situation. The contributions of (log)
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total iron intake and estimated available iron were
about equal in the final logistic equation, suggesting
that adjusting iron intake for bioavailability does not
offer any advantage in explaining low hemoglobin in
children.

Menstruating women ages 12-54 years

Because of cumulative iron losses due to menstrua-
tion and pregnancy, women of childbearing age have
been considered particularly susceptible to iron
deficiency and anemia.’? The prevalence estimates
calculated from NHANES I data suggest that these
conditions may not be as widespread as has been
postulated; however, they are prevalent enough to
warrant closer examination.

A large sample with complete data permitted
analyses of possible correlates of all three iron status
categories for menstruating women ages 12-54 years.
Bivariate analyses of 31 variables were conducted for
each category for the total sample of women and for
black women and white women separately. Results are
presented in tables 23-31.

The bivariate analyses for the total sample (tables
23-25) produced few significant associations. Only age,

previous pregnancy, and years of education of the head
of household were associated with all three iron status
categories. Analyses of the sample of white women
(tables 26-28) yielded similar statistical results; analy-
ses of the sample of black women (tables 29-31)
showed differences that were similar in magnitude but
were not statistically significant, probably because of
small sample sizes. Women who were older, had ever
been pregnant, and came from homes where the head
of the household had less education, were more likely
to have poor iron status measured by Hb, TS, or both.

Several other variables were significantly associ-
ated with two iron status categories. The dietary
variable of vitamin and mineral supplementation was
associated with TS or Hb combined with TS for the
total sample and for white women. Previous diagnosis
of anemia, which often is related to previous pregnan-
cy, was associated with low Hb or low Hb combined
with low TS for the same two samples. Women who
reported using oral contraceptives, which may reduce
iron losses by reducing menstrual blood flow, were
more likely to be in the adequate TS and adequate
Hb/TS categories; this association was significant for
the total, white, and black samples. Of the demograph-
ic variables, age of the head of household was
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associated with Hb or Hb combined with TS in the
total and white samples. In addition, a few variables
showed significant associations with only one iron
status category (tables 23-31).

Twelve variables were selected for examination in
the multivariate framework. Two demographic vari-
ables—age and years of education of the head of
household—that were consistently significant in the
bivariate analyses were retained for the multivariate
-analyses. Race also was included, as was PIR. Of the
dietary variables, regular vitamin use was a significant
correlate in the bivariate analyses; (log) total iron
intake and estimated available iron were automatically
included; and pica was included for theoretical inter-
est. The health variables chosen were previous preg-
nancy, previous diagnosis of anemia, and oral contra-
ceptive use, which were significantly associated with
iron status in the bivariate analyses, and age of
menarche, which showed a high correlation.

Because this set of variables was larger and
contained more intercorrelated variables than the set
of variables chosen for multivariate analysis for chil-
dren, the analytic strategy was more complex. First, a
series of models was tested to (1) examine the
significance of the individual independent variables, (2)
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ascertain which variables were confounded, and (3)
identify the combination of variables that was most
associated with iron status. These analyses yielded a
final model of seven variables that were consistently
and significantly associated with iron status, as shown
in tables 32-34.

These seven variables included the four socioeco-
nomic and demographic variables that were significant
correlates of iron status in children—PIR, education
of the head of household, age, and race. Persons from
poorer homes and homes where the household head
had less education were more likely to have low Hb.
Black women were six times more likely to have low
Hb and almost three times more likely to have low
Hb/TS than white women. The older a woman was,
the more likely she was to have poor iron status as
measured by Hb, TS, or both.

The health variables were the other major factors
affecting iron status over and above socioeconomic
status, age, and race. Women who were using oral
contraceptives were only half as likely to have low Hb,
low TS, or low Hb/TS as women who did not use oral
contraceptives. On the other hand, women whe had
ever been pregnant were more likely to be in the low
Hb or low TS categories, and women who had been




diagnosed as anemic were twice as likely to have low
Hb or low Hb/TS as women who had never been
diagnosed as anemic. Most diagnoses of anemia had
been made during or immediately after pregnancy,
which further suggests that pregnancy has long-term
effects on iron status.

In fact, it is difficult in this approach to separate
the effects of previous pregnancy, previous diagnosis
of anemia, and age. Women who have been pregnant
are more likely to have been diagnosed as anemic, and
they also are generally older than women who have
never been pregnant. When all three variables are
entered in one model, only one or two remain
significant. Therefore, it was concluded that the
configuration of these variables is associated with iron
status.

Elderly persons ages 65-74 years

The sample of the clderly included only a few
persons who were classified as low Hb/TS, so the
analyses of the relationship between iron status and
possible correlates focused on low Hb and low TS.

Bivariate analyses of 30 variables revealed few
significant differences between persons in the low or
adequate Hb and low or adequate TS categories (tables
35 and 36). Low hemoglobin was significantly associ-
ated with lower PIR, more people in the household,
and less education for both the examinee and the head
of household in the analyses for the total sample.
Significant health variables were previous diagnosis of
anemia and, for women, previous pregnancy. Use of
vitamin and mineral supplements was associated with
Hb and vitamin C intake with TS. Low TS also was
associated with aspirin use and with age of the head of
household.

Separate analyses conducted for white persons and
black persons yielded similar results (table 37—40). In
most cases, the magnitude of the differences between

groups was similar, but the differences usually were
not significant within the racial groups because of the
small sample sizes.

A set of 12 variables was selected for multivariate
analysis. This set included five socioeconomic and
demographic varibles (PIR, years of education of the
head of household, age, race, and sex) and four dietary
and health variables that were significant correlates in
the bivariate analyses (regular vitamin use and regular
vitamin and/or mineral use, previous diagnosis of
anemia, and previous pregnancy). Estimated available
iron and (log) total iron intake were included automat-
ically. Two health variables that were reported by
many people in the elderly subgroup—findings on the
general medical examination and trouble eating—were
included in the multivariate analysis, although they
were not significant correlates in the bivariate analyses.

In the multivariate approach, six variables were
significantly associated with low Hb, including race
and sex; black persons were six times more likely to
have low Hb than white persons, and men were seven
times more likely to have low Hb than females. As was
found in the analyses for menstruating women, the
health variables were associated with hemoglobin, but
dietary factors were not. Elderly persons who had a
history of anemia, who said they had trouble eating,
and who had health problems noted on their general
medical exams were two to three times more likely to
have low hemoglobin than persons without these
difficulties.

Only one variable, years of education of the head
of household, was associated with low TS in the elderly
subgroup. However, this association was not sig-
nificant in the bivariate analyses, nor were the associa-
tions between trouble eating and findings on the
medical exam and low hemoglobin. Although the
multivariate analyses indicated that socioeconomic
and health factors are important contributors to iron
status among the elderly, this approach did not reveal
any clear-cut relationships.
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Discussion

Iron-deficiency anemia is believed to be the major
nutritional deficiency problem in the United States
today.>-* Estimates of the prevalence vary, but there is
general agreement that the populations at greatest risk
are infants, adolescents, females during the reproduc-
tive years, and pregnant women.!2204 The primary
cause of anemia usually is attributed to nutrition, that
is, the increased physiological need for iron either to
support growth or to compensate for iron losses that
exceed intake and absorption.’? Small-scale and na-
tional nutrition studies have shown that iron intake is
below recommended levels for the American popula-
tion in general and for these high-risk groups in
particular. 184171

The results of this study generally support the
previous research on iron status and iron intake. Two
somewhat unexpected findings emerged, however.

First, the study shows that iron deficiency as
measured by low transferrin saturation levels is the
most prevalent of the three measures of iron status in
the United States. The prevalence of iron-deficiency
anemia, in which the condition can be attributed to
iron lack based on a combination of low transferrin
saturation and low hemoglobin levels, is limited; this
iron-deficiency anemia appears to be a problem only
among very young children.

Second, although the dietary iron intake of chil-
dren with low hemoglobin is significantly lower than
that of children with adequate hemoglobin, there is no
strong relationship between iron intake and iron status
in the population as a whole.

Iron status in the United States

Low hemoglobin, perhaps the most widely used
indicator of iron status, is most common in young
children, pregnant women, older men, and the black
population. At age 1, the prevalence of low hemoglo-
bin in the total sample population is 19.3 percent for
males and 12.6 percent for females, and at ages 2-3
years, it is approximately 9 percent for both sexes.
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After early childhood, the prevalence rarely exceeds 5
percent, except for males ages 65-74 years, when it
rises to almost 15 percent. At all ages, however, black
males and females are 2 to 10 times more likely to have
low hemoglobin than white persons. Approximately 32
percent of the pregnant women in NHANES I had low
hemoglobin, with a prevalence of 28.4 percent among
white women and 52.9 percent among black women.

These findings are in general agreement with the
results of other more limited studies. The Zen-State
Nutrition Survey,® the Preschool Nutrition Survey,™
and the Nutrition Surveillance System of the Centers
for Disease Control” all found low hemoglobin in
children ages 1-3 years. The presence of low hemoglo-
bin among pregnant women has been reported wide-
ly.5-54

The high proportion of males ages 55-74 years
who have low hemoglobin also has been reported in
other studies, notably in the Ten State Nutrition
Survey.® However, although men of this age have a
high prevalence of low hemoglobin, no other evidence
relates these levels to iron lack. It has been suggested
that the phenomenon is attributable to changes in
testosterone levels occurring with advancing age, in
which case the reference standard used to define
hemoglobin status might be inappropriate for elderly
men.

A high prevalence of low hemoglobin among black
males and females of all ages also has been reported in
many recent studies of iron status. In the Ten-State
Nutrition Survey, a consistent 1 g/dl difference in mean
hemoglobin levels between black persons and white
persons of both sexes was found regardless of age,
income, or region.! Mean hemoglobin levels of black
children in the Preschool Nutrition Survey were 0.5
g/dl lower than mean values for white children, even
after controlling for transferrin saturation.*4’ Other
studies, including the collaborative perinatal project,*
the Bogalusa heart study,* and several small-scale
studies,*8 found persistent differences in mean hemo-
globin levels and hence, prevalence rates of low



hemoglobin between black persons and white persons,
using the same reference standards.

Although it is clear that the true prevalence of
anemia is higher in the black population, differences in
hemoglobin levels between black persons and white
persons are evident among healthy persons.** Several
researchers have suggested that lower mean hemoglo-
bin values found for black persons are normal healthy
iron status.“ Because little difference in the TS values
of black persons and white persons was found in this
study and in others, the problem may lie with applying
hemoglobin cutoff values traditionally used for white
subjects to data obtained from black subjects.

In contrast to low hemoglobin, which was not
common throughout the population, low circulating
iron measured by transferrin saturation and total iron-
binding capacity is widespread and is equally prevalent
among black persons and white persons. Groups
identified in this study as at the greatest risk of iron
deficiency are children ages 1-5 years, adolescents ages
12—-14 years, and women ages 18—44 years.

The finding that low TS is more prevalent than low
hemoglobin is in agreement with earlier studies.
Prasad, for example, cites six studies that reported low
TS without low Hb, and he states that iron deficiency
is two to three times more common than iron-
deficiency anemia.?0

Despite the high prevalence of low transferrin
saturation (iron deficiency), iron-deficiency anemia
(low Hb/TS) is not widespread according to
NHANES I data. Although the condition seems to be
a problem among 1-year-old children, only a small
proportion of individuals over age 2 were classified as
low Hb/TS. Apparently, iron intake adequately meets
the iron needs associated with growth in adolescence
and with menstrual blood loss during the female
reproductive years, although the low values found for
transferrin saturation and total iron-binding capacity
indicate that iron nutrition is not optimal.

Diet

The recommended di~*ary allowances (RDAs) for
iron intake are set at .J mg/day for infants up to 6
months of age, children ages 4-10 years, males ages 19
and over, and post-menopausal women ages 50 and
over. A higher intake of 15 mg/day is recommended
for children 6 months to 4 years of age. An intake of
18 mg/day is recommended during adolescence (ages
11-18 years) and the female reproductive period (ages
18-50 years).12

Previous analyses of NHANES I data showed that
iron intakes are well below RDAs for much of the U.S.
population.? Groups whose intakes most often are
deficient include those at greatest risk of anemia and
iron deficiency—infants and preschoolers, adolescents,
and females during their reproductive period. This
study shows that low hemoglobin and low circulating
iron are common in these groups, which suggests a

clear association between iron intake and iron status.
However, a comparison of mean dietary iron intake
and iron status did not support that hypothesis; there
was a significant association between low iron intake
and poor iron status only among children ages 1-3
years.

The study did not detect relationships between
iron intake and iron status. Although such relation-
ships may not exist or may be confounded by other
factors, the 24-hour recall method used to collect
dietary intake data may have been inaccurate or
unreliable or individuals may have been misclassified
as to their iron status.

The 24-hour recall is a method used to collect
information about a single day’s dietary intake. It may
not reliably reflect daily dietary intakes>? nor intake
over a longer period. The relationship between iron
intake and iron status may not lie with dietary iron
intake alone, but with a more refined measure (perhaps
estimates adjusted for bioavailability). Yet when iron
intake was adjusted experimentally in the multivariate
analyses, the adjusted estimate was not a better
predictor of low hemoglobin in children than (log)
total mean iron intake.

Misclassification of persons with adequate iron
status into low iron status categories may have affected
the ability to uncover a relationship between iron
intake and iron status. If, for example, the reference
standard for hemoglobin were inappropriate, it would
be difficult to differentiate anemic and nonanemic
groups. Even if this reference standard did identify
correctly the majority of healthy individuals (a highly
specific diagnosis), dilution of the anemic group could
occur if the prevalence of low hemoglobin was low, as
it was in this study. Thus the unreliability of the
dependent variable—iron status—may have dimin-
ished the power to detect effects.

The measures of iron status also may be too broad.
Although hemoglobin and transferrin saturation meas-
urements can reflect the presence of iron deficiency,
neither gives any clue to the cause—whether iron
deficiency results from decreased iron intake or in-
creased iron requirements. Yet iron loss due to
bleeding has different implications from other causes
of increased requirements, because bleeding losses
often cannot be covered by dietary iron intakes.

Finally, the consistent relationship between report-
ed iron intake and iron status among young children
may reflect a greater real association between iron
intake and iron status. This may be due to several
factors associated with this age group—increased iron
needs due to growth, maternal awareness and control
over what the child eats, or a more limited diet.

Socioeconomic, demographic, and
health factors

The multivariate logistic analyses were designed to
point to associations between iron status and selected
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dietary, socioeconomic, demographic, and health fac-
tors. In this approach, race, age, and sex are all
correlates of iron status. Race was significantly associ-
ated with iron status in three high-risk groups—
children ages 1-3 years, menstruating women ages
12-54 years, and persons ages 65-74 years. Age was a
significant correlate for children and women, and sex
was a significant correlate for the elderly.

Two socioeconomic factors were significant even
when dietary and health variables, race, age, and sex
were taken into account. Women and children from
poor homes, as measured by the poverty income ratio,
are most likely to have poor iron status. The education
of the head of the household was significantly associ-
ated with iron status in all three groups.

Educational attainment generally is regarded as
associated with income, and years of education of the
head of household was correlated with iron status.
However, the relationship of education to iron status is
not simply a function of income. Even when PIR was
taken into account in multivariate analysis, years of
education of the head of household had a distinct
significant association with iron status.

Several health variables also were associated with
iron status among adults in this study. For menstruat-
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ing women ages 12-54 years, oral contraceptive use,
reproductive history, and prior diagnosis of anemia all
were important. Individuals who have ever been
diagnosed as anemic were more likely to have poor
iron status later in life. Anemia routinely is treated
with oral iron preparations, but after the treatment
period is over, the dietary or health conditions that
contributed to anemia may exert their effect again. The
role of oral contraceptives in reducing blood losses and
of pregnancy in draining iron stores are well estab-
lished as factors affecting iron status.>?

For persons ages 65-74 years, findings on the
general medical examination and problems related to
eating were associated with iron status in the multivar-
iate approach used in this study. However, these
associations did not occur across all analyses, so the
conclusions for the elderly are less certain.

These multivariate analyses are only one approach
to looking at correlates of iron status in the United
States. They are not designed to show any cause-and-
effect relationships, but the findings for the socioeco-
nomic, demographic, and health variables did indicate
that other factors besides iron intake should be
investigated in future studies of iron status.
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Table 1. Hemoglobin levels for males 1-74 years, with mean, standard error of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentile
Race and age examined population Mean error of
persons in thousands the mean 5th 10th 15th 25th 50th 75th 85th 90th 95th
All races Hemoglobin in grams per deciliter
1 YOAN ot 272 1,692 11.9 0.08 7.9 9.8 10.4 11.2 12,2 13.0 13.3 13.6 13.9
2-3 years............ 577 3,538 12.4 0.08 10.7 11.0 11.3 11.8 12.5 131 13.5 138 142
4-5 years............ 549 3,379 12.7 0.07 11.2 115 11.7 12.1 12.7 13.3 13.8 14.0 144
6-11 years... 974 11,913 13.2 0.05 11.7 120 12.3 126 13.3 13.9 14.2 14.4 14.8
12-14 years. 519 6,348 14.1 0.05 12.2 12.6 13.0 13.3 14.1 14.8 15.2 15.5 16.0
15-17 years 487 6,196 15.2 0.09 131 13.6 13.9 14.3 15.2 16.0 16.4 16.6 16.8
16-44 years..... 2,128 35,425 16.7 0.05 13.9 14.3 14.7 15.0 15.8 16.4 16.8 171 17.5
45-54 years 740 11,156 15.8 0.05 13.9 14.3 146 15.0 158 16.6 17.0 17.4 17.9
55-64 years 569 8,993 15.4 0.06 13.2 13.8 14.0 14.7 15,5 16.2 16.7 17.0 17.6
65-74 years 1,581 5,495 15.3 0.04 13.0 13.6 140 145 15.3 16.2 16.7 16.9 174
1 YN cooeirecrerescerererinneris 199 1,401 12,2 0.09 9.6 10.4 11.0 1186 12.3 13.1 13.5 13.7 14.0
2-3 years.. 425 2,991 12,5 0.08 10.8 111 11.4 11.9 12.5 13.1 13.5 13.8 14.2
4-5 years..... 419 2,857 12.8 0.07 11.3 11.6 11.9 121 12.7 13.5 13.8 14.1 14.4
6-11 years.............. 734 10,070 13.3 0.06 11.9 122 124 12.7 13.4 13.9 14.2 14.4 14.8
12-14 years............ 396 5,434 14.2 0.06 125 13.0 13.1 13.5 14.2 14.8 15.3 15.5 16.2
15-17 years. 373 5,297 15.2 0.10 13.3 13.7 14.0 14.4 15.3 16.1 16.5 16.6 16.9
18-44 years. 1,786 31,376 15.8 0.06 14.0 14.5 14.8 15.1 15.8 16.5 16.8 171 17.5
45-54 years..... 607 10,045 15.8 0.05 14.0 14.4 14.7 151 15.8 16.6 17.0 17.4 17.8
55-64 years..... 484 8,195 15.5 0.06 13.3 13.8 14.0 147 15.5 16.3 16.7 17.0 17.6
65-74 YEarS......cccivercrrmreensininnniniens 1,293 4,969 154 0.04 13.2 13.8 14.0 14.6 15.5 16.3 16.7 16.9 17.4
Black

LT | R 70 261 10.6 0.21 6.8 7.3 73 9.6 1141 124 12.6 12.7 128
2-3 YEAIS .c.cveer v e 138 473 12.0 0.07 10.1 10.6 10.7 11.5 12.2 12.9 13.2 13.2 13.6
45 YEAIS ...c.comecceerecsmceeesssinssn e 127 495 12.2 0.1 10.8 11.0 11.0 11.5 12.2 13.0 13,2 13.3 136
6-11 years... 229 1,732 127 0.09 1141 11.4 11.5 11.9 12.6 13.4 14.0 14.2 144
12-14 years. 121 877 13.1 0.11 11.7 11.7 11.9 123 13.0 13.7 14.3 14.6 146
15-17 years 108 809 14.6 0.1 12.6 13.0 1341 13.8 14.7 155 15.9 16.3 16.4
1844 YIS .o reecemrrcrerrersnceie 307 3,529 15.3 0.08 13.5 13.9 14.2 14.7 15.3 15.9 16.4 16.5 17.0
45-54 years 126 1,059 15.4 0.09 13.3 13.7 14.0 143 15.3 16.0 16.9 18.0 18.2
55-64 years.... 77 707 148 0.12 12.5 13.8 13.8 14.0 14.9 154 16.0 16.1 16.8
65-74 years 270 482 14.3 0.10 11.8 123 12.7 13.2 14.4 15.1 15.5 15.9 17.0

1Includes data for races which are nol shown as separale categories.



LE

Table 2. Hemogiobin levels for females! 1-74 years, with mean, standard emror of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentile
Race and age examined population Mean error of
All races? Hemoglobin in grams per deciliter
1 year 254 1,625 120 0.06 95 10.6 11.1 114 121 12.7 13.1 133 13.7
2-3 years 535 3,390 124 0.09 10.7 11.0 1.3 11.7 124 131 134 13.6 141
4-5 years 571 3,301 128 0.07 11.2 115 118 120 127 135 138 14.0 1486
6-11 years 974 11,455 13.1 0.05 1.6 119 122 125 13.1 138 14.1 143 14.8
12-14 years 534 6,043 135 0.07 12.1 123 125 128 135 14.1 145 14.7 15.2
16-17 years 457 5,932 13.7 0.07 120 124 126 13.0 13.7 145 149 15.2 15.6
18-44 years 4,613 36,998 13.7 0.04 120 124 126 13.0 13.7 14.4 148 151 1565
45-54 years 788 12,159 14.0 0.06 120 125 128 13.3 14.0 14.7 15.1 154 15.9
55-64 years 639 10,054 14.1 0.06 125 12.7 13.0 134 14.1 14.9 15.3 156 15.8
65-74 years 1,728 7,275 14.0 0.05 120 124 128 13.2 14.0 148 15.2 155 158
White
1 year 179 1,328 120 0.06 95 10.9 1.3 114 121 127 13.2 13.3 136
2-3 years 401 2,857 125 0.10 108 11.0 114 118 12.6 13.2 135 13.9 14.2
4-5 years 418 2,777 128 0.08 11.3 11.7 11.9 12.1 128 135 138 14.0 14.7
6-11 years 734 9,630 133 0.05 11.6 121 123 12.6 13.2 138 14.1 14.4 14.8
12-14 years 401 5,146 13.6 0.08 123 12.4 12.6 12.9 13.6 14.2 14.5 14.8 15.2
15-17 years 357 5,132 13.9 0.08 121 125 128 13.1 138 146 150 15.3 15.6
18-44 years 3,679 32,243 138 0.05 12.2 125 128 13.1 13.8 14.5 149 15.2 156
45-54 years 665 10,876 14.0 0.06 121 126 12.9 13.3 141 14.8 15.2 15.4 16.0
55-64 years 531 9,115 14.2 0.06 12.6 12.9 13.2 135 14.2 14.9 154 15.6 158
65-74 years 1,426 6,600 141 0.05 12.2 126 12.9 133 140 149 15.3 156 159
Black
1 year 70 260 11.6 0.17 9.5 9.7 9.8 111 1.7 125 128 13.0 14.0
2-3 years 128 501 118 0.11 10.2 10.7 10.9 1.4 118 123 12.7 128 13.2
4-5 years 148 506 125 0.10 11.0 1.1 113 1.7 124 13.1 13.8 13.9 14.1
6-11 years - 234 1,745 126 0.07 11.2 115 118 12.0 125 13.2 136 138 14.2
12-14 years 128 831 13.0 0.08 11.7 11.9 121 125 129 13.7 14.0 14.2 144
15-17 years 98 775 13.0 0.09 1.3 114 12.0 12.2 13.1 139 14.0 14.2 144
18-44 years 865 4,354 131 0.06 11.0 116 119 123 13.1 14.0 144 146 15.0
45-54 years : 118 1,235 13.5 0.12 11.6 12.0 123 128 13.6 14.2 14.7 14.7 151
55-64 years : 105 868 13.3 0.15 113 11.9 12.2 125 134 14.1 14.4 145 15.2
65-74 years 294 651 131 0.07 10.7 113 11.9 123 131 14.0 14.7 148 15.1

1Does not include data for pregnant women.
2|ncludes data for races which are not shown as separate categories.
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Table 3. Hematocrit levels for males 1-74 years, with mean, standard error of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentile
Race and age examined population Mean error of
Al races' Hematocrit in percent
1 year 272 1,692 36.1 0.19 29.0 31.0 33.0 35.0 36.0 39.0 39.1 40.0 41.0
2-3 years 577 3,538 36.9 0.14 33.0 34.0 34.0 35.0 37.0 38.1 39.1 40.0 41.0
4-5 YRAIS ... ereereeerneeanns 549 3,379 376 0.14 34.0 35.0 35.0 36.0 371 39.0 40.1 410 42.0
6—11 years......cocceveiieiieeceeceeeenens 974 11,913 38.9 0.14 35.0 36.0 36.1 37.0 39.0 41.0 411 42.0 440
12-14 years 519 6,348 413 0.14 37.0 38.0 38.0 39.0 41.0 43.1 45.0 45.0 46.0
15-17"years....... . 487 6,196 444 0.23 39.0 40.0 41.0 42.0 45.0 47.0 48.0 48.0 49.0
18-44 years... 2,128 35,425 46.0 0.11 41.0 42,0 43.0 44.0 46.0 48.0 49.0 50.0 51.0
45-54 years.........ccoevreverereeeenerenenns 740 11,156 46.1 0.12 41.0 420 43.0 440 46.0 48.1 49.1 50.0 51.1
55-64 years 569 8,993 455 0.15 40.0 41.0 420 43.0 45.0 48.0 49.0 50.0 51.0
65-74 years 1,581 5,495 453 0.1 39.0 41.0 420 43.0 451 480 49.0 50.0 52.0
White
1 year 199 1,401 36.5 0.22 30.0 33.0 34,0 35.0 36.1 39.0 40.0 40.0 41.0
2-3 years 425 2,991 37.0 0.16 340 34.0 340 35.0 37.0 38.1 39.1 40.0 41.0
4-5 years 419 2,857 37.7 0.15 34.0 35.0 35.0 36.0 37.1 39.0 40.1 41.0 420
6-11 years 734 10,070 39.1 0.15 35.0 36.0 37.0 371 39.0 410 411 42.0 43.1
12-14 years.......ccvvevcerevvecerernerenns 396 5,434 417 0.15 37.0 38.0 39.0 39.1 420 440 45.0 45.1 46.1
15-17 years 373 5,297 446 0.26 39.1 40.1 41.0 43.0 45.0 47.0 48.0 48.0 49.0
1844 years..........eeeeeceeceens 1,786 31,376 46.0 0.1 111 421 43.0 440 46.0 48.0 49.0 50.0 51.0
45-54 years 607 10,045 46.1 0.14 41.0 420 43.0 440 46.0 48.1 49.1 50.0 51.0
55-64 years 484 8,195 456 0.15 40.0 410 420 43.1 451 48.0 49.0 50.0 51.0
65-74 years 1,293 4,969 455 0.11 391 41.0 42,0 43.0 46.0 48.0 49.0 50.0 52.0
Black
1 year 70 281 34.2 0.45 26.0 26.0 27.0 320 36.0 38.0 39.0 39.0 40.0
2-3 years 138 473 36.7 0.20 29.0 33.0 34.0 35.0 37.1 39.0 39.0 40.0 40.1
4-5 years 127 495 37.1 0.27 33.0 34.0 34.0 35.0 37.0 39.0 40.0 41.0 43.0
6-11 years 229 1,732 38.0 0.17 34.0 35.0 35.0 36.0 38.0 40.0 41.0 42.0 4.0
12-14 years 121 877 39.3 0.29 35.0 36.0 37.0 37.0 39.0 41.0 43.0 43.0 440
15-17 years 108 809 43.3 0.28 38.0 39.0 39.1 41.0 43.0 46.0 47.0 48.0 49.0
18-44 years 307 3,529 455 0.19 410 42.0 43.0 440 45.0 47.0 48.1 49.1 51.0
45-54 years 126 1,059 46.3 0.24 39.1 42.0 42.0 43.1 46.0 48.1 50.0 50.1 57.0
55-64 years 77 707 440 0.38 37.0 41.0 41.0 420 44.0 45.1 48.0 48.0 49.0
65-74 years 270 482 43.2 0.20 37.0 38.0 39.0 41.0 43.1 451 47.0 48.0 51.0

tincludes data for races which are not shown as separate categories.
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Table 4. Hematocrit levels for females! 1-74 years, with mean, standard error of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentile
Aace and age examined population Mean emror of
persons ,n fhousands the mean 5th 10th 15"7 25th 50th 75"7 85th 90th 95th
All races? Hematocrit in percent

T YOAr... e ree e e 254 1,625 37.0 0.19 32.0 34.0 34.1 35.0 37.0 390 40.0 40.1 421
2-3 YEArS..cererirrreerarane 535 3,390 37.0 0.16 33.0 34.0 34,0 35,0 37.0 36.1 9.1 41.0 411
4-5 years.......aueeene. 571 3,301 37.6 0.17 34.0 35.0 35.0 36.0 37.1 39.1 40.0 41.0 42.0
6-11 years.. 974 11,455 38.9 0.09 35.0 36.0 36.1 37.0 39.0 401 411 42,0 43.0
12-14 years.... 534 6,043 400 0.15 36.0 37.0 EYN 38.0 40.0 411 43.0 431 441
15-17 years.... 457 5,932 40.8 0.14 36.0 37.0 38.0 39.0 410 43.0 44.0 45.0 46.0
1844 years.....uweerninnissenssrinens 4,613 36,998 40.9 0.10 37.0 371 38.0 39.0 1.0 43.0 44,0 45.0 46.0
45-54 years 788 12,159 41.9 0.15 37.0 38.0 39.0 40.0 42,0 44.0 45.0 46.0 471
55-64 years 639 10,054 42.2 0.21 37.0 38.0 39.0 40.0 42.0 44.0 45.1 46.0 48.0
65-74 years 1,728 7,275 418 0.14 37.0 38.0 39.0 40.0 42,0 44,0 45.0 46.0 47.0
1 YEAN ... renssrereraes e e 179 1,328 37.0 0.24 320 34.0 35.0 35.0 37.0 39.0 40.0 41.0 43.0
2-3 years.... 401 2,857 374 0.19 33.0 34.0 34.0 35.0 a37.0 39.0 40.0 41,0 411
4-5 years.... 418 2,777 3r.7 0.19 34,0 35.0 35.0 36.0 37.1 39.0 40.0 41.0 42.0
6-11 years.. 734 9,630 39.0 0.11 351 36.0 37.0 37.0 39.0 41.0 42.0 421 43.1
12-14 years.... 401 5,146 401 0.18 36.1 37.0 38.0 38.1 40.0 420 43.0 43.1 45.0
15-17 years.... 357 5,132 41.0 0.17 36.0 371 38.0 39.0 410 43.0 44.0 45.0 46.0
16-44 years.... 3,679 32,243 411 0.10 37.0 38.0 380 39.0 41.0 43.0 44,0 45.0 46.0
45-54 years.... 665 10,876 42.0 0.16 37.0 38.0 39.0 40.0 42,0 44.0 45.0 46.0 48.0
b5-64 years.... 531 9,115 42.4 0.23 37.0 39.0 39.1 40.1 420 44.1 45.1 46.0 48.0
65-74 years 1,426 6,600 42.0 0.15 37.0 38.0 39.0 40,0 42,0 440 45,0 46.0 47.0
B I L= | TS 70 260 36.6 0.42 32.0 33.0 33.1 34.1 36.0 40.0 40.0 40.1 42.0
2-3 years.... 128 501 36.3 0.25 32.1 34.0 35.0 35.0 36.1 38.0 8.1 39.0 40.0
4-5 years.... 148 506 37.2 0.25 33.1 34.0 35.0 35.0 37.0 40.0 40.0 40.1 41.0
6-11 years.. 234 1,745 368.0 0.17 34.0 35.0 36.0 37.0 368.0 40.0 4041 411 42,0
12-14 years.... 128 831 39.3 0.17 35.0 36.1 37.0 38.0 39.0 41.0 42.0 42.0 44.0
15-17 years.... 98 775 39.3 0.28 35.0 36.0 36.0 38.0 39.0 1.0 42.0 431 45.0
18—-44 years.... 865 4,354 39.7 0.16 34.0 36.0 37.0 38.0 39.1 42.0 431 44.0 45.0
45-54 years.... 118 1,235 41.3 0.34 36.0 a7.0 38.0 40.0 410 440 44.0 441 48.0
55-64 years.... 105 868 40.5 037 35.0 35.1 37.0 39.0 40.1 43.0 44.0 45.0 45.1
65-74 years 294 651 40.2 0.19 34.0 36.0 37.0 30.0 41,0 43.0 44.0 441 46.0

1Does not Include data for pregnant women.
2includes dala for races which are not shown as separate categories.
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Table 5. Serum iron levels for males 1-74 years, with mean, standard error of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentife
Race and age examined population Mean error of
persons in thousands the mean 5th 10th 15th 25th 50th 75th 85th 90th 95th
All races! Serum iron in micrograms per deciliter
1 year. ... 114 729 67.8 2.89 26.0 29.0 32.0 411 59.0 88.1 105.1 114.0 14341
2-3 years... 345 2,222 858 1.52 35.0 441 50.1 57.0 81.0 108.0 1221 133.1 161.2
4-5 years... 552 3,372 86.3 1.44 33.0 42.0 50.0 63.0 84.1 109.0 1171 133.0 146.2
6-11 years............. 979 11,925 94.1 1.24 43.0 52.0 60.0 70.0 921 1131 129.1 139.1 154.0
12-14 years......... 526 6,260 107.0 1.66 53.0 63.0 741 84.0 102.1 129.2 140.0 1541 166.2
15-17 years., 485 6,248 119.8 2.22 61.0 711 77.0 92.0 1141 142.2 1564.2 165.1 198.0
18-44 years.. 2,126 35,449 110.7 1.01 60.0 67.1 741 85.0 105.1 133.0 145.2 156.1 180.0
45-54 years.. 715 11,137 105.7 1.79 54.0 64.0 69.1 80.0 99.0 127.0 141.2 151.2 174.2
55-64 years.. . 556 8,990 102.4 1.61 520 62.0 69.0 79.1 100.0 1211 136.2 150.1 170.2
6574 YearS.......vrimimnsreeeieies 1,545 5,496 107.7 0.94 57.0 66.1 721 84.0 105.1 126.1 143.2 154.1 167.2
88 631 69.7 3.15 26.0 29.0 320 45.0 €6.0 89.1 105.1 114.0 143.2
253 1,892 841 1.62 35.0 441 50.0 56.0 79.1 106.1 120.0 130.2 161.1
411 2,859 871 1.7 33.0 450 51.0 64.0 851 109.0 118.0 134.0 146.2
6-11 years.... 719 10,086 94.5 1.35 42.0 51.0 60.0 70.1 93.0 114.0 130.1 139.2 154.2
12-14 years.. 393 5,343 108.2 1.83 54.0 65.0 75.0 841 103.1 130.2 142.2 155.1 171.0
15-17 years 360 5,354 1225 2.63 58.0 71.0 7814 950 1201 144.2 156.2 170.0 200.1
1844 years 1,753 31,398 1111 1.07 60.0 671 75.0 85.1 105.1 133.1 146.1 157.2 180.2
45-54 years.. 579 10,026 106.4 2.00 54.0 64.0 70.0 80.0 99.1 1274 142.2 153.1 1751
55-64 years.. 484 8,192 102.3 1.77 51.0 61.0 68.0 79.0 99.1 12141 136.2 161.2 172.0
65-74 years 1,232 4,969 108.6 1.01 57.1 67.1 74.1 850 106.0 128.1 1441 1541 167.1
BT - | GO 26 99 55.6 6.44 25.0 26.0 26.0 28.0 421 59.1 100.0 106.1 125.1
2-3 years... - 83 279 96.1 4.21 25.0 43.0 54.0 64.0 95.0 131.0 139.1 144.2 164.2
4-5 years... “ 138 488 82.3 2.65 az1 35.0 38.0 61.0 79.0 109.0 116.1 124.0 142.2
B-11 Years. ..o 250 1,738 91.6 2.27 48.1 53.0 62.0 68.0 91.1 111.0 1241 136.1 146.2
12-14 years 131 883 98.3 2.36 38.0 53.0 65.1 771 98.0 120.0 126.0 137.2 154.0
15-17 years.. 119 813 103.7 2.05 65.1 72.0 721 80.1 101.1 121.0 129.2 134.2 159.1
18-44 years.. 337 3,519 105.1 2.26 58.0 64.1 721 83.0 1011 1241 141.2 151.0 169.0
45-54 years 130 1,073 99.1 3.11 60.0 64,1 65.1 77.0 97.1 117.0 128.0 133.1 151,0
55-64 years 85 7156 101.0 3.40 59.1 701 751 79.0 102.0 116.1 134.0 134.2 1440
65-74 years 294 488 98.0 173 51.0 59.0 65.0 75.0 92.0 116.0 1311 144.2 170.2

tincludes data for races which are not shown as separate categories.
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Table 6. Serum iron levels for females' 1-74 years, with mean, standard error of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentile
Race and age examined population Mean error of
persons in thousands the mean 5th 10th 15th 25th 50th 75th 85th 90th 95th
All races? Serum iron in micrograms per deciliter
1 year... 77 505 78.5 4.28 27.0 29.0 41.0 56.0 75.1 96.1 113.1 122.0 1571
2-3 years 314 2,076 88.8 1.71 34.0 45.0 50.0 65.0 86.0 1131 124.0 136.2 147.0
4-5 years 571 3,295 89.4 1.681 41.0 53.0 56.0 68.1 86.1 108.1 1171 130.2 145.0
B=11 YeArS.....cceccvivirminiarencneniieens 988 11,433 96.1 1.25 48.1 58.0 64.1 711 95.0 117.0 129.1 137.2 148.0
12-14 years 535 6,036 99.2 1.96 46.0 56.0 65.1 76.1 98.1 120.1 133.0 139.2 166.2
15-17 years 462 5,980 101.5 1.42 43.0 53.1 62.0 72.0 100.1 127.0 143.2 153.2 164.2
1844 years 4,661 37,052 101.5 0.63 43.0 53.1 59.0 72.0 96.1 126.0 143.2 1567.0 176.2
45-54 years 789 12,165 99.9 2.4 47.0 59.0 67.1 76.1 94.0 117.0 138.2 152.2 172.2
55-64 years 632 10,037 101.2 2.96 55.0 62.0 67.0 78.0 971 116.1 130.0 138.2 166.1
65-74 years 1,701 7,283 97.6 0.63 54.0 60.1 67.1 76.0 95.0 116.1 127.0 135.2 152.1
1 YEAr ... e 56 438 79.0 4.94 27.0 29.0 37.0 56.0 751 103.0 113.1 122.0 157.2
2-3 YRAIS ..coremvrmrersisniiini s sarssssansnas 234 1,799 91.2 1.94 34.0 45.0 56.0 68.1 87.1 114.0 1241 140.2 1474
4-5 Years ...covincvesnicinseismarsrasenens 405 2,758 90.4 2.00 44,0 541 58.0 69.0 870 108.1 119.0 131.2 1451
B-11 Years.....cvniiininnessiseecnicencns 720 9,625 96.8 1.51 48.0 58.0 64.1 73.0 95.1 118.1 1311 138.2 151.0
12-14 years...co v cnersnssiiiiens as9 5,133 99.8 2.20 451 56.0 65.1 76.1 981 121.0 133.2 139.2 157.2
15-17 YEarS....ivvererenerimeirseearannrenens 350 5,160 101.0 1.66 43.0 53.1 62.0 711 100.0 124.1 142.0 163.2 165.1
1844 YearS.....cccovevcreccrnescrnsnnns 3,637 32,290 1025 0.68 44.0 55.0 60.0 73.0 971 127.0 145.2 158.2 178.2
A45-54 YearS.....ccoiiiimermrenscrnsanseeecnnns 658 10,880 102.0 2.61 46.1 591 69.1 78.1 96.1 120.0 140.1 157.0 175.2
5564 YEArS.....cvviccerrcmrremsrrsrrssniinens 514 9,103 102.2 3.24 55.1 62.0 67.1 79.0 98.0 118.1 130.2 1414 170.0
6574 YEArS......cimiessrienrmiiisirennns 1,375 6,606 98.7 0.69 55.0 62.0 68.1 771 95.1 1171 129.0 137.0 154.0
Black

T YEAN . 20 59 *74.7 . 35.0 43.0 43.0 43.0 59.1 92.1 108.1 1231 154.1
2-3 YearS v 76 264 73.0 2.79 33.0 35.0 45,0 50.0 73.1 88.1 108.1 113.0 11741
4=5 YRAIS ...ccocvvvvivriiinn i rence s 161 515 84.4 2.34 35.0 45,0 46.0 62.0 85.1 105.1 114.1 124.0 1441
6-11 years... 262 1,735 91.8 2.08 54.0 58.0 63.0 69.1 a7.1 114.0 1241 128.2 13941
12—14 Years......eerevenccrenisrcsens 141 818 95.8 2.45 49.0 54.0 60.0 741 95.1 115.0 132.0 139.0 153.2
1517 years....cevncersirnreeneaeas 110 796 105.5 3.53 411 52.1 62.0 74.0 1041 139.1 144.2 146.2 164.0
18-44 YearS....coevrrmrcrericrnsisnerreeanasne 956 4,373 93.8 1.21 38.1 48.0 55.0 66.0 89.1 116.1 135.1 143.2 161.1
45-54 years.........uiinineeiseenninns 126 1,243 817 2.33 48.1 56.0 56.1 66.1 76.1 92.1 106.0 112.1 135.1
55-84 YEArS.....ccovcrrerieenrnrirenenrsniins 115 848 92.0 3.44 55.0 60.0 62.1 67.0 84.1 1121 124.0 126.0 144.2
6574 YEArS.....c.cconiverrcrecenrienisrisseenne 318 656 86.9 1.14 49.0 54.0 591 71.0 B2.1 105.0 117.0 1241 136.1

' Does not include data for pregnant women.
2Includes data for races which are not shown as separate categories.

NOTE: Asterisks indicale estimates that do not meet this report's standards of reliability.
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Table 7. Total iron binding capacity levels for males, 1-74 years, with mean, standard error of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentile
Race and age examined population Mean error of
persons in thousands the mean 5th 10th 15th 25th 50th 75th 85th 90th 95th
All races! Total iron binding capacity in micrograms per deciliter
T VAN vttt 121 755 433.2 7.41 3214 331.2 355.1 378.4 417.3 482.4 529.2 549.7 5931
2-3 years 352 2,249 382.2 3.50 302.4 3232 334.2 347.4 374.2 413.1 4441 461.5 479.2
4-5 years 552 3,372 373.9 2.63 292.1 316.3 325.1 341.4 369.1 410.2 425.2 438.0 4523
6-11 years.... 979 11,925 3743 2.08 300.2 318.3 330.2 346.4 373.1 404.0 421.3 4331 443.5
12~14 years.. 526 6,260 385.5 2.02 304.2 323.4 336.3 353.1 385.0 416.2 441.2 452.4 467.2
15-17 years.. 485 6,248 380.7 229 303.5 3171 327.4 347.1 380.4 416.2 437.1 450.0 458.3
18-44 years.. 2,126 35,449 359.9 11 292.3 305.1 3134 328.3 358.2 369.0 406.4 4175 440.2
45~54 years .. . 715 11,137 360.4 1.90 279.3 293.3 309.2 325.1 358.0 3920 413.4 428.2 4592
55-64 years...... . 556 8,990 3525 291 277.2 290.2 303.4 314.4 349.3 386.1 404.4 4185 452.3
65~74 YEArS...oceeeerereirrirererenssereeeees 1,545 5,496 337.7 1.30 265.2 2791 290.1 303.2 333.2 365.3 389.1 405.1 4345
White
LI V=T | SRR 90 638 427.9 8.75 3213 331.4 350.5 373.4 414.4 4754 517.9 549.3 567.3
2-3 YEAIS ... e 256 1,917 380.5 4.07 306.0 323.2 333.5 347.4 3731 408.0 443.3 4571 478.2
4-5 years... 411 2,859 374.3 2.68 289.5 316.3 327.3 342.0 367.2 ~ 410.2 423.2 4440 453.1
6-11 years.... 719 10,086 375.5 2.39 300.3 321.2 333.0 3493 374.0 406.1 421.3 433.2 443.3
12-14 years.. 393 5,343 386.3 2.35 308.1 320.2 3394 353.2 385.1 416.3 442 .4 453.3 468.2
15-17 years.. 360 5,354 3815 2.75 309.1 317.4 331.3 3474 379.3 416.3 4371 450.4 461.2
18-44 years.. 1,753 31,398 360.1 1.12 293.0 305.2 3141 3284 358.4 388.4 406.5 418.1 440.4
45-54 years.. . 579 10,026 360.6 2,03 279.3 294.3 310.0 326.2 358.4 3910 414.0 428.0 449.5
55-64 Years.......ccivniiiniereeenesiae 464 8,192 353.3 3.10 2771 2894 305.0 316.0 3495 386.2 405.0 417.5 4531
65-74 years........... RO 1,232 4,969 339.3 1.47 268.3 2821 292.0 3041 334.14 367.0 390.3 407.4 436.2
Black

LI O 31 117 461.6 13.48 3251 325.5 355.4 415.3 4486.3 531.6 553.7 593.4 593.9
2-3 years... 87 282 398.0 6.43 286.2 334.0 337.2 358.4 396.3 439.0 463.4 482.0 517.3
4-5 years... 138 488 372.7 5.46 293.1 316.1 319.3 330.5 377.4 411.2 430.3 436.2 438.1
6-11 years.... 250 1,738 368.6 3.43 299.4 317.0 324.1 336.1 365.4 396.3 4215 430.4 444.4
12-14 years.. 1 883 379.3 4.40 289.4 303.5 316.0 336.5 381.2 410.3 437.4 4445 466.2
15-17 years.. 119 813 374.9 3.7 292.3 306.1 3171 332.2 381.3 4114 439.0 446.1 449.4
18-44 years.. 337 3,519 360.1 3.07 2902 304.1 311.3 325.3 357.2 394.0 408.2 4241 4410
45-54 years.. 130 1,073 3568.1 4.47 281.3 291.3 2942 314.0 344.3 398.3 412.4 452.1 472.5
55-64 years.. - as 715 3375 4,04 2804 293.2 296.2 307.4 343.0 354.3 372.0 4011 4253
B5-74 YRArS...ccocecr it serreeere e 294 488 321.5 1.98 235.0 256.1 2711 286.4 321.0 350.2 368.2 382.1 4113

Includes data for races which are not shown as separate categories.
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Table 8. Total iron binding capacity levels for females' 1-74 years, with mean, standard error of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentile
Race and age examined population Mean error of
persons in thousands the mean 5th 10th 15th 25th 50th 75th 85th 90th 95th
Al races? Total iron binding capacity in micrograms per deciliter
= | O 81 525 406.8 9.74 3124 3204 335.3 34941 401.0 4444 467.4 507.2 5423
2=3 YOAIS cceceeees ceererreiies vveren az21 2,134 384.1 2.90 306.0 316.0 324.4 344.5 385.0 419.1 439.3 457.3 474.4
4-5 YIS ....cccirvire e 571 3,295 369.4 2.91 295.2 3121 320.3 336.2 366.1 396.5 423.2 441.2 455.3
6-11 years.... 288 11,433 376.9 2.20 303.4 3221 331.0 344.1 3740 407.2 421.3 437.3 459.0
12-14 years.. . 535 6,036 387.0 2.44 31241 3275 337.3 349.0 383.3 418.3 446.2 458.5 485.2
15-17 YEArS .o « oo 462 5,980 a88.4 2.8 3123 323.3 333.0 348.4 385.0 422.2 448.0 457.3 4821
18-44 years. 4,661 37,062 386 2 1.69 288.3 3075 319.3 3375 3783 430.4 458.4 477.2 507.3
45-5.1 years 789 12,165 369.0 2.32 287.2 302.4 3153 331.2 365.1 401.3 4255 439.3 473.2
55-64 years 632 10,037 3515 2.07 283.1 291.4 304.4 320.4 3494 378.0 396.2 410.3 433.2
65-74 years.. 1,701 7,283 340.3 1.62 274.4 287.1 297.3 313.0 346.3 380.5 402.1 418.4 446.2
=T U UPT 57 450 403.2 11.61 3145 320.4 337.2 3445 401.1 4441 467.1 488.1 5335
2=3 YEAIS e 237 1,838 380.6 3.22 305.4 3143 324.2 344.0 3680.2 418.0 431.2 451.2 469.4
4=5 YIS ..ot e et 405 2.758 369.9 3.46 292.3 310.4 320.2 336.1 367.0 400.0 430.4 445.2 4553
6-11 years.... i 720 9,625 376.1 2.49 306.3 323.2 331.5 3435 372.3 406.2 420.0 436.0 458.2
12-14 years.. 3as9 5,133 385.9 2.79 310.4 324.3 337.0 348.1 383.0 418.1 442.4 458.4 485.2
15-17 years.. 350 5,160 386.4 3.33 309.5 323.2 332.2 347.3 3685.3 420.2 445.0 456.3 479.4
18-44 years.. 3,637 32,290 3685.7 1.92 289.3 308.1 319.4 337.3 377.2 428.2 4571 477.3 510.1
A45-54 years.. 658 10,880 368.8 2.45 2874 303.1 3155 330.5 364.3 4015 423.5 439.3 473.2
55-64 years.. . 514 9,103 351.5 232 283.2 2913 3043 320.9 349.4 377.4 3954 408.4 4254
65-74 years......... covnvenrennneeieeeens 1,375 6,606 350.6 1.79 274.3 287.2 298.2 313.3 348.1 382.1 403.3 420.2 448.4
Black

BT T 23 67 *437.9 * 311.2 311.3 311.5 377.0 421.4 510.1 5418 546.5 664.2
2-3 YArS ..o 80 283 405.7 5.39 3143 324.0 342.0 367.0 399.1 4411 487.1 514.4 531.3
45 YRAIS..cove s e 161 515 367.4 4.15 301.2 318.3 3331 340.3 364.4 392.1 396.3 423.4 455.2
B6-11 Years....cccoecrvnerirreriererseececns 262 1,735 380.1 2.97 300.1 309.2 3244 3431 378.0 413.4 437.4 4493 468.3
12-14 years 141 818 392.4 319 316.2 3325 346.5 361.2 384.4 421.2 456.4 458.5 490.1
15-17 years 110 796 402.3 713 314.2 3271 354.1 368.1 381.4 432.4 468.3 482.3 525.7
18-44 years... 956 4,373 391.0 215 286.4 308.0 319.0 3422 388.5 440.1 462.5 475.3 500.1
45-54 years.. 126 1,243 370.6 5.31 281.3 302.2 3114 332.2 3721 400.4 431.2 440.2 466.3
55-64 years 115 848 353.9 5.99 258.4 289.1 305.4 320.4 351.2 388.1 411.2 4245 458.4
65-74 years 318 656 336.4 2.53 27441 283.2 2921 303.2 3304 361.3 393.2 408.2 4321

1 Does not include data for pregnant women.

2|ncludes dala for races which are nol shown as separate categores.
NOTE: Aslerisks indicale eslimates that do not meet this report’s standards of reliability.
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Table 9. Transferrin saturation levels for males 1-74 years, with mean, standard error of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentile
Race and age examined population Mean error of
Persons ’n thousands rhe mean 5”7 10”7 15”7 25"7 50”7 75”7 85”7 90th 95”7
All Taces! Transferrin saturation in percent
1 year 113 724 16.6 0.86 5.1 5.9 7.1 8.7 15.6 21.4 251 29.3 352
2-3 years 342 2,203 23.1 052 9.1 11.5 131 155 20.6 288 33.1 36.9 43.7
4-5 years 552 3,372 23.3 0.40 9.0 11.3 13.6 16.7 226 29.0 328 35.3 38.8
6-11 years 979 11,925 2565 0.36 11.3 13.8 15.4 18.9 247 31.1 35.4 38.2 424
12-14 years 526 6,260 28.2 0.49 140 16.8 18.4 21.4 2741 338 38.2 41.5 46.1
15-17 years..... 485 6,248 32.0 0.61 14.9 18.2 20.7 23.9 31.0 37.6 42.0 46.8 55.8
18-44 years. 2,126 35,449 KX 0.31 16.7 19.0 20.5 230 295 37.0 41.3 442 51.4
45-54 years. 715 11,137 30.0 0.58 154 17.5 19.9 218 27.7 35.3 41.0 44.2 51.0
55-64 years. 556 8,990 29.8 0.64 15.0 17.3 18.9 223 28.3 35.8 40.3 43.9 48.1
65-74 years 1,545 5,496 325 0.30 16.9 19.6 21.7 247 31.2 39.1 43.2 46.1 52.2
T VAN e 87 625 171 0.94 56 6.1 71 9.3 16.4 21.7 251 29.3 37.9
2-3 years..... 251 1,877 22.6 0.55 9.4 11.5 13.0 15.3 20.1 27.8 32.6 36.5 437
4-5 years..... 411 2,859 235 0.46 9.1 11.4 139 16.9 23.0 29.1 32.8 35.4 38.8
6-11 years... 719 10,086 25.6 0.39 11.0 13.6 15.2 18.8 24.8 31.3 35.8 38.5 435
12-14 years. 393 5,343 28.4 0.53 144 16.9 18.5 215 27.3 341 38.3 41.5 461
16-17 years. 360 5,354 32.7 0.72 14.8 18.4 20.8 23.9 31.2 38.3 434 49.6 56.6
18-44 years. " 1,753 31,398 31.2 0.31 16.7 19.0 20.5 231 295 3741 41.3 445 51.9
45-54 years..... " 579 10,026 30.1 0.63 154 17.6 20.0 21.9 277 35.3 1.7 44.4 524
55-64 years..... 464 8,192 29.7 0.70 14.8 17.3 18.9 21.8 28.0 35.6 40.4 44.6 48.1
65-74 years.....unnininn . 1,232 4,969 32.7 0.32 16.7 19.6 21.7 24.9 31.4 39.2 43.3 46.3 52.2
Black

LI/ | 26 99 13.1 1.56 4.4 4.4 5.0 8.0 9.2 18.5 23.6 29.5 29.5
2-3 years.... 82 275 255 1.30 56 9.5 13.5 16.1 244 333 35.9 41.4 41,6
45 YOS ...oererrmeersrsmnrsesssnessreesnrens 138 488 22.3 0.63 84 8.9 11.9 15.1 21.6 285 33.0 353 40.1
6-11 years... 250 1,738 25.1 0.64 13.4 144 16.4 191 24.4 310 33.7 34.8 39.9
12-14 years. 131 883 26.5 0.74 122 142 17.6 19.9 26.0 30.9 33.9 38.4 442
15-17 years..... 119 813 28.1 0.50 16.0 16.0 17.7 233 275 31.9 34.7 40.8 408
18-44 years 337 3,519 29.5 0.71 16.6 18.0 19.7 21.9 28.4 354 39.3 42.4 43.7
45-54 years 130 1,073 28.5 0.95 15.5 16.3 19.2 20.4 26.7 35.6 39.6 40.6 43.2
55-64 years 85 715 303 1.01 15.9 191 22.2 24.8 29.1 37.2 3941 38.4 445
65-74 years 294 486 30.8 0.52 17.2 19.56 211 23.1 28.1 36.7 41.6 45.8 50.4

1Includes data for races which are not shown as separate categories.
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Table 10. Transferrin saturation levels for females' 1-74 years, with mean, standard error of the mean, and selected percentiles, by race and age: United States, 1971-74

Number of Estimated Standard Percentile
Race and age examined population Mean error of
persons in thousands the mean 5th 10th 15th 25th 50th 75th 85th 90th 95th
All races? Transferrin saturation in percent

1 YEAN vttt n s 77 505 20.0 1.20 6.9 9.1 9.3 12.7 19.1 26.3 31.1 354 36.7
2-3 years..... 313 2,070 23.7 0.52 8.8 11.0 12.8 16.4 231 295 33.8 373 41.3
4-5 years..... “ 571 3,295 24,5 0.53 11.3 13.3 15.2 18.2 23.8 30.2 33.3 35.3 411
6-11 YEArS...cwrrmrireerecenessnsinnnene 986 11,433 25.8 0.34 12.6 14.9 16.5 18.8 25.1 30.9 353 38.2 41.6
12-14 years.......cminnenisncns 535 6,036 26.0 0.54 12.3 15.0 16.5 19.5 25.3 31.8 35.5 38.3 425
15-17 Years....vnemno 462 5,980 26.5 0.38 11.0 14.0 15.2 19.2 25.3 32.8 37.5 40.1 45.4
168—44 years........ccumimsirniceescorariens 4,661 37,052 27.0 0.22 10.5 13.4 15.5 18.8 25.6 334 38.5 43.0 48.7
45-54 YearS....cmrirriericscmnssnisnnnen: 789 12,165 27.8 0.78 11.5 16.2 18.3 20.6 258 32.7 38.0 42.3 50.7
55-64 years.......cuennnins 632 10,037 29.2 1.07 15.2 171 19.4 22.5 27.6 345 37.8 411 47.3
B5-74 Years.....iciermimrerersnnnnes 1,701 7,283 28.5 0.23 15.0 174 18.7 221 275 34.4 38.2 40.5 44.7
1 year 56 438 20.0 1.37 6.9 9.1 9.1 12.7 19.1 26.3 324 35.4 36.7
2-3 years 233 1,793 24.5 0.58 9.9 124 14.9 17.1 23.5 29.8 34.3 375 421
4-5 YEArS...cceuirerrmrrsiree s aeseeeaes 405 2,758 248 0.59 11.5 13.6 15.3 18.7 23.9 304 33.6 356 411
611 Years....minimesereeneninenens 720 9,625 26.1 0.41 12.3 14.9 16.5 18.8 254 30.9 35.9 38.7 42.8
12-14 years. 389 5,133 26.2 0.62 12.2 15.2 16.6 19.5 25.6 325 35.7 38.6 42.7
15-17 years.... 350 5,160 26.5 0.46 11.0 14.0 15.2 19.0 253 32.7 37.2 40.6 45.7
18-44 years.... 3,637 32,290 27.3 0.25 10.7 13.5 15.6 18.8 25.8 338 38.8 43.4 49.2
45-54 years.... 658 10,880 28.4 0.88 11.3 16.3 18.8 20.8 26.7 33.8 39.2 435 51.8
55-64 years.... 514 9,103 29,5 1.18 15.2 179 20.2 22.9 27.8 34.6 37.8 413 49.1
65-74 years 1,375 6,606 28.8 0.26 15.0 174 18.8 22.1 27.7 34.6 38.6 40.9 45.0
1 YN e et 20 59 *19.0 i 6.8 8.3 9.3 114 13.8 23.9 27.6 30,7 48.0
2-3 years 76 264 18.6 0.89 7.0 8.8 9.0 11.9 18.1 243 28.5 30.2 3.0
4-5 years 161 515 23.1 0.63 9.8 121 13.0 16.6 22.6 28.4 30.8 32.3 41.3
6-11 years... 262 1,735 24,5 0.65 134 15.0 16.8 18.7 23.3 3041 33.6 a5.1 39.4
12-14 years.... 141 818 24.7 0.60 12.4 133 15.5 19.5 24.4 29.6 334 36.0 39.6
15-17 years.... 110 796 26.7 0.86 9.4 13.0 15.3 19.6 28.1 36.9 38.3 38.3 38.3
18-44 years.... 956 4,373 247 0.29 9.6 11.9 14.0 174 23.8 30.2 34.6 38.0 43.7
45-54 years.... 126 1,243 227 0.62 121 14.3 16.6 17.7 213 258 29.5 31.4 36.8
55-64 years.... 115 848 26.6 1.15 14.9 15.2 15.4 18.9 254 345 36.1 38.1 43.4
65-74 years 318 656 26.1 0.37 13.0 16.3 18.1 21.5 25.2 314 35.0 35.7 38.7

1Does nol include data for pregnant women.

2Includes data for races which are nol shown as separate calegories.
NOTE: Asterisks indicate estimates that do nol meet this report's standards of reliability.



Table 11. Percent and standard error of percent of persons ages 1-74 years, with low hemoglobin levels,’ by sex, race, and age:

United States, 1971-74

Male Female?

Race and age Number of Estimated Standard Number of Estimated Standard
examined population Percent  error of the examined population Percent  error of the
persons in thousands percent persons in thousands percent

All races?®
1 year.. e, 272 1,692 19.3 3.59 254 1,625 126 a.12
2-3 years. 577 3,538 8.7 1.76 535 3,390 8.3 1.79
4-5 years.... 549 3,379 1.7 0.83 571 3,301 1.9 0.86
6-11 years.. 974 11,913 3.0 0.82 974 11,455 3.2 0.85
12-14 years.... 519 6,348 7.6 1.65 534 6,043 3.4 1.18
15-17 years.... 487 6,196 2.3 1.02 457 5,932 4.9 1.51
1844 years....vceeveveceecennn. 2,128 35,425 5.2 0.72 4613 36,998 4.9 0.48
45-54 years.......cccoceevecerernnne 740 11,156 5.3 1.24 788 12,159 4.7 1.13
55-64 years.... 569 8,993 131 212 639 10,054 2.0 0.83
65-74 years......cccuiveecerveiennas 1,581 5,495 14.9 1.94 1,728 7,275 4.3 0.73
White
1 YEAN et 199 1,401 14.9 3.79 179 1,328 10.5 3.44
Eac IR/ =T: |- 425 2,991 7.4 1.91 401 2,857 7.2 1.94
4-5 years..... 419 2,857 0.9 0.69 418 2,777 1.7 0.95
6-11 years... 734 10,070 1.6 0.69 734 9,630 2.1 0.79
12-14 years. 396 5,434 4.0 1.48 401 5,146 2.2 1.10
15-17 years.ouevvvereeeencn. 373 5,297 1.1 0.81 357 5,132 3.4 1.44
18-44 years......ccoovvvecevseeeees 1,786 31,376 4.5 0.74 3,679 32,243 3.4 0.45
45-54 years 607 10,045 4.6 1.28 665 10,876 4.2 1.17
55-64 years 484 8,195 12.9 2.29 531 9,115 0.7 0.54
65-74 years.......ccccevveecennnn. 1,293 4,969 12.4 1.37 1,426 6,600 aAi 0.69
Black
1 year. e 70 281 421 B.85 70 260 21.8 7.40
2-3 years 138 473 18.7 4.98 128 501 15.3 477
4-5 years . 127 495 6.4 3.26 148 5086 2.8 2,03
6-11 years....ccoevvevceecc e, 229 1,732 11.5 3.16 234 1,745 9.1 2.82
12-14 years....ccvoveceeeveeeeen, 121 877 30.2 6.26 128 831 11.5 4.23
15-17 years. 108 809 8.6 4,05 98 775 14.8 5.38
18-44 years. 307 3,529 12.0 2.78 865 4,354 15.8 1.86
45-54 years. 126 1,059 12.0 4.34 118 1,235 9.1 3.97
55-64 years.. 77 707 17.0 6.42 105 868 124 4,82
65~-74 years 270 482 40.4 4.48 294 651 16.6 3.26

1Age- and sex-specific hemoglobin standards are shown in table A.
2Does not include data for pregnant women.
3Includes data for races which are not shown as separate categories.
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Table 12. Percent and standard error of percent of persons ages 1-74 years, with low transferrin saturation levels,” by sex, race, and age:
United States, 1971-74

Male Female?

Race and age Number of Estimated Standard Number of Estimated Standard
examined population Percent  error of the  examined population Percent  error of the
persons in thousands percent persons in thousands percent

All races?
1 year 113 724 50.8 7.05 77 505 38.3 8.3
2-3 YEArS...oomeeeeeerreaesrncanrens 342 2,203 27.0 3.60 313 2,070 24.2 3.63
4-5 years.. 552 3,372 23.1 2.69 571 3,295 18.0 2.4
6-11 years.... - 979 11,925 16.9 1.80 988 11,433 12.8 1.59
12-14 years......cccoervevcacnrcee 526 6,260 8.6 1.83 535 6,036 13.1 219
15-17 years 485 6,248 6.3 1.65 462 5,980 16.3 2.58
18-44 years.. 2,126 35,449 3.6 0.61 4,661 37,052 16.4 0.81
45-54 years.. 715 11,137 7.2 1.45 789 12,165 95 1.57
55-64 years.. 556 8,980 7.7 1.70 632 10,037 8.1 1.63
65-74 years 1,545 5,496 4.2 0.77 1,701 7,283 7.1 0.93
White
1 year 87 625 47.7 8.03 56 438 371 9.68
2-3 YeArS..orrrrirrarcrsaemreens 251 1,877 275 4.23 233 1,793 21.0 4.00
4-5 years... 411 2,859 222 3.27 405 2,758 17.3 2.82
6-11 years.... 719 10,086 17.6 2.13 720 9,625 12.7 1.86
12-14 years.. 393 5,343 79 204 389 5,133 124 2.51
15-17 years.. 360 5,354 6.8 1.99 350 5,160 16.3 296
1844 years... . 1,753 31,398 3.6 0.67 3,637 32,290 15.8 0.91
45-54 yearS......ciicrenerecns 579 10,026 7.4 1.63 658 10,880 91 1.68
55-64 years..........eceveecueeecen- 464 8,192 7.9 1.88 514 9,103 7.2 1.71
65-74 years.....cerneemens 1,232 4,969 43 0.87 1,375 6,606 6.9 1.03
Black
1 year 26 99 70.9 13.36 20 59 *53.0 *
2-3 YEArS....ccoviirencremrreenecaiae 82 275 243 7.10 76 264 43.9 8.54
4-5 YeArS.erccrieternreereneis 138 488 273 5.69 161 515 229 4.97
611 years.....cccecvcrrceceecensee 250 1,738 13.2 6.87 262 1,735 12.8 31
12-14 years... 131 883 129 4.39 141 818 16.4 4.68
15-17 years... 119 813 3.7 2.60 110 796 17.2 5.40
1844 years.....oecercecriceencncas 337 3,519 4.2 1.64 956 4,373 20.7 1.97
45-54 years 130 1,073 57 3.05 126 1,243 13.1 4.51
55-64 years... 85 715 55 a7 115 848 17.6 5.33
65-74 years 294 488 3.0 1.49 318 656 9.4 245

1Persons with a transferrin saluration below 16.0 percent and a TIBC above 250 ug/dl were classified as low transferrin saturation.

2Does not include data for pregnant women.
3Includes data for races which are not shown as separate categories.

NOTE: Asterisks indicate estimates that do not meet this report’s standards of reliability.
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Table 13. Percent and standard error of percent of persons ages 1-74 years, with the combination of low hemoglobin and low transferrin
saturation levels,! by sex, race, and age: United States, 1971-74

Male Female?

Race and age Number of Estimated Standard Number of Estimated Standard
examined population Percent  error of the exarnined population Percent  error of the
persons in thousands percent persons in thousands percent

All races®
T YEAM e 109 722 17.7 5.49 72 479 9.9 5.28
2-3 Years ..o 333 2177 1.6 1.04 296 2,015 3.3 1.56
4-5 YEArS ..ooooiiieececre e 524 3,372 0.9 0.61 547 3,303 0.3 0.35
6-11 years.... 927 11,924 0.5 0.34 931 11,446 0.6 0.38
12-14 years.. 497 6,295 15 0.82 510 6,056 1.0 0.66
15-17 vyears.. 456 6,237 0.2 0.31 431 5,947 2.0 1.01
18-44 years.. 2,013 35,501 0.1 0.10 4,397 36,969 2.8 0.37
45-54 years.. 690 11,142 1.3 0.65 741 12,161 2.4 0.84
55-64 years.. 527 9,059 2.2 0.96 602 9,968 0.8 0.54
65-74 years....... 1,469 5,495 1.8 0.52 1,607 7,279 1.6 0.47
White
1 Year ..o 84 623 17.0 6.15 58 421 11.2 6.50
2-3 years... 247 1,864 0.9 0.90 227 1,750 1.3 1.13
4-5 years... 394 2,850 0.7 0.63 395 2,780 0.3 0.41
6-11 years.... 689 10,083 0.4 0.36 691 9,621 0.4 0.36
12-14 years.. 374 5,379 0.9 0.73 377 5,157 0.6 0.60
15-17 years.. 342 5,339 0.0 0.00 331 5,152 1.6 1.03
18—44 years.. 1,672 31,452 0.1 0.12 3,469 32,206 2.2 0.37
45-54 years.. 558 10,032 1.3 0.72 618 10,876 2.4 0.92
55-64 years.. 443 8,261 24 1.09 494 9,034 0.6 0.52
65-74 years.. 1,181 4,969 1.8 0.58 1,305 6,601 1.3 0.47
Black
T YeAN ettt 25 99 22.2 12.47 18 49 *0.0 *
2-3 years... . 77 264 6.4 4.18 65 252 17.3 7.04
4-5 years......coneennene 127 497 2.0 1.86 148 509 0.2 0.55
6-11 years......ccccveveenreeenene. 228 1,745 1.5 1.21 234 1,746 1.4 1.156
12-14 years.. 121 881 5.3 3.06 128 813 3.1 2.30
1517 years.. . 108 810 1.2 1.57 28 772 4.1 3.00
18-44 years........ccooceevvveencen, 306 3,540 03 0.47 863 4,401 7.4 1.34
45-54 Years.....ccooeeeevieenen, 126 1,074 0.8 1.19 118 1,241 2.0 1.93
55-64 years.. 77 718 0.8 1.52 105 843 2.7 2.37
65-74 years 270 483 1.5 1.11 294 655 41 1.73

1 Age- and sex-specific hemoglobin standards are found in Table A. Persons with a transferrin saturation below 16.0 percent and a TIBC above 250 pg/dl were classified as
low transferrin saturation.

2Daes not include data for pregnant women.

3Includes data for races which are not shown as separate categories.

NOTE: Asterisks indicate estimates that do not meet this report’s standards of reliability.
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Table 14. Z-statistics! for comparison of percent of persons with low
iron status indicators for sex within age and race within sex and age
comparisons: United States, 1971-74

fron status indicator

Low
2 Low hemoglobin
Comparisons hen:-oog% bin transferrin and low
saturation  transferrin
saturation
Males versus females Z-statistics
LI = P 141 1.15 1.02
2=3 YearS ...ccocmrerrcrarnianacas 0.16 0.55 -0.91
4-5 YEArS..ccceveererecemrmvacanns -0.17 1.41 0.84
6-11 years.. -0.17 1.59 -0.19
12-14 years 2.00 -1.58 0.48
15-17 years.... -1.42 -3.26 -1.70
1844 years 0.35 -12.62 -6.96
45-54 years 0.36 -1.08 -1.03
55-64 years.... 4.87 -0.17 1.27
65-74 years 6.93 -2.18 0.59
Black males versus
white males
1 YEAr ..t -2.83 -1.49 -0.37
2-3 years -0.75 -0.85 -1.29
4-5 years.... . -1.65 -0.79 -0.66
6-11 years...... - -3.06 1.07 -0.87
12-14 years.... —4.07 -1.03 -1.40
15-17 years.... -1.82 0.95 -0.76
1844 years.... -2.61 -0.34 -0.41
45-54 years.... -1.63 0.49 0.36
55-64 years.... -0.60 0.58 0.85
65-74 years -5.98 0.75 0.24
Black females versus
white females
I TL= L -1.38 * *
2-3 YEArS ..ceecierecrcrraeaians -1.57 -2.43 -2.24
4-5 YearS....uccoiierrcvenscnnnie -0.49 -0.98 0.15
6-11 years... -2.39 -0.06 -0.83
12-14 years. -2.13 -0.75 -1.05
15-17 years.... -2.05 -0.15 -0.79
18-44 years -6.48 -2.26 -3.75
45-54 years.... -1.18 -0.83 0.19
55-64 years.... - -2.41 -1.86 -0.86
B65—74 YearS..ccwirivercnsenn- —4.06 -0.63 -0.78

1 Significant values are - + 1.96 based on two-tailed test (p =0.05).
NOTE: Asterisks indicate statislics that do not meet this report’s standards of
reliability.



Table 15. Percent and standard error of the percent for women 18—44 years with low hemoglobin,’ low transferrin saturation,2and the combination of
low hemoglobin with low transferrin saturation, with Z-statistic for comparison of pregnancy status, by race: United States, 1971-74

Pregnant Non-pregnant
Race and iron status indicators Number of Standard  Number of Standard Z-statistic
examined Percent  error of the examined Percent  error of the
persons percent persons percent
All races?
Low hemoglobin .........cccoooeiemneee e 196 N9 4.99 4,613 49 0.48 5.38
Low transferrin saturation 195 221 4.46 4,661 16.4 0.81 1.26
Low hemoglobin and low transferrin
2= 111 2= 111 ] 3 TN 185 6.5 2,72 4,397 28 0.37 1.35
White
Low hemoglobin ......ccc...ccccviricnnnns 152 28.4 5.49 3,679 3.4 0.45 4.54
Low transferrin saturation 147 21.7 5.10 3,637 158 0.91 1.14
Low hemoglobin and low transferrin
SAUFAHION <..ooc e e 141 7.0 3.22 3,469 22 0.37 1.48
Black
Low hemoglobin ... 36 529 12.48 865 158 1.86 2.4
Low transferrin saturation 40 276 10.60 956 20.7 1.97 0.64
Low hemoglobin and low transferrin
SAMUration .....cceviree e rerereeaeeraen 36 5.0 5.45 863 7.4 1.34 0.43

1Age- and sex-specific hemoglobin standards are found in table A.
2Persons with a fransferrin saturation below 16.0 percent and a TIBC above 250 pg/dl were classified as having low transferrin saturation.
3Includes data for races which are not shown as separate categories.
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Table 16. Iron inlake for persons 1-74 years, wilh mean, and standard error of the mean, by sex, hemoglobin status,' race, and age: United States, 1971-74

Male Female?
Low hemoglobin Adequate hemoglobin Low hemoglobin Adequate hemoglobin

Race and age Number of Slandard Number of Standard Number of Standard Number of Standard

examined Mean error of examined Mean error of examined Mean error of examined Mean error of

persons the mean persons the mean persons the mean persons the mean

All races?
1 year. ... 57 6.8 1.07 215 7.7 0.65 a9 6.2 0.91 215 7.3 0.61
2-3 years..... 48 7.0 0.67 529 8.3 0.30 59 6.4 0.80 476 7.3 0.25
4-5 years..... 14 *7.8 * 535 9.5 0.31 18 “8.4 * 553 8.3 0.24
6-11 years... 36 12.0 1.32 938 11.8 0.29 44 101 0.99 930 9.8 0.23
12-14 years.... 52 11.9 0.97 467 13.8 0.49 24 *9.7 * 510 10.5 0.32
15-17 years.... 17 *15.6 * 470 16.2 0.60 32 9.3 1.29 425 9.6 0.36
18-44 years.... 110 17.6 1.08 2,018 16.4 0.25 305 10.1 0.46 4,308 10.2 0.11
45-54 years.... 55 121 1.01 685 14.9 0.37 48 9.8 1.10 740 10.6 0.26
55-64 years.... 65 14.6 1.36 504 13.7 0.43 22 *01 * 617 10.0 0.31
B65-74 YearS....iireinins 278 12.5 0.70 1,303 12.1 0.23 100 7.7 0.60 1,628 9.3 0.16
While
1 year..... 28 6.0 0.68 171 7.8 0.77 23 4.9 * 156 7.5 0.77
2-3 years..... 28 6.9 0.62 397 8.2 0.35 56 6.6 1.12 365 7.2 0.27
4-5 years..... 5 *8.9 * 414 9.5 0.35 12 *6.9 * 406 8.3 0.28
6-11 years... 14 *12.4 * 720 11.9 0.34 18 *9.7 * 716 9.9 0.26
12-14 years.... 20 *10.7 . 376 13.8 0.47 10 *9.1 * 391 10.4 0.35
15-17 years.... 5 *17.6 * 368 16.6 0.70 15 *6.6 * 342 9.6 0.40
18-44 years.... 75 18.0 1.40 1,711 16.7 0.27 143 10.8 0.66 3,636 10.3 0.13
45-54 years.... 28 12.9 1.36 579 15.0 0.41 31 10.6 1.32 634 10.7 0.29
55-64 years.... 53 14.9 1.565 431 13.5 0.44 6 *10.4 d 525 10.1 0.34
65-74 years......ccecceirecenencans 165 12.2 0.61 1,128 12,2 0.25 53 78 0.86 1,373 9.4 0.18
Black

LIt 29 8.2 2.28 41 6.8 0.82 15 *5.6 * 55 6.7 0.69
2-3 years..... 20 7.2 ‘ 118 8.6 0.62 23 *6.0 * 105 7.5 0.66
4-5 years..... 9 ‘6.9 * 118 9.5 0.66 6 *13.6 . 142 8.6 0.45
6-11 years... 22 *11.7 o 207 10.5 0.47 25 10.4 1.35 209 95 0.46
12-14 years.... a2 12.9 1.22 89 14,0 1.91 14 *10.3 * 114 10.6 0.77
15-17 years.....ccvrvvcrrvcneranins 11 *14.5 > 97 13.8 1.08 17 *13.4 * 81 9.1 1.00
1844 years.... 34 16.6 1.44 273 14.3 0.59 157 8.9 0.66 708 9.4 0.28
45-54 years.... 26 9.3 1.38 100 13.4 0.89 17 *6.6 * 101 9.0 0.60
55-64 years.... 12 *11.4 * 65 147 1.73 15 *7.4 . 90 8.4 0.66
65-74 years.......eiooen 109 13.5 1.85 161 9.7 0.52 47 7.6 0.77 247 8.2 0.41

1 Age- and sex-specific hemoglobin standards are found in table A.

2Does not include data for pregnant women.

31ncludes data for races which are nol shown as separale calegories.

NOTE: Eslimates preceded by an aslerisk do not meet this report’s standards of reliability.
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Table 17. lron intake for persons 1-74 years, with mean, and standard error of the mean, by sex, transferrin saturation stalus,!race, and age: United States, 1971-74

Male Female?
Low hemoglobin Adequate hemoglobin Low hemoglobin Adequate hemoglobin

Race and age Number of Standard Number of Standard Number of Standard Number of Standard

examined Mean error of examined Mean error of examined Mean error of examined Mean error of

persons the mean persons the mean persons the mean persons the mean

All races?®
LI/ 61 6.9 0.61 52 74 0.79 30 5.9 1.07 47 9.2 1.75
2-3 years 99 74 0.50 243 8.5 0.45 91 7.0 0.49 222 7.0 0.33
4-5 years.... . 120 9.2 0.77 432 94 0.32 117 8.1 0.54 454 85 0.25
6-11 years.........ccomerammeerenns 152 123 0.71 827 116 0.29 135 10.2 0.88 853 96 0.21
12-14 years.......ounnn 50 13.2 1.08 476 135 0.48 79 9.8 0.73 456 10.5 0.34
1517 years... 35 18.0 2.03 450 15.9 0.59 86 86 0.61 376 96 0.39
18-44 years... . 102 147 1.29 2,024 16.4 0.24 801 10.0 0.26 3,860 10.2 0.12
45-54 years.........coorneeeriainas 40 145 1.38 675 145 0.36 84 10.1 0.59 705 105 0.27
55-64 years.....c..cocorererererrcne- 36 12.4 0.72 520 136 0.41 52 10.6 1.46 580 9.7 0.29
65-74 years.......ccornmemsnensinne 71 11.2 0.96 1,474 12.1 0.22 129 8.2 0.63 1,672 9.3 0.17
White
L IR /=T: | OO 44 7.0 0.75 43 75 0.87 21 ‘58 * 35 9.5 213
2-3 years 70 7.3 0.56 161 8.5 0.55 57 6.8 0.64 176 7.0 0.37
4-5 YOArS....ccovrreeemsmmnininniinens 87 9.6 0.96 324 94 0.37 74 8.1 0.68 331 8.4 0.30
6-11 years.......cumnmunno. 114 12.5 0.76 605 1.7 0.35 104 10.2 1.07 616 9.9 0.24
12-14 years...c.cccvveniminirenne 32 13.1 1.25 361 13.6 0.50 52 9.4 89 337 104 0.37
15-17 Years.....oovivverserereres 27 18.4 2.3 333 16.4 0.71 59 8.4 0.70 291 9.6 0.42
18-44 years 81 15.0 1.48 1,672 16.6 0.27 585 10.1 0.30 3,052 10.3 0.14
45-54 years.., 35 148 1.50 544 14.6 0.41 70 10.1 0.65 588 10.8 0.30
55-64 years... 31 124 1.59 433 136 0.43 37 11.0 1.82 477 9.8 0.32
65-74 years 59 115 1.04 1,173 12.2 0.24 102 8.1 0.65 1,273 9.4 0.18
Black

B =T | OO 17 *6.6 * 9 *6.5 * 9 *6.3 * 11 *6.5 *
2-3 years... 27 6.2 1.21 55 8.9 0.77 32 7.5 0.72 44 7.0 0.77
4-5 years... . 2 7.8 0.85 106 9.6 0.68 43 8.3 0.91 118 9.1 0.50
6-11 years......couuneninisiniiines 37 4 0.91 213 10.9 0.47 30 9.9 0.99 232 95 0.43
12-14 YearS.oecererirenceennereas 18 *13.3 * 113 13.4 1.48 26 11.2 1.09 115 10.3 0.78
16-17 years... 8 *2.7 . 111 13.4 0.97 27 10.3 1.36 83 9.8 0.95
1844 years... . 21 *12.5 ¥ 316 147 0.55 206 9.3 0.59 750 9.2 0.26
45-54 years......cce... . 5 *113 * 125 13.1 0.82 14 *10.4 > 112 86 0.60
55-64 years.............. 4 *11.8 * 81 124 1.23 15 *8.9 * 100 3.1 0.60
65-74 Years....coumreeeeemecernes 11 *6.0 ‘ 283 10.7 0.68 26 9.1 1.94 292 8.0 0.34

1Persons wilh a lransferrin saturation level beléw 16.0 percent and a TIBC value above 250 pg/dl were classified as having low iransferrin saluration.
2Dges not include data for pregnant women,

3|ncludes data for races which are not shown as separate categories.

NOTE: Estimates preceded by an aslerisk do not meet this report's standards of reliability.
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Table 18. Z-statistics for comparison of iron intake for persons with low or adequate hemoglobin and for persons with low or adequate transferrin saturation, by specified age and
sex-race categories: United States, 1971-74

Iron status indicator and Age
sex-race category 1 year 2-3 years 4-5 years 6-11 years 12-14 years  15-17 years  18-44 years  45-54 years 5564 years  65-74 years
Low versus
adequate hemoglobin

Male
All races. -0.72 -1.77 * 0.15 -1.75 * 1.08 -2.60 0.63 0.54
White... rererernn i ———— ~-1.75 -1.83 * . * * 0.91 -1.48 0.87 0.00
0.58 ‘ * * -0.49 * 1.47 -2.50 * 1.98
-1.92 -1.07 * 0.30 * -0.22 -0.21 -0.71 * -2.58
* -0.52 * * * * 0.74 -0.07 * -1.82
* * * 0.63 * * -0.70 * * -0.69

Low versus
adequate transferrin saturation

Male
All TACES..ccvrreerrrrcrrersemenen e -0.50 -2.08 -0.24 0.91 -0.25 0.99 -1,30 0.00 -1.45 -0.91
WIS, ... cvvrerere v ss s -0.44 -1.53 0.19 0.96 -0.37 0.83 -1.06 0.13 -0.73 -0.66
Black * -1.88 -1.65 -1.46 * * * * * *

Female
All TACES . -1.61 0.00 -0.67 0.44 -0.87 -1.38 -0.70 -0.62 0.60 -1.69
i * -0.27 -0.40 0.27 -1.04 -0.47 -0.60 -0.98 0.65 -1.93
* 0.47 -0.77 0.37 0.67 0.30 0.16 * * 0.56

NOTE: Asterisks indicate statistics that did not meet this report’s standards of reliability.



Table 19. Z-statistics for comparison of low and adequate hemoglobin status! for children 1-3 years, with statistic and standard error of

the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin

Adequate hemaglobin

Characteristics Numb?r of . Standard Number of o Standard Z-slalistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake Mean Mean
Total iron intake (mg) ... [P, 177 6.20 0.49 1,245 7.47 0.21 -2.39
Log total iron intake (Iog mg) .......... 177 73.63 2.78 1,245 82.55 0.94 -3.05
Total animal tissue iron intake (mg) 177 1.50 0.19 1,245 1.85 0.08 -1.73
Total nonanimal tissue iron intake (mg) ........... 177 4.70 0.41 1,245 5.61 0.20 -2.02
Total protein intake (mg)... 177 49.13 2.23 1,245 52.51 0.93 -1.40
Total animal tissue protein lntake (mg) 177 11.95 1.20 1,245 14.68 0.55 -2.06
Total nonanimal tissue protein intake (mg)..... 177 37.18 1.82 1,245 37.82 0.68 -0.33
Estimated available iron (MQ) .......c.cceivvceccecrias 177 0.65 0.06 1,245 0.82 0.03 -2.63
Estimated available iron with tea (mg)............. 177 0.65 0.06 1,245 0.82 0.03 -2.66
Vitamin C (M) cooiieressriremeiine et sarererse e scne e 177 60.04 7.49 1,245 76.93 3.47 —2.05

Socioeconomic
Age of mother at child's birth (years).............. 173 24.01 0.56 1,232 25.23 0.24 -1.94
Birth weight (pounds) .....cccoccoeercvrvnrennens 175 717 0.13 1,229 7.31 0.05 -0.10
Age (Years).....euermmienriecracnns 177 2.19 0.09 1,245 2.58 0.04 -4.15
Poverty income ratio (index)....... 173 1.57 0.11 1,227 2.22 0.06 -5.21
Estimated family income (dollars)........ 173 4,253.93 297.53 1,228 3,877.03 111.17 1.19
Number of persons in household (units).......... 177 5.74 0.29 1,245 4.76 0.08 3.25
Age of head of household (years).......... 177 32.42 1.02 1,244 31.77 0.37 0.60
Education of head of household (years).......... 173 10.72 037 1,201 11.94 0.14 -3.12

Other2 Percent Percent

Pica.... 177 37.49 5.46 1,245 18.27 1.64 3.37
Regular vitamin use. BT 177 30.26 5.18 1,245 44.56 211 -2.56
Regular mineral use..........ccccceeeceuene. . . 177 10.15 3.42 1,245 20.71 1.72 -2.76
Regular vitamin and mineral use......c....ccceenuuene 177 42.46 557 1,245 52.93 212 -1.81
Ever breastfed ..........cccveeeeeneenreniveeeenn 177 16.90 4.23 1,241 26.50 1.88 -2.08
Is child the first born..... 142 16.43 4. 67 936 17.70 1.87 -0.25
Premature birth 175 7.67 3.02 1,241 7.16 1.10 0.16
Present illness....... 159 45.44 5.92 1,072 32.95 2.15 1.98
Regular aspirin USe.......ceoveeeieceeeessseecsreennes 177 41.00 5.55 1,245 32.07 1.98 1.52

1 Age- and sex-specific hemoglobin standards are found in table A.

2Statistics for these characteristics represent only those persons who answered yes on the questionnaire.



Table 20. Z-statistics for comparison of low and adequate hemoglobin status! for white children 1-3 years, with statistic and standard error
of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin Adequate hermoglobin
Characteristics Number of » Standard Number of o Standard Z-statistic
examined Statistic  error of the  examined Statistic  error of the
persons statistic persons statistic

Dietary intake _Mean _Mean
Total iron intake (mg) 105 5.91 0.45 960 7.49 0.25 -3.10
Log total iron intake (log mg).......... 105 73.14 3.20 960 82.77 1.06 -2.86
Total animal tissue iron intake (mg) 105 1.30 0.20 960 1.80 0.08 -2.36
Total nonanimal tissue iron intake (mg)........... 105 461 0.37 960 5.69 0.23 -2.46
Total protein intake (mg) 105 49.65 2.89 960 52.87 1.06 -1.05
Total animal tissue protein |ntake [(34c) IR 105 10.95 1.46 960 14.36 0.61 -2.16
Total nonanimal tissue protein intake (mg)..... 105 38.70 2.38 960 38.51 0.76 0.08
Estimated available iron (Mg) ..cccvoeemreviicacennces 105 0.60 0.06 960 0.81 0.03 -3.00
Estimated available iron with tea (mg)............. 105 0.59 0.06 960 0.81 0.03 -3.33
Vitamin C (MQ) «eeeoremeeecenmnrccsnamanene 105 61.86 10.52 960 78.77 4.06 -1.50

Socioeconomic
Age of mother at child’s birth (years)............. 102 2411 0.69 951 25.44 0.27 -1.80
Birth weight (pounds) .......ccceeoiciiierncc e 105 7.40 0.14 951 7.39 0.06 0.07
Age (years)......... . 105 2.19 011 960 2.59 0.04 -3.42
Poverty income ratio (index)....... 103 1.73 0.15 948 2.36 0.06 -3.87
Estimated family income (dollars)........... 103 4,268.04 391.63 949 3,909.25 128.74 0.87
Number of persons in household (units)... 105 5.62 0.36 960 4.63 0.08 2.70
Age of head of household (years) 105 31.78 1.24 960 31.38 0.39 0.31
Education of head of household (years).......... 102 10.92 0.49 925 12.22 0.16 -2.51

Other? Percent Percent

| T R DU OSSO 105 37.63 7.09 960 18.06 1.86 267
Regular vitamin use 105 30.87 6.76 960 45.82 2.41 -2.08
Regular mineral use.... . 105 9.79 435 960 21.39 1.99 —2.43
Regular vitamin and mineral use.....c.cococcoueeeeee 105 45.76 7.28 960 56.07 1.97 -1.37
Ever breastfed ... 105 18.00 5.62 957 28.20 2.18 -1.69
Is child the first born 84 13.52 5.60 719 18.04 215 -0.75
Premature birth . 105 4,75 3.11 951 5.72 1.13 -0.29
Present illness 93 43.35 7.71 815 31.74 2.45 1.44
Regular aspirin USE..-....ccceevurrrevemnmeseemeerorensaeneass 105 45.41 7.29 960 32.16 2.26 1.16

1Age- and sex-specific hemoglobin standards are found in table A.
28tatistics for these characteristics represent only those persons who answered yes on the questionnaire.
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Table 21. Z-statistics for comparison of low and adequate hemoglobin status' for black children 1-3 years, with statistic and standard error
of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin Adeguate hemoglobin
Characleristics Number of o Standard Number of o Standard Z-stalistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake _Mean _Mean
Total iron intake (MQg) .....cceevviieererrrersenerrecrcnnies 72 7.04 1.18 285 7.32 0.39 -0.22
Log total iron intake (I0g MQ) ..cc.c.ccoemrrrvieeacnnne 72 75.02 5.52 2B5 81.14 212 -1.03
Total animal tissue iron intake (mg)...... 72 2.10 0.39 285 2.18 0.18 -0.18
Total nonanimal tissue iron intake (mg) . 72 4.94 1.00 285 5.14 0.28 -0.19
Total protein intake (MQ)...ccoovimeriiiieeeenicincennns 72 47.65 3.51 285 50.18 2.18 -0.61
Total animal tissue protein intake (mg)........... 72 14.88 212 285 16.78 1.25 -0.78
Total nonanimal tissue protein intake (mg) ..... 72 32.77 2.63 285 33.41 1.49 -0.21
Estimated available iron (mgj ... . 72 0.82 0.12 285 0.86 0.07 -0.28
Estimated available iron with tea (mg) . 72 0.82 0.12 285 0.86 0.07 --0.28
Vitamin C (M) covoever et 72 54.76 8.29 285 65.13 5.78 -1.03

Socioeconomic
Age of mother at child's birth (years)............. 71 23.74 1.02 281 23.87 0.58 -0.11
Birth weight (pounds) .........ccocevcinnean. . 70 6.50 0.24 278 6.80 0.13 -1.09
Age (YEars).......coiimesriinnas 72 219 0.15 285 2.52 0.07 ~2.01
Poverty income ratio (index)...... 70 1.13 0.12 279 1.31 0.10 -1.14
Estimated family income (dollars)....... 70 4,212.49 445.46 279 3,664.61 202.35 1.12
Number of persons in household (units).. 72 6.10 0.52 285 5.61 0.23 0.87
Age of head of household (years)............ . 72 34.27 1.83 284 34.27 0.98 0.00
Education of head of household (years).......... 71 10.10 0.48 276 10.18 0.28 -0.14

Other? Percent Percent

| ToT- USRS 72 37.09 8.54 285 19.67 3.53 1.88
Regular vitamin use........ccceeeeeee . 72 28.51 7.98 285 36.52 4.28 -0.88
Regular mineral use..........ccccevvviemuean . 72 11.18 5.57 285 16.30 3.28 -0.79
Regular vitamin and mineral use.. 72 32.89 8.31 285 39.24 4.34 --0.68
Ever breastfed .........ccccevcnniicncnnn, . 72 13.90 6.12 284 15.30 3.20 -0.20
Is child the first bOrn .......ococnminceniicicieeeans 58 24.76 8.50 217 15.50 3.69 1.00
Premature birth...........ccoooiiicimc e 70 16.26 6.61 278 16.56 3.35 -0.04
Present illness........ . 66 51.58 9.23 257 40.07 4.59 1.12
Regular aspirin USe......cccciivmmcicime e 72 28.23 .7.96 285 31.46 4.13 -0.36

1 Age- and sex-specific hemoglobin standards are found in table A.
2 Statistics for these characteristics represent only those persons who answered yes on the questionnaire.
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Table 22. Logit analysis statistics showing the relationship between selected characteristics and hemoglobin status for children 1-3 years:
United States, 1971-74

Logit analysis stalistics

Characteristics —
Coefficient Standard error t-test statistic? Odds ratio?

Constant. 1.494 0.672 . .
Race 0.891 0.249 3.580 2.45
Age..ciereens -0.505 0.097 -5.216 0.60
Poverty income ratio. ..o veemreeseniscressemreeessceens -0.243 0.104 -2.336 0.78
Education of head of household (years) -0.036 0.018 -2.018 0.96
Pica 0.712 0.211 3.376 2.05

-0.015 0.004 -3.664 0.98

Log total iron intake......

10nly characteristics with a f-test statistic > 1.96 (p < .05) are shown.

2See appendix | for discussion of odds ratios.

Table 23. Z-statistics for comparison of low and adequate hemoglobin status! for menstruating women ages 12-54 years, with statistic and
standard error of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin

Adequate hernoglobin

Characteristics Number of » Standard ~ Number of o Standard Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake _Mean _Mean
Total iron intake (MQ) -..cceevvrecrrenne 259 9.50 0.42 3,646 9.99 0.12 -1.12
Log total iron intake (109 M@) ..ccovceivcmrnceiicnecnrnes 259 95.16 1.87 3,646 96.09 0.52 ~0.48
Total animal tissue iron intake (mg)...... 259 3.59 0.29 3,646 3.75 0.08 ~0.54
Total nonanimal tissue iron intake (mg). 259 597 0.27 3,646 6.23 0.08 ~-1.12
Total protein intake (M) ..ccceocevemneeceacans 259 63.26 2.88 3,646 65.09 0.78 -0.62
Total animal tissue protein intake (Mg).....eoee.- 259 31.19 217 3,646 31.02 0.63 0.08
Total nonanimal tissue protein intake (mg)..... 259 32.07 1.58 3,646 34.06 0.45 ~-1.21
Estimated available iron (Mg) ....couveeeceevccrrecenne. 259 1.34 0.08 3,646 1.41 0.02 ~0.86
Estimated available iron with tea (mg)........-.... 259 1.30 0.08 3,646 1.38 0.02 -1.00
Vitamin C (mg) 259 68.15 6.88 3,646 80.27 2.22 ~1.68

Socioeconomic
Age (years) 259 31.10 1.10 3,646 27.72 0.27 2.98
Poverty income ratio (index)....... 248 230 0.13 3,542 267 0.04 -2.83
Estimated family income (dollars)........ 248 3,808.12 248.43 3,542 3,687.13 65.34 0.86
Number of persons in household (units) 259 4.64 0.23 3,646 4.28 0.05 1.56
Age of head of household (years)............. 259 4,234 1.12 3,645 39.39 0.29 2.56
Education of head of household (years)......... 253 10.18 0.35 3,569 11.87 0.08 -4.72
Education of examinee (years)........ccceceereemrnen 258 11.01 0.27 3,627 11.55 0.07 ~1.94

Percent Percent
Married?.......occcorineerrmccns 228 65.30 4.69 3,117 65.70 1.28 ~0.08
Otherz
Pica......... 259 1.85 1.26 3,646 1.23 0.27 0.48
Regular vitamin USe......ccccuiemricrerrccnmeccsacmnens 259 21.73 3.84 3,646 28.91 1.13 -1.79
Regular mineral use..... 259 13.43 3.18 3,646 19.98 0.99 ~-1.97
Regular vitamin and mineral use 259 36.94 6.06 3,646 48,99 1.78 -1.91
Regular aspirin use........ 259 49.38 4,66 3,646 46.37 1.24 0.62
Special diet.......ccrsreeeee. 259 5.76 217 3,646 7.85 0.67 ~0.92
Oral contraceptive usage in past 6 months.... 259 15.60 3.38 3,646 22.41 1.04 ~1.93
Ever been pregnant.........ccovcceuneee. 259 63.70 4.48 3,646 53.98 1.24 2.09
Ever been anemic....... “ 259 37.70 452 3,646 25.72 1.09 2.58
Any trouble eating........cccoenvvcecranncnns 259 29.10 4,23 3,646 33.08 1.17 ~0.91
General findings . 258 0.83 0.85 3,639 0.89 0.23 ~0.07
Abdominal operations..... 259 24.50 4.01 3,646 20.73 1.01 0.91
Mean Mean

Age began menstruating (years) ......cccoceceeeeecnee 259 12.85 0.13 3,646 12.61 0.04 1.73
1 Age- and sex-specific hemoglobin standards are found in table A.

2Statistics for these characteristics represent only those persons who answered yes on the questionnaire.
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Table 24. Z-statistics for comparison of low and adequate transferrin saturation status! for menstruating women ages 12-54 years, with
statistic and standard error of the statistic, by selected characteristics: United States, 1971-74

Low ftransferrin saturation Adequate transferrin saturation
Characteristics Number of ) Standard Number of o Standard Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake _Mean _Mean
Total iron intake (Mg) ....ccooeeceeiieeeeeceeceeeenne 664 9.51 0.27 3,241 9.99 0.13 -1.62
Log total iron intake (log M@) ...cccocervivnicnnrencnnn. 664 94.57 1.19 3,241 96.11 0.55 -1.17
Total animal tissue iron intake (mg)..... 664 3.55 0.17 3,241 3.76 0.09 -1.07
Total nonanimal tissue iron intake (mg).. 664 5.96 0.20 3,241 6.24 0.09 -1.26
Total protein intake (mg)... 664 61.80 1.68 3,241 65.58 0.84 -2.01
Total animal tissue proteln |ntake (mg)...... 664 2,940 1.33 3,241 31.07 0.68 -1.12
Total nonanimal tissue protein intake (mg)..... 664 32.40 1.03 3,241 34.51 0.48 -1.86
Estimated available iron (mg)......cccocemnnniee. . 664 1.33 0.05 3,241 1.41 0.02 -1.49
Estimated available iron with tea (mg). . 664 1.30 0.05 3,241 1.36 0.02 -1.51
Vitamin G (M) ..ooeevirrveercecrir e 664 73.75 5.07 3,241 80.81 2.34 -1.26

Socioeconomic
Age (years)... - 664 29.24 0.65 3,241 27.70 0.29 2.14
Poverty income ratlo (mdex) ..... 648 2.45 0.09 3,142 2.67 0.04 -2.28
Estimated family income (dollars)...... 648 3,727.55 152.99 3,142 3,670.17 69.94 0.34
Number of persons in household (unlts). 664 4.61 0.12 3,241 4.23 0.05 2.81
Age of head of household (years)........... 663 40.42 0.67 3,241 39.40 0.30 1.39
Education of head of household (years). " 648 11.05 0.20 3,174 11.96 0.08 -4.17
Education of examinee (years)..........cceoeeeens 662 11.23 0.15 3,223 11.59 0.07 -2.22

Percent Percent
Married? ... ... e 571 64.00 3.01 2,774 65.60 1.35 -0.48
Other2
PiICa ittt et e 664 2.11 0.84 3,241 1.07 0.27 1.18
Regular vitamin USe.....ccccevrevnmrricveeeenrevenceeniens 664 21.36 2.39 3,241 30.51 1.21 -3.42
Regular mineral Use.........cocceeviveecnresrcecvcereeeeneen 664 15.68 2.12 3,241 20.79 1.07 -2.15
Regular vitamin and mineral use. . 664 39.23 4.02 3,241 50.67 1.89 -2.57
Regular aspirin use..........cceuue...e. . 664 46.38 2.90 3,241 47.22 1.32 -D.26
Special diet... . .. 664 8.53 1.63 3,241 7.76 0.70 0.43
Oral contraceptlve usage in past 6 months.... 664 14.08 2.03 3,241 23.10 1.11 -3.91
Ever been pregnant.........c.occcvieicereccecee e, 664 60.85 2.84 3,241 53.17 1.31 2.45
Ever been anemicC........ccecevevevvenisseeeeessecneessrnnennns 664 30.72 2.69 3,241 25.64 1.15 1.74
Any trouble eating......c.ccccoviirmniieceeniieccees 664 34.08 2.76 3,241 33.03 1.24 0.35
General findings........ . 662 5.39 1.32 3,235 1.57 0.33 2.82
Abdominal operations ...........cccervveecenrvereesninrann: 664 23.55 247 3,241 20.71 1.07 1.06
Mean Mean

Age began menstruating (years) .......ccucveeemnne.. 664 12.61 0.08 3,241 12.63 0.04 -0.23

Persons with a transferrin saturation below 16.0 percent and a TIBC value above 250 ug/d! were classified as having a low transferrin saturation.
2Statistics for these characteristics represent only those persons who answered yes on the questionnaire,
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Table 25. Z-statistics for comparison of low and adequate hemoglobin combined with transferrin saturation status' for menstruating women
ages 12-54 years, with statistic and standard error of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin/ Adequate hemoglobin/
transferrin saturation transferrin saturation
Characteristics Number of Standard ~ Number of Standard ~ Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake Mean Mean
Total iron intake (M) cecrreceemrricecrie e e 143 9.73 0.61 3,762 9.95 0.12 -0.35
Log total iron intake (log mg)......... 143 96.55 2.57 3,762 95.97 0.51 0.22
Total animal tissue iron intake (mg)..... 143 3.69 0.44 3,762 3.74 0.08 -0.11
Total nonanimal tissue iron intake (mg).. 143 6.04 0.39 3,762 6.21 0.09 -0.42
Total protein intake (MQ)...ccocirrrcecvenercaes 143 61.74 415 3,762 65.17 0.76 -0.80
Total animal tissue protein intake (mg)... 143 31.01 3.35 3,762 31.04 0.61 -0.01
Total nonanimal tissue protein intake (mg) ..... 143 30.78 1.90 3,762 34.14 0.44 -1.72
Estimated available iron (Mg) ....c.ccoeeceseenieeanne 143 1.37 0.12 3,762 1.41 0.02 -0.34
Estimated available iron with tea (mg) 143 1.91 0.11 3,762 1.37 0.02 -0.52
Vitamin C (mg) . 143 62.02 7.50 3,762 79.85 2.18 -2.28

Socioeconomic
PV (R (=T L) O 143 34.41 1.44 3,762 27.67 0.27 4,59
Poverty income ratio (index) ..........ccererrccrenres 139 2.33 0.17 3,651 2.66 0.04 -1.91
Estimated family income (dollars).......... 139 3,903.79 339.39 3,651 3,678.21 64.25 0.65
Number of persons in household (units).......... 143 4.84 0.31 3,762 4.28 0.05 1.81
Age of head of household (years)............ . 143 44.54 1.44 3,761 39.44 0.28 3.46
Education of head of household (years).. . 139 9.11 0.50 3,683 11.85 0.08 -5.47
Education of examinee (years)......ccvocmeecnens 143 10.75 0.37 3,742 11.54 0.06 -2.10

Percent Percent
Married® ... e R 133 47.60 6.49 3,212 62.40 1.28 -2.24
Other?
PICA e e e e e 143 2.30 18.69 3,762 1.20 0.27 0.06
Regular vitamin use......cccccvveemnnne 143 14.60 4.43 3,762 28.90 1.1 -3.13
Regular mineral use......cococvvccune. . 143 11.00 3.93 3,762 19.80 0.%8 -2.18
Regular vitamin and mineral use ........cceceeeent 143 27.00 7.35 3,762 48.90 1.75 -2.90
Regular aspifin USE...cccocicemceiimrestn e 143 47.90 6.27 3,762 47.20 1.22 0.11
Special it eececciererte e e e e eeeres 143 7.50 3.30 3,762 7.80 0.65 -0.09
Oral contraceptive usage in past 6 months.... 143 9.10 3.61 3,755 22.40 1.02 -3.54
Ever been pregnant.........cciennciccnsneenens 143 72.30 5.61 3,762 53.80 1.22 3.22
Ever been anemic.........cvcvcmceernieecernncnemsenrcseces 143 38.70 6.11 3,762 25.90 1.07 2.06
Any trouble eating... 143 34.00 5.95 3,762 32.80 1.15 0.20
General findings.......ccoeomerrcinsn e 142 0.00 0.00 3,755 0.90 0.23 -3.91
Abdominal operations ... ieeeresceseesans 143 23.40 5.32 3,762 20.90 0.99 0.46
Mean Mean

Age began menstruating (years) ......ccccvicveeenas 143 13.08 0.18 3,762 12.61 0.03 2.54

' Age- and sex-specific hemoglobin standards are found in table A; persons with a transfermin saturation below 16.0 percent and TIBC value above 250 ug/d! were classified
as having a low transferrin saturation
2 Statistics for these charactenstics represent only those persons who answered yes on the questionnaire.
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Table 26. Z-statistics for comparison of low and adequate hemoglobin status for white menstruating women ages 12-54 years, with
statistic and standard error of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin

Adequate hemoglobin

Characteristics Number of Standard Number of Standard Z-statistic
examined Statistic  error of the exarnined Statistic  error of the
persons statistic persons statistic

Dietary intake Mean Mean
Total iron intake (MQ@) -....ccoeeiemneciecccecreaeee, 133 9.88 0.59 3,024 10.06 0.13 -0.30
Log total iron intake (log mg)............. 133 97.70 2.50 3,024 96.56 0.56 0.44
Total animal tissue iron intake (MQ) .....ocovcceuee 133 384 0.45 3,024 3.76 0.09 0.18
Total nonanimal tissue iron intake (mg) 133 6.04 0.34 3,024 6.29 0.10 -0.71
Total protein intake (MQ).-....coccorrvecemrreeerensrercenns 133 66.85 4.16 3,024 65.69 0.85 0.27
Total animal tissue protein intake (mg)............ 133 32.44 3.37 3,024 30.98 0.69 0.42
Total nonanimal tissue protein intake (mg)..... 133 34.41 2.07 3,024 34.72 0.50 -0.14
Estimated available iron (mg) 133 1.41 0.12 3,024 1.42 0.03 -0.08
Estimated available iron with tea (mg)............. 133 1.35 0.11 3,024 1.38 0.03 -0.26
Vitamin C (M) .eevevevveeercerrcecrc e vesemerereens 133 70.88 10.07 3,024 81.12 244 -0.99

Socioeconomic
F Y L= (=TT ) SO 133 33.28 1.55 3,024 27.86 0.30 3.44
Poverty income ratio (index) .......cco.ecenueriicemeens 125 2.68 0.17 2,939 277 0.04 -0.52
Estimated family income (dollars)........... 125 3,938.53 362.92 2,939 3,636.44 71.98 0.82
Number of persons in household (units).. 133 4.35 0.27 3,024 4.18 0.05 0.62
Age of head of household (years)............ 133 42.40 1.54 3,024 39.32 0.3 1.96
Education of head of household (years).......... 131 10.42 0.50 2,963 12.05 0.09 -3.20
Education of examinee (years)..........coeoeverene 132 11.12 0.38 3,010 11.65 0.07 -1.36

Percent Percent
Y = £ =T LTSS P 119 76.10 5.86 2,615 67.60 1.37 1.41
Other2
Pica 133 0.00 0.00 3,024 0.60 0.21 -2.85
Regular vitamin USe.........cccoeoecciiimmrrecseeerecemeans 133 22.92 5.47 3,024 30.50 1.26 -1.35
Regular mineral use................ 133 14.76 4.61 3,024 20.89 1.11 -1.29
Regular vitamin and mineral use........cccococecmmnn. 133 37.23 8.44 3,024 50.69 1.97 -1.55
Regular aspirin use 133 50.49 6.50 3,024 47.40 1.36 0.47
Special diet......coericer e 133 5.35 293 3,024 8.14 0.75 -0.92
Oral contraceptive usage in past 6 months.... 133 16.73 474 3,024 22.28 1.14 -1.35
Ever been pregnant 133 67.10 6.11 3,024 53.38 1.36 2.19
Ever been anemic 133 45.13 6.47 3,024 25.81 1.19 2.94
Any trouble €ating.......ccceevrrreemrmmmseeeenrursemerenens 133 29.63 5.94 3,024 32.69 1.268 -0.50
General findings........... 133 0.00 0.00 3,024 0.90 0.26 -3.51
Abdominal operations 133 26.96 5.77 3,024 21.39 1.12 0.95
Mean Mean

Age began menstruating (years)........cccocuenc... 133 12.86 0.17 3,024 12.60 0.04 1.55

1 Age- and sex-specific hemoglobin standards are found in table A

2 Gtatistics for these characteristics represent only those persons who answered yes on the queslionnaire.
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Table 27. Z-statistics for comparison of low and adequate hemoglobin status' for black menstruating women ages 12-54 years, with
statistic and standard error of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin

Adequate hemoglobin

Characteristics Number of o Standard Number of . Standard Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake Mean Mean
Total iron intake (MQG) .....ccecrrrcerecermnn 126 8.74 0.57 622 9.34 0.30 -0.94
Log total iron intake (log MQ)....coovevicemcniccunnes 126 90.06 2.76 622 92.18 141 -0.68
Total animal tissue iron intake (mg)... 126 3.08 0.28 622 3.61 0.19 -1.58
Total nonanimal tissue iron intake (mg)........... 126 5.66 0.46 622 5.73 0.21 -0.14
Total protein intake (mg) 126 56.03 3.63 622 59.99 1.90 -0.97
Total animal tissue protein intake (mg)............ 126 28.68 2.24 622 31.37 1.49 -1.00
Total nonanimal tissue protein intake (mg)..... 126 27.35 2.40 622 28.62 0.96 -0.49
Estimated available iron (mg) 126 1.21 0.09 622 1.34 0.05 -1.26
Estimated available iron with tea (mg)............. 126 1.19 0.09 622 1.33 0.05 -1.34
Vitamin C (mg) ....... 126 62.65 8.75 622 73.04 5.33 -1.01

Socioeconomic
AGE (YEAIS) ouieeeemerr e cerssieemecsrc e sensemeseenrensannesses 126 26.70 1.38 622 26.52 0.65 0.12
Poverty income ratio (index)....... 123 1.58 0.15 603 1.78 0.09 -1.13
Estimated family income (dollars)......... 123 3,847.99 326.07 603 4,105.14 151.28 -0.72
Number of persons in household (units).......... 126 5.25 0.39 621 5.15 0.16 0.26
Age of head of household (years)..........ccccm..... 126 42.22 1.63 621 39.98 0.73 1.25
Education of head of household (years).......... 122 9.68 0.46 606 10.34 0.18 -1.34
Education of examinee (Years).......ccccoeeeeaemnn. 126 10.78 0.37 617 10.70 0.16 0.20

Percent Percent
Married? 109 43.60 713 502 48.80 3.35 -0.66
Other2
[ o7 126 5.57 3.06 622 6.47 1.48 -0.26
Flegular vntamln use 126 19.33 5.28 622 15.58 2.18 0.66
Regular mineral use 126 10.76 414 622 12.33 1.98 -0.34
Regular vitamin and mineral use 126 36.36 8.72 622 34.75 4.00 0.17
Regular aspirin USE......cccevcrvevremeecne 126 47.15 6.67 622 4117 2.96 0.82
Special diet. 126 6.59 3.31 622 5.16 1.33 0.40
Oral contraceptive usage |n past 6 months.... 126 15.33 4.82 622 23.45 2.55 -1.49
Ever been pregnant 126 56.86 6.62 622 58.97 2.96 -0.29
Ever been anemic OO 126 22.77 5.60 622 24,93 2.60 -0.35
Any trouble eating........cceerereerrnsnecrec e reenens 126 28.04 6.00 622 4117 2.96 -1.96
General findings 125 2.50 2.09 621 0.60 0.47 0.89
Abdominal operations 126 19.54 5.30 622 15.20 2.16 0.76
Mean Mean

Age began menstruating (years) ....-....ccoveeanene 126 12.84 0.22 622 12.74 0.10 0.41

1Age- and sex-specific hemoglobin standards are found in table A.

2Statistics for these characteristics represent only those persons who answered yes on the questionnaire.
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Table 28. Z-statistics for comparison of low and adequate transferrin saturation status’ for white menstruating women ages 12- 54 years,
with statistic and standard error of the statistic, by selected characteristics: United States, 1971-74

Low transferrin saturation

Adequate transferrin saturation

Characteristics Numbt_ar of o Standard Numbgr of ) Standard Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake Mean Mean
Total iron intake (mg) ... 505 9.52 0.31 2,652 10.11 0.14 -1.73
Log total iron intake (Iog mg) ............................ 505 94.67 1.36 2,652 96.74 0.60 -1.39
Total animal tissue iron intake (mg) .. 505 3.58 0.20 2,652 3.79 0.10 -0.92
Total nonanimal tissue iron intake (mg) 505 5.94 0.23 2,652 6.32 0.10 -1.50
Total protein intake (MQ).....ccvcvveeceeeenneee 505 62.55 1.95 2,652 66.34 0.93 -1.76
Total animal tissue protein intake (mg 505 29.45 1.54 2,652 31.14 0.75 -0.99
Total nonanimal tissue protein intake (mg)..... 505 33.10 1.19 2,652 35.20 0.53 —-1.61
Estimated available iron (mg)... reeereeenens 505 1.33 0.06 2,652 1.43 0.03 -1.44
Estimated available iron with tea (mg) . 505 1.29 0.06 2,652 1.39 0.03 -1.62
Vitamin C (M) ceeeer et 505 73.09 5.70 2,652 82.19 2.61 -1.45

Socioeconomic
AQE (YEAIS) . ececerrscrccesiicmemr e st 505 29.34 0.75 2,652 27.85 0.32 1.83
Poverty income ratio (index)....... . 492 2.58 0.10 2,572 2,79 0.05 -1.91
Estimated family income (dollars).............. 492 3,696.64 177.41 2,572 3,625.26 76.92 0.37
Number of persons in household ( unlts).. 505 4.46 0.14 2,652 413 0.06 2.26
Age of head of household (years)............ 505 4017 0.77 2,652 39.29 0.33 1.05
Education of head of household (years).. . 497 11.22 0.23 2,597 12.18 0.09 -3.88
Education of examinee (YEars).......cecwevmeecanine 504 11.34 0.17 2,638 11.69 0.08 -1.91

Percent Percent
Married?.......ccooo v e 437 67.30 3.97 2,297 67.70 1.46 -0.11
Other2
PICA overer st eersaseseemaesseaeessssnssaeesssssesmssbenesmneeanteesseseons 505 1.28 0.75 2,652 0.40 0.18 1.14
Regular vitamin USe .....ccovciveecsinemsicncen e 505 22.85 2.80 2,652 32.16 1.36 -2.99
Regular mineral use.......ccoiimceivennennninnessiniceeeens 505 16.25 2.46 2,652 21.88 1.20 -2.05
Reqular vitamin and mineral use.. 505 39.78 4.63 2,652 52.41 2.09 --2.48
Regular aspirin use.......ccoceemeenie. 505 46.47 3.33 2,652 47.90 1.46 -0.39
Special diet.......... 505 9.04 1.91 2,652 7.94 0.79 0.53
Oral contraceptive usage in past 6 months.... 505 14.41 2.34 2,652 23.04 1.23 -3.26
Ever been pregnant........ccoieiiieniiieeninenes 505 59.79 3.27 2,652 52.62 1.45 2.00
Ever been anemic.... 505 30.93 3.09 2,652 25.68 1.27 1.57
Any trouble eating.... 505 34.44 3.17 2,652 32.50 1.36 0.56
General findings........ . 504 2.78 1.10 2,647 1.64 0.37 0.98
Abdominal operations .....iemecrrereenennisns 505 24.14 2.86 2,652 21.30 1.19 0.92
Mean Mean

Age began menstruating (years).......cccooveeeeenne 505 12.60 0.09 2,652 12.62 0.04 -0.21

1Persons with a transferrin saturation below 16.0 percent and TIBC value above 250 pg/d! were classified as having a low transferrin saturation.

2 Statistics for these characteristics represent only those persons who answered yes on the questionnarre.
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Table 29. Z-statistics for comparison of low and adequate transferrin saturation status? for black menstruating women ages 12-54 years,
with statistic and standard error of the statistic, by selected characteristics: United States, 1971-74

Low transferrin saturation

Adequate transferrin saturation

Characteristics Number of Standard ~ Number of Standard Z-statistic
examined Statistic  error of the  examined  Slatistic  error of the
persons stalistic persons statistic

Dietary intake Mean _Mean
Total iron intake (mg) . 159 9.46 0.50 589 9.13 0.31 0.56
Log total iron intake (log MQ)....cccceomrmicearrienas 159 93.96 2.48 589 90.89 1.47 1.07
Total animal tissue iron intake (mg)..... . 159 3.40 0.31 589 3.5 0.19 -0.31
Total nonanimal tissue iron intake (mg)........... 159 6.06 0.41 589 5.62 0.22 0.95
Total protein intake (mg) 169 57.12 3.14 589 59.40 1.95 -0.62
Total animal tissue protein intake (mg)............ 158 29.10 2.53 589 30.50 1.47 -0.48
Total nonanimal tissue protein intake (mg)..... 159 28.02 1.93 589 28.90 1.03 -0.40
Estimated available iron (Mg)....cccvecvecrieecennee 159 1.34 0.08 589 1.30 0.06 0.40
Estimated available iron with tea (mg)............- 159 1.31 0.08 589 1.29 0.06 0.20
Vitamin C (M) ..ccoeeieeeececeea e 159 77.93 11.53 589 69.55 5.08 0.67

Socioeconomic
Age (years) . 159 28.56 1.30 589 26.40 0.67 1.48
Poverty income ratio (index)......cccceuvesiercervencas 156 1.63 0.14 570 1.69 0.08 -0.36
Estimated family income (dollars)....—....ccccecrereue 156 3,921.41 289.41 570 4,032.33 156.19 -0.34
Number of persons in household (units).......... 159 5.55 0.30 589 5.50 0.17 0.14
Age of head of household (years)........ccoeu..... 158 41.95 1.34 589 40.26 0.76 1.10
Education of head of household (years).......... 151 9.92 0.37 577 10.16 0.19 -0.57
Education of examinee (years)........cccoeeceeereus 158 10.52 0.30 585 10.75 0.17 -0.67

Percent Percent
Marriedz2... ... e e 134 43.50 6.43 477 47.00 3.43 -0.48
Other2
[ Lo OO O 159 7.33 3.10 589 6.57 1.53 0.22
Regular vitamin use 159 12.05 3.87 589 17.04 232 -1.10
Regular mineral use 159 12.05 3.87 589 11.90 2.00 0.03
Regular vitamin and mineral use.......cceceeeenne 159 35.79 8.01 589 36.39 4.19 -0.07
Regular aspirin use . 159 45.79 5.93 589 41.64 3.05 0.62
Special diet.......ccococecnrevecereaennn 159 5.36 2.68 589 6.32 1.50 -0.31
Oral contraceptive usage in past 6 months.... 159 11.97 3.86 5089 23.59 2.62 -2.49
Ever been pregnant " 159 67.53 5.57 589 57.63 3.05 1.56
Ever been anemicC........ceceeecvermeseeeecee e 159 29.38 1.85 589 25.28 2.69 1.26
Any trouble eating 159 31.83 5.54 589 37.33 3.00 -0.87
General findiNgs.....c.coceerernirtereee e 158 0.20 0.54 588 1.07 0.64 -1.04
Abdominal operations 159 19.82 4.74 589 15.84 2.26 0.76
Mean Mean

Age began menstruating (years)......ccccocvermne 159 12.73 0.18 589 12.73 0.10 0.00

1 Persons with a transferrin saturation below 16.0 percent and TIBC value above 250 pg/dl were classified as having a low transferrin saturation,

2 Statistics for these characteristics represent only those persons who answered yes on the questionnaire.
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Table 30. Z-statistics for comparison of low and adequate hemoglobin combined with transferrin saturation status? for white menstruating
women ages 12-54 years, with statistic and standard efror of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin/ Adequate hemoglobin/
transferrin saturation transferrin saturation
Characteristics Number of Standard ~ Number of Standard ~ Z-statistic
examined Statistic  error of the  examined Statistic  error of the
persons statistic persons statistic

Dietary intake _Mean _Mean
Total iron intake (MQ@) ..ooceoriiercerirrnissseeeeiiees es 10.20 0.78 3,069 10.03 0.13 0.21
Log total iron intake (log M@) ....ocoeemriiecciiicecns 68 99.45 3.14 3,069 96.46 0.55 0.94
Total animal tissue iron intake (M@) ...cccerceemene. 88 4.06 0.60 3,069 3.76 0.09 0.46
Total nonanimal tissue iron intake (mg). 88 6.14 0.44 3,069 6.27 0.10 -0.29
Total protein intake (M) ....cocoeeviemviieacne 88 65.76 5.53 3,069 65.77 0.84 -0.00
Total animal tissue protein intake (mg)........... 88 33.36 4.59 3,069 30.97 0.68 0.52
Total nonanimal tissue protein intake (mg)..... 88 32.40 2.30 3,069 34.80 0.49 -1.02
Estimated available iron (Mg) ......ccocveeeeniee 88 1.46 0.16 3,069 1.42 0.02 0.25
Estimated available iron with tea (mg) 88 1.40 0.03 3,069 1.38 0.02 0.53
Vitamin C (M) .ccvvrieremrieicreicnemsae s 88 59.92 9.19 3,069 81.02 2.42 -2.22

Socioeconomic
AGE (YEAIS) cmemriccesivee et 1) 35.75 1.82 3,069 27.82 0.30 4.29
Poverty income ratio (index)........ 84 2.56 0.21 2,980 2.78 0.04 -1.01
Estimated family income (dollars) .....c.ccvueuuneee 84 4,054.37 451.19 2,980 3,629.19 71.40 0.93
Number of persons in household (units).......... as 461 0.36 3,069 4.28 0.05 0.90
Age of head of household (years)............. 1) 44.73 1.90 3,069 39.35 0.31 2.80
Education of head of household (years) 87 9.21 0.64 3,007 12.05 0.09 —4.43
Education of examinee (years).....c..oerneecas 88 10.68 47.81 3,054 11.65 0.07 —0.02

Percent Percent
Married? ...t e 82 56.90 8.20 2,652 63.10 1.41 -0.75
Other2
o - OSSP 88 0.00 0.00 3,069 0.58 0.21 -2.83
Regular vitamin use.. 88 15.30 5.76 3,069 30.60 1.25 -2.60
Regular mineral Use......ccciivecccrmn i a8 11.00 5.01 3,069 20.80 1.10 -1.91
Regular vitamin and mineral use........cccoininiee 88 25.80 9.19 3,069 50.60 1.95 -2.64
Regular aspirin use 88 45.00 7.96 3,069 47.80 1.35 -0.35
Special diet....c.coeiee e 88 6.80 4.03 3,069 8.00 0.74 -0.29
Oral contraceptive usage in past 6 months.... 88 10.50 4.89 3,069 22.30 1.13 -2.35
Ever been pregnant.......c.cccverimiennivinscenninne 88 72.20 7.16 3,069 53.30 1.35 2.59
Ever been anemic..... 1] 44.80 7.96 3,069 25.90 1.19 2.35
Any trouble eating.. a8 34.10 7.58 3,069 32.40 1.27 0.22
General findings............ 88 0.00 0.00 3,063 0.90 0.26 -3.53
Abdominal operations ......cccoeeomevreeercecnnes 88 24.30 6.86 3,069 21.50 1.11 0.40
Mean Mean

Age began menstruating (years)........ccvceeeeennn 88 13.04 0.20 3,069 12.60 0.04 215

1Age- and sex-specific hemoglobin standards are found in table A; persans with a transferrin saturation below 16.0 percent and TIBC value above 250 pg/dl were classified
as having a low transferrin saturation.
2 Statistics for these characteristics represent only those persons who answered yes on the questionnaire.



Table 31. Z-statistics for comparison of low and adequate hemoglobin combined with transferrin saturation status’ for black menstruating
women ages 12-54 years, with statistic and standard error of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin/
transferrin saturation

Adequate hemoglobin/
transferrin saturation

Characteristics Number of Standard ~ Number of Standard ~ Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake ﬂ _Mﬂ_
Total iron intake (mg) 55 8.18 0.91 693 9.30 0.28 -1.17
Log total iron intake (log M) .wcceerimncicsnaenses 55 86.90 4.11 693 92.06 1.33 -1.19
Total animal tissue iron intake (mg) 55 2.48 0.39 693 3.61 0.17 -2.62
Total nonanimal tissue iron intake (mg)..-........ 55 571 0.84 693 5.70 0.20 0.01
Total protein intake (mg).........ccue.-.. 55 48.61 465 693 60.44 1.79 -2.37
Total animal tissue protein intake (mg)............ 55 23.23 3.36 693 31.55 1.37 -2.29
Total nonanimal tissue protein intake (mg}..... 55 25.38 3.30 693 28.89 0.93 -1.02
Estimated available iron (Mg) ....ccimiceniicnennne 55 1.06 0.13 693 1.34 0.05 -2.02
Estimated available iron with tea (mg)............. 55 1.03 0.13 693 1.32 0.05 -2.06
Vitamin C (mg) 55 69.03 13.43 693 70.73 4.87 -0.12

Socioeconomic
Age (years) 55 29.98 217 693 26.48 0.62 1.55
Poverty income ratio (index) ......cceerrmemecriscsanans 55 1.61 0.23 671 1.74 0.08 -0.53
Estimated family income (dollars)........ 55 3,424.23 464.43 671 4,058.45 143.27 -1.30
Number of persons in household (units) 55 558 0.56 693 5.09 0.15 0.84
Age of head of household (years).................... 55 43.89 2.09 692 40.17 0.70 1.69
Education of head of household (years).......... 52 8.76 0.76 676 10.24 0.17 -1.90
Education of examinee (Yars).........ccmsceremns 55 11.01 0.56 688 10.72 0.156 0.50

Percent Percent
Marriedz ....... 51 14.90 7.48 560 55.80 3.15 -5.04
Other2
Pica 55 9.80 6.01 693 6.00 1.36 0.62
Regular vitamin USE........cccummeeceeemeectracnnes 55 12.50 6.70 693 16.00 2.09 -0.50
Regular mineral use 55 11.00 6.33 693 12.10 1.86 -0.17
Regular vitamin and mineral use......ccceeeeieimueees 55 30.80 12.52 693 35.80 3.83 -0.39
Regular aspirin use 55 57.40 10.01 693 4210 2.82 1.47
Special diel.......ccccerercremirirerei e e anen 55 9.70 5.97 693 5.60 1.31 0.67
Oral contraceptive usage in past 6 months.... 55 4.50 419 693 23.30 2.41 -3.89
Ever been pregnant 55 72.60 9.02 693 57.90 2.82 1.56
Ever been anemic 55 18.40 7.77 693 25.40 248 0.86
Any trouble ealing........cceceevrsunenne 55 33.60 9.55 €93 36.00 2.74 -0.24
General findings......cccvcoreciinieinans 54 0.10 0.06 692 0.90 0.54 -1.48
Abdominal operations 55 20.60 8.19 693 15.70 2.07 0.58
Mean Mean

Age began menstruating (years)...... .....ccevureas 55 13.22 0.39 693 12.71 0.08 1.27

1 Age- and sex-specific hemoglobin standards are found in table A; persons with a transferrin saturation below 16.0 percent and TIBC value above 250 ug/d| were classified

as having a low transfarrn saturaton.

2 Statistics for these characteristics represent only those persons who answered yes on the questionnaire.
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Table 32. Logit analysis statistics showing the relationship between selected characteristics and hemoglobin status for menstruating women
ages 12-54 years: United States, 1971-74

Logit analysis statistics

Characteristics

Coefficient Standard error t-test statistic' Odds ratio?
(0705 151 = L | S PO PO -1.901 0.674 . .
Poverty income ratio........oieeerececcicinens . -0.164 0.057 -2.878 0.85
RACE - orieet e 1.818 0.179 10.148 6.34
Education of head of household ............... . -0.060 0.016 -3.891 0.94
Oral contraceptive usage in past 6 MONNS.......ccccooiiicniiinnns -0.548 C.284 -1.930 0.56
N 1= OO PSP . 0.023 0.018 2.269 1.02
Ever been anemic. . 0.561 0.188 2.986 1.76
Ever been Pregnant........ieeeie it 0.025 0.301 0.083 1.03

1Only charactenstics with a t-test statistic > 1.96 (p < .05) are shown.
2See appendix | for discussion of odds ratios.

Table 33. Logit analysis statistics showing the relationship between selected characteristics and transferrin saturation status for
menstruating women ages 12-54 years: United States, 1971-74

Logit analysis statistics

Characteristics

Coefficient Standard error t-test statistic? Odds ratio?
(07018 151 | | DYUTTS USSP PSP LR e PO 0.535 0.427 i .
Poverty income ratio.......ceovmveesrinmnmnisnanesrsien . -0.175 0.040 —4.325 0.84
= P Yo=Y P 0.495 0.171 2.896 1.65
Education of head of household ....cccceceeev. -0.032 0.010 -3.304 0.97
Oral contraceptive usage in past 6 months... -0.379 0.142 -2.663 0.68
Y T OO SRS 0.003 0.007 0.424 1.00
Ever been anemic.... . 0.059 0.143 0.416 1.06
Ever been pregnant ... e s 0.609 0177 3.436 1.84

10nly characteristics with a t-test statistic > 1.96 (p < -05) are shown.
2See appendix | for discussion of odds ratios.

Table 34. Logit analysis statistics showing the relationship between selected characteristics and hemoglobin and transferrin saturation
status for menstruating women ages 12-54 years: United States, 1971-74

Logit analysis statistics

Characteristics
Coefficient Standard error t-test statistic Odds ratio?
(@701 411 =1 o | SO 0.977 0.886 . -
Poverty income ratio... - 0.205 0.079 -2.592 0.81
RACE ...veecrieeeerr e - 1.017 0.236 4.307 2.78
Education of head of household .....c.ccoeereiirecnicnccicceereee 0.073 0.020 -3.655 0.93
Oral contraceptive usage in past 6 months.........ccoiveeenicenaees 0.929 0.404 -2.297 0.38
AQE. e e 0.033 0.013 2.510 1.04
Ever been anemic . 0.595 0.280 2.129 1.81
Ever been pregnant ... oiiccesincaiseen e s 0.437 0.427 1.023 1.57

10nly characteristics with a #-test statistic > 1.96 (p < .05) are shown.
2See appendix | for discussion of odds ratios.
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Table 35. Z-statistics for comparison of low and adequate hemoglobin status’ for persons ages 65-74 years, with statistic and standard
error of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin

Adequate hemoglobin

Characleristics Number of o Standard Number of o Standard Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons stalistic persons statistic

Dietary intake Mean Mean
Total iron intake (MQ) .coceieeicirieeee s 249 11.20 0.77 1,987 10.26 0.17 1.20
Log total iron intake (log mg) 249 99.42 230 1,987 97.47 0.68 0.81
Total animal tissue iron intake (MQ@) .oovcveuemee- 249 3.73 0.43 1,987 3.19 0.11 1.21
Total nonanimal tissue iron intake (mg)......-.... 249 7.47 0.56 1,987 7.08 0.12 0.68
Total protein intake (mg) . 249 64.81 3.01 1,987 60.64 0.99 1.32
Total animal tissue protein intake (mg)............ 249 30.21 223 1,987 26.86 0.77 1.42
Total nonanimal tissue protein intake (mg)..... 249 34.60 1.69 1,987 33.78 0.58 0.46
Estimated available iron (Mg} ........ccccccemiciieenns 249 1.59 0.14 1,987 1.38 0.03 1.44
Estimated available iron with tea (mg) 249 1.54 0.14 1,987 1.34 0.03 1.38
Vitamin C (MQ) wcvrveicciiicetete et 249 86.47 9.05 1,987 94.34 2.81 -0.83

Socioeconomic
Age (Years) ..ccoeiinmmrctiieneninaaanns 249 69.29 0.28 1,987 68.89 0.10 1.34
Poverty income ratio (index)........... 237 2.20 0.18 1,898 2.58 0.07 -2.01
Estimated family income (dollars)........ 237 3,534.00 210.95 1,898 3,915.00 78.54 -1.69
Number of persons in household (units).......... 249 2.45 017 1,987 2.02 0.04 2.49
Age of head of household (years).........c.ccoeu.. 249 67.46 0.83 1,987 68.54 0.22 -1.26
Education of head of household (years) 235 8.58 0.41 1,840 9.85 0.13 -2.92
Education of examinee (Years).........cuccemvrees 245 8.41 0.40 1,966 9.90 0.13 -3.53

Percent Percent
Marriedz2.......ceceeceereeiemrcnc i 249 65.50 4.52 1,982 61.70 1.64 0.79
Other2
Pica.... . 247 0.85 0.88 1,986 0.41 0.22 0.49
Regular vitamin use.........cccecrvvieenne 249 25.78 4.16 1,987 34.57 1.60 -1.97
Regular mineral use 249 19.19 3.74 1,987 17.97 1.29 0.31
Regular vitamin and mineral use 249 30.81 5.15 1,987 48.11 2.22 -3.09
Regular aspirin use.........eeveceemmee 249 45.02 4.73 1,987 41.74 1.66 0.65
Special diet 247 17.91 3.66 1,986 14.29 1.18 0.94
Ever been pregnant........ccoooverceee 63 21.90 7.82 1,123 47.63 2.24 -3.16
Ever been anemic.........coceeiiceiimmrectineeecseeees 249 25.25 412 1,987 16.64 1.25 2.00
Any trouble eating... 249 68.91 4.40 1,987 61.80 1.63 1.51
General findings.......cccurcrmicirecsi e searaee 247 2.53 1.50 1,975 1.72 0.44 0.52
Abdominal operations.. 247 48.96 4.77 1,986 51.33 1.68 -0.47
Mean Mean

Age began menstruating (years) .....c.ccvceeueeeeees 57 13.44 0.33 1,081 13.64 0.08 -0.59

1 Age- and sex-specific hemoglobin standards are found in table A.

2Gtalistics for these characteristics represent only those persons who answered yes on the guestionnaire.
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Table 36. Z-statistics for comparison of low and adequate transferrin saturation status' for persons ages 65-74 years, with statistic and
standard error of the statistic, by selected characteristics: United States, 1971-74

Low transferrin saturation

Adequate transferrin saturation

Characteristics Number of ] Standard Number of o Standard Z-statistic
examined Statistic  error of the  examined Statistic  error of the
persons statistic persons statistic

Dietary intake Mean Mean
Total iron intake (M) oo 126 9.93 0.77 2,110 10.36 0.17 -0.55
Log total iron intake (log mg).... 126 93.94 3.17 2,110 97.83 0.67 -1.20
Total animal tissue iron intake (mg)...... 126 2.99 0.44 2,110 3.27 0.11 -0.62
Total nonanimal tissue iron intake (mg) 126 6.93 0.58 2,110 7.09 0.13 -0.27
Total protein intake (MQ@)...-.occveemririseannns 126 59.52 4.28 2,110 61.27 0.96 ~0.40
Total animal tissue protein intake (mg)............ 126 26.71 3.48 2,110 27.33 0.75 -0.17
Total nonanimal tissue protein intake (mg) ..... 126 32.81 2.44 2,110 33.93 0.57 -0.45
Estimated available iron (mg) ......ccceeveeecens 126 1.27 0.12 2,110 1.40 0.03 0.55
Estimated available iron with tea (mg)...........- 126 1.22 0.12 2,110 1.36 0.03 -1.24
Vitamin C (M) -vevveveeerrcccemnrcerecerneereceeresenaseeriesenee 126 72.24 9.33 2,110 93.02 2.72 -2.14

Socioeconomic
Age (years) 126 ©68.86 0.40 2,110 68.90 0.09 ~0.10
Poverty income ratio (index)....... 121 2.13 0.21 2,014 2.52 0.06 -1.78
Estimated family income (doliars) ............ 121 3,429.00 307.36 2,014 3,906.00 76.31 -1.51
Number of persons in household (units).......... 126 2.44 0.26 2,110 2.03 0.03 1.54
Age of head of household (years).......... 126 66.94 0.88 2,110 68.47 0.22 -2.19
Education of head of household (years) 120 9.01 0.50 1,995 9.73 0.13 -1.42
Education of examinee (years)........ccccccvrveeanne 124 8.91 0.48 2,087 9.75 0.13 -1.69

Percent Percent
Married? ... ... s 126 56.40 6.63 2,106 62.60 1.59 -0.91
Other2
PG .ot e 125 1.47 1.62 2,108 0.24 0.16 0.76
Regular vitamin use 126 35.10 6.39 2.110 34.20 1.55 0.14
Regular mineral use........c.cccoenuu.e. 126 20.30 5.37 2,110 18.30 1.26 0.36
Regular vitamin and mineral use............ 126 40.00 8.94 2,110 46.90 2.13 ~-0.80
Regular aspirin use.....ccc.oueecemrnee 126 59.10 6.58 2,110 42.10 1.61 2.51
Special diet................ 125 21.50 5.51 2,108 14.10 1.14 1.31
Ever been pregnant. 79 55.30 8.39 1,107 44.60 2.24 1.23
Ever been anemic.... 126 23.60 5.67 2,110 17.20 1.23 1.10
Any trouble eating...........ccocecemcinennn. 126 64.10 6.68 2,110 63.00 1.58 0.16
General findings . 126 5.40 3.02 2,096 1.60 0.41 1.25
Abdominal operations ..........cccoceeeercreecernresseenns 125 57.30 6.64 2,108 50.90 1.63 0.94
Mean Mean

Age began menstruating (years) .........ccoveeeeeme. 74 13.54 0.36 1,064 13.64 0.09 -0.27

1Persons with a transferrin saturation below 16.0 percent and TIBC value above 250 pg/dl were classified as having a low transferrin saturation.

2 Statistics for these characteristics represent only those persons who answered yes on the questionnaire.
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Table 37. Z-statistics for comparison of low and adequate hemoglobin status! for white persons ages 65-74 years, with statistic and
standard error of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin

Adequate hemoglobin

Characteristics Number of o Standard Number of o Standard Z-statistic
examined Statistic  error of the examined Stafistic  error of the
persons statistic persons statistic

Dietary intake _Mean _Mean
Total iron intake (mg) .... 145 10.61 0.67 1,683 10.38 0.18 0.33
Log total iron intake (log MQ) .cccemvreieceecsicanennns 145 99.45 272 1,683 98.06 0.73 0.49
Total animal tissue iron intake (MQ) ........cc.cu... 145 3.48 0.40 1,683 3.22 0.11 0.63
Total nonanimal tissue iron intake (mg)........... 145 7.13 0.46 1,683 7.16 0.14 -0.06
Total protein intake (mg) 145 63.92 3.55 1,683 61.09 1.07 0.76
Total animal tissue protein intake (mg)............ 145 29.11 2.58 1,683 26.87 0.83 0.83
Total nonanimal tissue protein intake (mg) ..... 145 34.82 2.06 1,683 34.22 0.64 0.28
Estimated available iron (Mg) ....ccccovvevveueeenc 145 1.48 0.12 1,683 1.39 0.03 0.71
Estimated available iron with tea (mg) 145 1.43 0.12 1,683 1.35 0.03 0.64
Vitamin C (mg) . 145 89.20 974 1,683 9461 2.98 -0.53

Socioeconomic
Age (years) 145 69.33 0.36 1,683 68.91 0.11 1.12
Poverty income ratio (index) ........ccvevveiiricncanaes 140 2.59 0.25 1,611 2.67 0.07 -0.31
Estimated family income (dollars)........ 140 3,780.00 285.75 1,611 3,966.00 85.62 -0.62
Number of persons in household (units) 145 2.38 0.21 1,683 1.99 0.04 1.87
Age of head of household (years).......... 145 67.10 1.20 1,683 68.57 0.23 -1.20
Education of head of household (years).......... 136 10.00 0.45 1,565 10.11 0.14 -0.23
Education of examinee (years)..........ceecrineens 143 9.77 0.44 1,670 10.12 0.14 -0.76

Percent Percent
Married? ... ..ot 145 73.80 5.48 1,680 62.00 1.77 2.05
Otherz
Pica.....cc... 144 1.03 1.27 1,682 0.38 0.29 0.51
Regular vitamin use......... 145 30.08 5.71 1,683 35.38 1.75 -0.89
Regular mineral use 145 21.00 5.07 1,683 18.59 1.42 0.46
Regular vitamin and mineral use.........cc......... 145 33.89 6.83 1,683 4B.63 2.41 -2.04
Regular aspirin use 145 45.45 6.20 1,683 41.27 1.80 0.65
Special diet...oieceeec e 144 20.95 5.09 1,682 14.38 1.28 1.25
Ever been pregnant 35 2217 10.62 941 47.43 2.44 -2.31
Ever been anemic 145 28.83 561 1,683 16.69 1.36 2.10
Any trouble eating. 145 69.17 5.75 1,683 61.25 1.78 1.32
General findings. 143 2.30 1.88 1,673 1.69 0.47 0.31
Abdominal operations 144 52.10 6.25 1,662 52.59 1.83 -0.08
Mean Mean

Age began menstruating (vears)..........cceeeeee 34 13.48 0.44 919 13.67 0.08 -0.43

1 Age- and sex-specific hemoglobin standards are found in table A

2Statistics for these charactenslics represent only those persons who answered yes on the questionnaire.
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Table 38. Z-statistics for comparison of low and adequate hemoglobin status! for black persons ages 65-74 years, with statistic and
standard error of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin

Adequate hemoglobin

Characleristics Number of o Standard Number of o Standard Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake _Mean _Mean
Total iron intake (Mg} ...cooeoemiiereeniccnreecene 104 12.66 1.80 304 8.90 0.38 2.04
Log total iron intake (log mg)........... 104 99.33 4.29 304 90.45 1.91 1.89
Total animal tissue iron intake (mg)...... 104 4.35 1.00 304 2.76 0.26 154
Total nonanimal tissue iron intake (mg). 104 8.31 1.37 304 6.13 0.27 1.56
Total protein intake (MQ@).....cccorvmnvcvraneas, 104 67.00 5.62 304 55.34 265 1.88
Total animal tissue protein intake (mg)..... 104 32.94 4.26 304 26.74 2.34 1.27
Total nonanimal tissue protein intake (mg)..... 104 34.06 3.01 304 28.61 1.30 1.66
Estimated available iron (Mm@)......ccoceoeneccrnnne 104 1.85 0.34 304 1.20 0.07 1.89
Estimated available iron with tea (mg)... 104 1.83 0.34 304 1.17 0.07 1.92
Vitamin C (M) «ovveovrreeeemrereeeenscsnecmr s csesearcensceosnes 104 79.72 18.78 304 91.06 9.01 -0.54

Socioeconomic
PaYe [T (V=T =) 104 69.20 0.47 304 68.57 0.23 1.21
Poverty income ratio (index)....... 97 1.16 0.12 287 1.54 0.10 -2.49
Estimated family income (dollars)............ 97 2,874.00 265.62 287 3,302.00 182.22 -1.33
Number of persons in household (units) 104 2.64 0.30 304 2.32 0.12 0.99
Age of head of household (years)............. 104 68.35 0.87 304 68.19 0.60 0.15
Education of head of household (years).......... 29 5.23 0.59 275 6.86 0.36 -2.36
Education of examinee (years).......o..ccurerceans 102 5.00 0.58 296 7.15 0.35 -3.17

Percent Percent
Married?..... ..ot et 104 45.20 7.33 302 57.20 4.27 -1.42
Otherz
Pica....ccoonemeriienens 103 0.37 0.89 304 0.74 0.74 -0.32
Regular vitamin use 104 15.17 5.28 304 24.91 3.72 -1.51
Regular mineral use 104 14.71 5.21 304 10.65 2.65 0.69
Regular vitamin and mineral use.......cc.coueceeune. 104 23.21 7.60 304 41.95 5.86 -1.95
Regular aspirin USe.....ccouiciecnicsneiscsmensreseneenes 104 43.96 7.30 304 47.40 4.30 -0.41
Special diet................ 103 10.13 4.46 304 13.23 2.92 -0.58
Ever been pregnant. 28 19.90 11.32 182 49.99 5.56 -2.39
Ever been anemic.... 104 17.67 5.61 304 16.11 3.16 0.24
Any trouble eating. 104 68.24 6.85 304 69.34 3.97 -0.14
General findings........ 104 3.10 2.55 302 2.10 1.24 0.35
Abdominal operations .........cccoocceeeeeveccnricreeecrneien 103 40.92 7.27 304 36.26 414 0.56
Mean Mean

Age began menstruating (years).........cceeeeeee 23 *13.34 * 162 13.35 0.18 0.02

1 Age- and sex-specific hemoglobin standards are found in table A.

2 Statistics for these characteristics represent only those persons who answered yes on the questionnaire.
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Table 39. Z-statistics for comparison of low and adequate transferrin saturation status' for white persons ages 65-74 years, with statistic

and standard error of the statistic, by selected characteristics: United States, 1971-74

Low hemoglobin Adequate hernoglobin
Characteristics Number of ] Standard Number of o Standard Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons stalistic persons statistic

Dietary intake _Mean _Mean
Total iron intake (MQ) ..ccvcvrieecrerneens 101 9.93 0.85 1,727 10.44 0.18 -0.59
Log total iron intake (log MQ@) ..cceevoveeeerreccrecnnene 101 94.22 3.47 1,727 98.38 0.72 -1.17
Total animal tissue iron intake (mg)..... ; 101 27 0.39 1,727 3.29 0.1 -~1.41
Total nonanimal tissue iron intake (mg)........... 101 7.23 0.67 1,727 7.15 0.13 0.12
Total protein intake (mg) . 101 58.24 4.38 1,727 61.66 1.06 -0.76
Total animal tissue protein intake (M@)....c...... 101 24.55 3.28 1,727 27.32 0.81 -0.82
Total nonanimal tissue protein intake (mg)..... 101 33.69 2.80 1,727 34.34 0.64 -0.23
Estimated available iron (mg) 101 1.23 0.12 1,727 1.41 0.03 -1.40
Estimated available iron with tea (mg).. . 101 1.19 0.12 1,727 1.37 0.03 -1.42
Vitamin C (M) c.cooieecircrecemmreesseremsrreeseesessnanmees 101 76.70 10.78 1,727 93.60 2.92 -1.51

Socioeconomic
Age (years)..... 101 68.79 0.43 1,727 68.92 0.10 -0.30
Poverty income ratio (index)......cccocveeeveecvarcnns 97 2.19 0.24 1,654 2.63 0.07 -1.78
Estimated family income (dollars)........ 97 3,408.00 334.46 1,654 3,979.00 84.68 -1.66
Number of persons in household (units)... 101 2.36 0.28 1,727 2.01 0.04 1.24
Age of head of household (years)............. 101 66.99 1.26 1,727 68.49 0.24 -1.17
Education of head of household (years).......... 97 917 0.54 1,604 10.06 0.14 -1.59
Education of examinee (years)...........cccueu.. 101 9.11 0.52 1,712 10.06 0.13 -1.77

Percent Percent
Married?2. ... 101 60.90 7.28 1,725 63.30 1.74 -0.32
Other2
Pica........ O 101 1.50 1.79 1,725 0.23 0.17 0.71
Regular vitamin use..... . . 101 38.40 7.25 1,727 35.20 1.73 0.43
Regular mineral USe..........cocvcrieeemrireeeceeare e eenens 101 22.20 6.21 1,727 18.90 1.41 0.52
Regular vitamin and mineral use... 101 37.80 8.76 1,727 48.10 2.36 -1.14
Regular aspirin use...........cc.... 101 60.10 7.31 1.727 41.60 1.78 2,46
Special diet.............. 101 23.60 6.34 1,725 14.10 1.26 1.47
Ever been pregnant.. 63 58.10 9.32 913 45.00 2.47 1.36
Ever been anemiC.........ccooccveeveeeeerieeccmseccemeaceecns 101 25.30 6.49 1,727 17.30 1.36 1.21
Any trouble eating 101 63.60 7.18 1,727 62.30 1.75 0.18
General findings............... 101 2.80 246 1,715 1.60 0.46 0.48
Abdominal operations 101 56.20 7.40 1,725 52.50 1.81 0.49
Mean Mean

Age began menstruating (Years)....c....ccceeounnne 61 13.53 0.40 892 13.67 0.09 -0.34

1Persons with a transferrin saturation below 16.0 percent and TIBG value above 250 pug/dl were classified as having a low tranferrin saturation.
2Gtatistics for these characteristics represent only those persons who answered yes on the questionnaire.
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Table 40. Z-statistics for comparison of low and adequate transferrin saturation status? for black persons ages 65-74 years, with statistic,
and standard error of the statistic, by selected characteristics: United States, 1971-74

Low transferrin saturation Adequate lransferrin saturation
Characteristics Number of o Standard Number of . Standard Z-statistic
examined Statistic  error of the examined Statistic  error of the
persons statistic persons statistic

Dietary intake Mean Mean
Total iron intake (M) .ooeeveevieiemiee e 25 9.88 1.87 383 9.57 0.50 0.16
Log total iron intake (10g MQ) ...cocurricirsiinnannnes 25 91.91 8.12 383 92.06 1.84 -0.02
Total animal tissue iron intake (mg) 25 5.09 1.74 383 3.07 0.33 1.14
Total nonanimal tissue iron intake (mg) 25 4.79 0.62 383 6.50 0.36 -2.38
Total protein intake (MQ)......ccocmrriircncnisians 25 68.85 13.80 383 57.16 241 0.83
Total animal tissue protein intake (mg)............ 25 42.42 12.74 383 27.47 1.99 1.16
Total nonanimal tissue protein intake (mg) ..... 25 26.43 3.58 383 29.69 124 -0.86
Estimated available iron (Mg)......coocevemniiennn 25 1.53 0.41 383 1.31 0.10 0.52
Estimated available iron with tea (mg).. 25 1.40 0.35 383 1.30 0.10 0.28
Vitamin C (Mg) - st 25 39.57 10.50 383 87.20 8.17 -3.58

Socioeconomic
FaYo IR (V=T 1 =) OO 25 69.41 1.11 383 68.63 0.21 0.69
Poverty income ratio (index)...... 24 *1.57 * 360 1.40 0.08 0.46
Estimated family income (dollars)........... 24 *3,607.00 * 360 3,128.00 156.06 0.57
Number of persons in household (units).......... 25 3.08 0.73 383 2.33 0.11 1.01
Age of head of household (years)............ 25 66.62 274 383 68.28 0.50 -0.60
Education of head of household (years).......... 23 *7.79 * 351 6.35 0.33 1.13
Education of examinee (years)..........c.owvveneees 23 *6.98 * 375 6.52 0.32 0.38

Percent Percent
MaFTIEAZ ..ot 25 23.30 12.69 381 55.30 3.82 -2.41
Other2
o PR 24 *1.60 * 383 0.04 0.49 0.41
Regular vitamin USE ......ccccvicniiiiinncninns 25 10.60 9.24 383 23.70 3.26 -1.34
Regular mineral use.......ccccecoiiicmviinccnieeens 25 6.70 7.53 383 12.10 2.50 -0.68
Regular vitamin and mineral use. 25 56.60 24.93 383 34.60 4,73 0.87
Regular aspirin USe......ccoceoiieeeenne 25 52.30 15.00 383 47.20 3.83 0.33
Special diet............... 24 *3.70 * 383 13.20 2.60 -1.50
Ever been pregnant........cnninncecninsennns 16 *34.70 * 194 41.00 5.90 -0.34
Ever been anemicC.......iiecniiiemmessinemnnssnsassans 25 10.70 9.27 383 15.80 2.80 -0.53
Any trouble eating... 25 68.20 13.98 383 69.50 3.53 -0.09
General findings........... 25 24.40 12.87 381 0.80 0.68 1.83
Abdominal operations ... ieerenre e 24 *66.70 * 383 34.50 3.64 2.16
Mean Mean

Age began menstruating (years) .........cceceeeereees 13 *13.66 > 172 13.29 0.18 0.51

1 Persons with a transferrin saturation below 16.0 percent and a TIBC above 250 pg/dl were classified as having low transferrin saturation.
2 Statistics for these charactenstics represent only those persons who answered yes on the questionnaire.
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Table 41. Logit analysis statistics showing the relationship between selected characteristics and hemoglobin status for persons ages 65-74

years: United States, 1971-74

Logit analysis statistics

Characteristics -
Coefficient Standard error t-test statistic! Odds ratio?
Constant -0.159 0.778 ves .
Race 1.903 0.301 6.317 6.33
Sex -1.939 0.236 -8.220 0.14
Education of head of household -0.042 0.018 -2.350 0.96
General findings 1.269 0.645 1.966 3.53
Ever been anemic 0.901 0.205 4.395 2.64
Any trouble eating 0.484 0.161 3.011 1.58

10nly characteristics with a i-test statistic > 1.96(p < .
2See appendix | for discussion of odds ratios.

05) are shown,

Table 42. Logit analysis statistics showing the relationship between selected characteristics and transferrin saturation status for persons
ages 65-74 years: United States, 1971-74

Logit analysis stalistics

Charactaristics - — .

Coefficient Standard error t-test statistic? Odds ratio?
Constant -0.637 0.993 . .
Race 0.364 0311 1.168 1.44
Sex 0.438 0.300 1.461 157
Education of head of household -0.057 0.020 -2.894 0.94
General findings 1.406 0.865 1.625 3.84
Ever been anemic 0.108 0.255 0.425 1.13
-0.083 0.194 -0.429 0.92

Any trouble eating

10nly characteristics with a f-test statistic > 1.96 (p < -
22Gge appendix | for discussion of odds ratios.

05) are shown.

73



Appendixes

Contents

LS PN (1oT= 1110 ) == 2 SO
LW QY=Y L= 1o T PSPPI PRSP
NOMITESPONSE ..cueeecrereeitetemssessrsasseessaeaesseae st eeesessencsssasnas sh b or st sesEem e b e ses s aRR e 4 oe e mas e Re R £ 42 amHE R £ S RE £ e e RS r s br R E bt
Y =g T s - 1 OSSO TP PRSI
L] = LI a1 ] =Y = P PSPPSR
Reliability of estimates of means and PrevalEnCES ...
Analytic approach for relational @NAIYSES .......c.iiie it s

11113V (oo g a1 Y PSPPI PSP
Lo T 3T 1= OO PO PP P
Other terms used in relatioNal ANAIYSES ......oouieeciiiieee et r st s e s e e e e e s n e a bt e

List of appendix tables

74

Percent distribution of nonresponse adjustment factors: 1971=74 ... s
Number and percent of examined persons in NHANES | with missing hematological, biochemical, and nutrient
INtAKE MEASUIrEMENTS, DY 00 .. .ciiii et oot emte b o e s eecmeesae e o e eaeoas e et reae s s e e b e e R dam AR E e s b e e rnn s v s
Estimated design effects and correlations of selected health, demographic, and nutrient intake variables: NHANES |
Number of persons classified as “low"” and “adequate” iron status in the original and logistic samples, by iron status
indicator and selected population group: NHANES |, 1971-74.....o ittt s
Weighted average thresholds at the low-income level in 1971, by farm-nonfarm residence, sex of family head, and
size of the family: UNted SEaTES .. ..ottt et ee et s s s

75
75
76
76
77
77
79

81
81
81
81
81
81
82

77

77
78

80

82



Appendix |. Statistical
notes

Survey design

Individuals examined during NHANES I were
selected in a three-stage, stratified probability sample
of loose clusters of persons by geographic location. The
sample was designed to be representative of the civilian
noninstitutionalized population ages 1-74 years living
within the coterminous United States; however, all
persons residing upon reservation lands set aside for
use of American Indians were excluded.

In the first stage of the design, the 1960 decennial
census lists of addresses and the nearly 1,900 primary
sampling units (PSU’s) into which the coterminous
United States is divided were examined. (Each PSU is
either a standard metropolitan statistical area, a single
county or two or three contiguous counties.) These
PSU’s were grouped info 40 strata on the basis of
geographic region and population density to select
target PSU’s for NHANES 1.

Of the 40 strata, 15 were composed of single large
metropolitan areas with more than 2 million persons.
These 15 metropolitan areas were chosen for the
sample with certainty. A modified Goodman-Kish
controlled selection technique was then used to choose
two PSU’s from each of the remaining 25 noncertainty
strata with probability proportionate to its 1960
population. In this manner, a total first-stage sample of
65 (15 + (2 X 25)) PSU's or “stands™ were selected
for study.

Within each PSU, a systematic sample of segments
(loose clusters of households) was chosen. Selection
was made using the most up-to-date information on
census enumeration districts (ED’s) at the time of the
visit—1960 census data for the first 44 stands and 1970
data for the remaining 21 stands. To make the sample
representative of the current U.S. population, lists
were supplemented by a sample of housing units that
had been constructed since the most recent decennial
CEnsus.

ED’s having addresses that could be used (the
majority of the areas visited) were divided into
segments containing an average of six households each

(in the first 44 stands) or eight households each (in the
remaining 21 stands). The change was made primarily
for operational advantages and was supported by
research by the U.S. Bureau of the Census, indicating
that the precision of estimates would not be affected
appreciably. For ED’s without addresses that could be
used (generally located in rural areas), area sampling
was employed.

Enumeration districts were divided into two eco-
nomic classes. The first class, identified as the “poverty
stratum,” was composed of “Current Poverty Areas”
that had been identified by the Census Bureau in the
1960 or 1970 census and other ED’s in the PSU with a
mean family income of less than $3,000 in 1959 (based
on the 1960 census). The second economic class, the
“nonpoverty stratum,” comprised all ED’s not desig-
nated as belonging to the poverty stratum.

Target segments were selected from each of the
two strata. All sample segments classified into the
poverty stratum were sampled with probability 1. For
the first 42 stands, sample segments in nonpoverty
stratum ED’s were divided into eight random sub-
groups, and one of the subgroups was chosen to
remain in the NHANES I sample. Ongoing research
then indicated that the efficiency of estimates could be
increased by changing the ratio of poverty to nonpov-
erty segments from 8:1 to 2:1. Therefore, in the
remaining 23 stands, the selected segments in the
nonpoverty ED’s were divided into two random
subgroups, and one of the subgroups was chosen to
remain in the sample.

After identifying the sample segments, a list of all
current addresses within the segment boundaries was
made, and a person in the household was interviewed
to determine the age and sex of each person as well as
demographic and socioeconomic information required
for the survey. If no one was at home after repeated
calls or if the household members refused to be
interviewed, the interviewer tried to determine the
household composition from neighbors.

To select the persons in sample segments to be
examined in NHANES I and at the same time to
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oversample certain groups at high risk of malnutrition,
all household members ages 1-74 in each segment first
were listed on a sample selection worksheet with each
household in the segment listed serially. The number
of household members in each of the six age-sex
groups shown below were then listed on the worksheet
under the appropriate age-sex group column. The
sample selection worksheets were put in segment-
number order, and a systematic random sample of
persons in each age-sex group was selected to be
examined using the following sampling rates.

Age and Sex Rate
1-5 years (males and females).......ccocevrvcecreveecesnnecnce 1/2
6-19 years (males and females)....... 1/4
20-44 years (males)..... 1/4
2044 years (females).................. 1/2
46-64 years (males and females). 1/4
65-74 years (males and females) ......cc...coocurcrrvcnne.. 1

The persons selected in the 65-stand sample of
NHANES I constituted a representative sample of the
target population and included 28,043 persons ages
1-74 years, of whom 20,749 (74 percent) were exam-
ined. When adjustments were made for differential
sampling for high-risk groups, the response rate was 75
percent.

All data presented in this report are based on
“weighted” observations. That is, data recorded for
each person are inflated to characterize the subuni-
verse from which that person was drawn. The weight
for each examined person is a product of the reciprocal
of the probability of selecting the person, an adjust-
ment for nonresponse cases (i.e., persons not exam-
ined), and a poststratified ratio adjustment that in-
creases precision by bringing survey results into close
alignment with U.S. Bureau of the Census population
figures for 20 age, race, and sex groups in the United
States as of November 1, 1972, the approximate
midpoint of NHANES 1.

A more detailed description of the survey design
and selection technique has been published.2

Nonresponse

In any survey, after the sample is identified and the
persons are requested to participate, the survey meets
one of its more severe problems—nonresponse. The
problem is more severe in a health examination survey,
because often many persons will not participate in the
examination. A potential for bias results if the persons
in the sample who do not participate differ from the
persons in the sample examined with respect to the
characteristics under investigation. Intensive efforts
were made in NHANES I to develop and implement
procedures and inducements that would reduce the

NOTE: A list of references follows the text.
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number of nonrespondents and thereby reduce the
potential bias due to nonresponse.2

Despite these intensive efforts, 25 percent of the
persons in the sample were not examined, compared
with previous surveys conducted by the Division of
Health Examination Statistics that had response rates
of more than 86 percent. Consequently, the potential
for a sizable bias does exist in the estimates in this
publication. Because the response rate for the medical
questionnaire was more than 95 percent of the persons
in the sample, however, it was possible to examine the
characteristics of the nonrespondents and the nature of
nonresponse.

An analysis of data on examined and nonexamined
(but interviewed) persons was conducted using data
from the first 35 stands of NHANES 1.7* The two
groups were quite similar with respect to the health
characteristics that were compared. For example, 11
percent of persons examined reported having an illness
or condition that interfered with their eating, com-
pared with 9 percent of persons not examined but who
had a medical history.

As was mentioned earlier, the data in this report
were based on weighted observations, and one of the
components of the weight assigned to an examined
person was an adjustment for nonresponse. A proce-
dure was adopted that mutiplied the reciprocal of the
probability of selection of sample persons who were
examined by a factor to bring estimates based on
examined persons up to a level that would have been
achieved if all sample persons had been examined. The
nonresponse adjustment factor was calculated by
dividing the sum of the reciprocals of the probability of
selection for all selected sample persons in each of five
income groups within each stand by the sum of the
reciprocals of the probability of selection for examined
sample persons in the same stand and income group.
The five income groups were (1) under $3,000, (2)
$3,000-6,999, (3) $7,000-9,999, (4) $10,000-14,999,
and (5) $15,000 and over. For sample weighting
purposes, income group was imputed for 5.6 percent of
the sample persons using educational level of the head
of household. To the extent that the income-within-
stand classes were homogeneous with respect to the
health characteristics under study, the adjustment
procedure was effective in reducing the bias due to
nonresponse. The percent distribution of the nonre-
sponse adjustment factors computed for the 65-stand
sample of NHANES I is shown in table 1.

Missing data

Examination surveys are subject to the loss of
information not only through the failure to examine all
persons in the sample, but also from the failure to.
obtain and record all items of information for exam-
ined persons. For several examinees, one or more of
the hematological and biochemical measurements



and/or one or more of the dietary interviews were not
available. The extent of these missing measurements is
indicated in table II.

The number of missing hemoglobin concentrations
was small for all age groups. Total iron-binding
capacity and percent transferrin saturation were avail-
able for most persons ages 4-74 years; the number of
missing measurements for these two variables for
children under 4 years of age, however, was large.
(Most missing biochemical determinations were a
result of refusal to give blood (especially young
children), loss of blood specimens in shipping to the
laboratory, and results that did not meet laboratory
quality control specifications.) Nutrient intake values
were missing for 479 persons due to unsatisfactory
dietary interview results.

For the descriptive information on persons ages
4-74 years, presented in tables 1-18 and figures 1-13,
imputed hematological, biochemical, and nutrient
intake measurements were used. These estimates were
made on the basis of multiple regression type deci-
sions, substituting for the missing measurements those
of an individual who was of the same age, sex, race,
and geographic location. (For approximately one-
fourth of the missing records, a further adjustment of

Table |. Percent distribution of nonresponse adjustment
factors: 1971-74

Size of factor

Percent distribution

Total 100.0
1.00-1.24 32.6
1.25-1.49... 38.5
1.50-1.74 18.2
1.75-1.99 7.4
200-2.49 2.8
2.50-2.99....crerre st 0.3
3.001 0.3

1A size of 3.00 was assigned for all factors greater than 3.00. The final
poslstratified ratio adjustment corrects for this truncation.

Table 1. Number and percent of examined persons in NHANES |
with missing hematological, biochemical, and nutrient intake
measurements, by age

Measurement and age Number  Percent
Hemoglobin
1=3 YEArS ...t emeen s 18 1.0
4-74 years 2,019 10.6
Total iron-binding capacity
1-3 years . 784 45.5
4-74 years 5,431 28.5
Percent transferrin saturation
1-3 years 784 455
4-74 years..... 5,786 304
Nutrient intake
1-74 years 479 23

the nutrient intake values was made on the basis of the
person’s body weight.) For children under 4 years of
age, the number of missing hematological values was
too great to use such an imputation procedure.
Therefore, data on persons ages 1-3 years with missing
hematological and biochemical measurements are
omitted from all detailed tables.

For the relational analyses presented in tables
19-42, no imputed hematological values were used. In
this manner, no individual was assigned a particular
iron status without full and complete knowledge of
that individual’s measured status at the time of
examination. Imputed nutrient intake measurements
were retained for this sample.

Small numbers

In some tables, estimates are shown for cells for
which the sample size is so small that the estimates
shown, including those of variability, may not be
reliable. In such instances, the numbers, if shown, have
been included only to convey an impression of the
overall table.

Significance tests of mean differences were con-
ducted only if there were at least 25 persons in each
group. Logit analyses were conducted only if there
were at least 50 individuals in each group.

Reliability of estimates of means and
prevalences

Because the statistics presented in this report are
based on a sample, they differ somewhat from the
figures that would have been obtained if the survey had
been conducted on the complete population using
precisely the same procedures. In other words, the
statistics are subject to sampling variability.

The standard error is primarily a measure of
sampling variability, but also may include part of the
variation that arises in the measurement process. The
standard errors used to calculate the significance of
differences shown in tables 1-10 were calculated by a
technique referred to as “balanced repeated replica-
tion.” The need for this specialized technique for
estimating standard errors arose because of the com-
plexity of the sample design of NHANES I. This
complexity made it inappropriate to calculate standard
errors by a technique that did not account for the
multistage cluster sample design. (Estimates of stand-
ard errors are subject to errors that may be large if
the number of cases upon which the estimates are
based is small, or the number of PSU’s used in the
variance calculations is small.)

However, to reduce the complexity of the effort
required to produce standard error estimates for all of
the means and proportions in this report, 2 “variance
smoothing” approach was used to calculate all other
standard errors.
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Under this approach, a standard error estimate for
a sample mean (X;) is produced in two steps. First, the
simple random sample (SRS) estimate of the standard
error (s.e.) is calculated with the usual formula,

s.e.5rs (X)) = S, /()"

where S, , is the sample standard deviation and n; is
the size of the sample. Second, the simple random
sample estimate of the standard error is multiplied by a
design effect (defined as the effect that the complex
sampling design has on the magnitude of the standard
errors) to produce the standard error estimate of X ~ ;.

All standard errors of means presented in tables
11-42 were computed using this technique. The design
effects were estimated by the method of least squares.
The replicated half-sample variance estimates for a
subset of the variables presented in this report were
used as the dependent variables, and the corresponding
simple random sample variance estimates were used as
the independent variables in the model

s.e. ()_(_i) = (design effect) X s.e.ggg ()T'i) +e

to produce estimates of the design effects.

The estimated design effects and the correlations
between the half-sample variance estimates and the
“smoothed” or predicted variance estimates (giving a
measure of the strength of the relationship between the
two, that is, the effectiveness of the fitting process) are
given in table III. For all eight variables examined, the
design effect never exceeded 1.50. In this report, the
generally conservative strategy of assuming a design
effect of 1.50 for all variables was used.

The usual test for the difference between two
means (denoted by X, and X3), in which the estimat-
ed standard errors are treated as constants and the
covariance is assumed to be zero, may then be used to
determine the significance of a difference as follows:

X - X73)

Z=
[(s.e. Xp)? + (se. Xx)2 1%

where s.e. (X,) and s.e. ()?;) are the standard errors
for the two groups reported in the detailed table.

Table lll. Estimated design effects and correlations of selected
health, demographic, and nutrient intake variables: NHANES |

Variable Design effect Correlation

Have you ever had anemia?............. 1.09 0.81
Are you or have you ever been

[o]¢=Te] gF=1 o1 o OO 1.10 0.84
Do you have trouble eating?............. 0.98 0.76
Have you used oral contraceptive

in past 6 MONths? .....coceevvmvicreccnnenens 1.49 0.97
Age at exam.......cccocoeeas 0.88 0.81
Poverty income ratio 1.14 0.71
Iron intake....cooveercueee 1.25 0.81
Protein intake .....coooeccviiecere e 1.32 0.85
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For example, from table 19, the mean age of
children ages 1-3 years with low hemoglobin is 2.19,
and the standard error is 0.09; the corresponding
statistics for the adequate hemoglobin group are 2.58
and 0.04, respectively. The significance test is, there-
fore:

_ (2.19- 2.58)
[(0.09)2 + (0.04)2]*%

#=-3.969

This Z-statistic, if looked up in a table, is found to have
a probability of less than 0.001.

Standard error estimates for sample proportions
were similarly calculated in two steps. First, the simple
random sample estimate of the standard error was
calculated with the usual formula,

52-0RE - "ij) ={ ij(1 - Pij)/ni)/2
where p;; is the estimated proportion, and #; is the size
of the sample. Second, the simple random sample
estimate of the standard error was multiplied by the
design effect to produce the standard error estimate of

! The following example may be illustrative. From
table 11, 14.9 percent o. males ages 65-74 years are
estimated to have low hemoglobin; for females, the
percentage is 4.3. The proportions denoted by p,, and
p; are, therefore, 0.149 and 0.043. The standard errors
under simple random sampling were estimated
through the following calculation:

s..spsPm) = (0.149 X 0.851/1581)% = .0089555

s.e.5r5 (Pf) = (0.043 X 0.957/1728)% = 0048799

The standard errors with design effects are, therefore:

s.e.(p,) = 1.5 X .0089555 =.0134332

s.e.(p;) = 1.5 X .0048799 =.0073199

All standard errors of proportions presented in tables
11-13, 15, and 1942 were computed using this
technique.

The usual test for the difference between two
proportions may then be used to determine sig-
nificance:

Pm ~ P

Z =
[(s.e.(pm N? + (s.e.(pg))? 1%

9The Z-statistics presented in the detailed tables were calculated with
standard error values calculated to three or four decimal places. The
standard errors presented in the tables are rounded to two decimals.
Therefore, Z-statistics calculated using these values may differ slightly from
the values presented in the detailed tables.

NOTE: A list of references follows the text.



For the example described in the previous paragraph,

0.149- 0.043

Z=

[(.0134332)? + (.0073199)2] %
5106

.0152981
Z=6.93

This Z-statistic, if looked up in a table, is found to
have a probability of less than 0.001.

Analytic approach for relational
analyses

Logistic models were used to study the relation-
ship between iron status (as measured by a dichoto-
mous variable) and the dietary, health, socioeconomic
and demographic factors under study. These models
were developed to estimate the probability (or odds)
that an individual will have, for example, low transfer-
rin saturation (TS), given a set of independent vari-
ables. Akin to multiple regression, logistic analysis
assumes that although only a discrete outcome can be
observed, an increase (or decrease) in each relevant
independent variable increases (or decreases) the likeli-
hood that an individual has a low TS level. 76,77 The
particular advantage of logistic models is that they
overcome the well-known problems of inefliciency and
possible misspecification associated with alternative
classification schemes, such as discriminant
analysis.7&-81

Under a logistic model, the natural logarithm of
the odds that an individual is iron deficient is ex-
pressed as a linear combination of independent vari-
ables. Mathematically, this relationship is expressed
as:

ﬁlL_=bu+b1X1 +b2)a+"'+brnx11 t+e
1-p

p = the probability of having a low
transferrin saturation level.

where:

Xy ... Xy = the independent variables under
study.

by ... bn = the logistic coefficients associated
with these independent variables.

e = random error.

Estimated logistic coefficients (the b’s) represent the
change in the natural logarithm of the odds of a
person’s having a low TS that would be produced by a

NOTE: A list of references follows the text.

unit change in the particular independent variable. As
the equation above cannot be solved explicitly, an
iterative procedure is used to solve for the b’s. In the
present study, a Fletcher minimization procedure was
used. 32

Although such an iterative solution is satisfactory
for estimating the logistic coefficients, the complexity
of the NHANES I sample design necessitated use of an
innovative approach to the estimation of the standard
errors of these coefficients. Jackknifing, an all-purpose
technique for determining the variance of any statisti-
cal parameter, is one approach. In essence, the
technique involves estimating the parameter of interest
(here, a logistic coefficient) on the full sample, then
systematically setting aside portions of the sample and
estimating the logistic coefficient on each of the so-
generated subsamples and finally, computing the
standard error of the logistic coeflicient by studying
the variability of the deviations of the statistics in the
subsamples from the full sample estimate.t38 Al-
though it would be possible to employ this technique
to estimate the requisite standard errors, such an
approach would be prohibitively expensive, as there
were over 5,000 subjects in some analytic groups.

Incorporating a second technique—sampling by
the dependent variable—into this strategy greatly
reduces the cost burden involved. This technique was
developed for estimating logit coefficients on large data
sets in which the prevalence of the particular health
condition under study is extremely low.?-%7 The
rationale is based upon the fact that the relative
amount of information contained in two samples of
sizes n; and n,, where we wish to compare the means in
the two groups, is a function of the harmonic mean of
the sample sizes [2n;n;/(n, + n;)]- Thus if one group is
by nature very small (here, for example, the number of
persons classified as having low TS), very little is
gained by retaining all the individuals in the second
group to estimate their mean value (here, the adequate
TS group) because it does little to increase the
harmonic mean of the sample sizes. Hence a sample
can be drawn from the overall data set, taking all those
individuals with low TS and only a small fraction of
those who have adequate TS levels with small (if any)
loss of information. Logit coefficients estimated on a
subsample so drawn will be unbiased estimates of the
true logit coefficients.?s The jackknife technique may
then be used on this substantially reduced subsample
to produce an estimate of the standard error.

This strategy was used for all logit analyses
presented in this report. Subsamples were selected
separately for persons with low and adequate iron
status. All persons with low values for the iron status
indicators were chosen with certainty. The sample of
persons with adequate levels was chosen so that the
rate of increase in the effective n, which determines the
power to detect effects, was small and constant across
groups (an additional adequate iron status individual
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Table IV. Number of persons classified as “low'" and ‘“adequate” iron status in the original and logistic samples, by iron status indicator

and selected population group: NHANES |, 1971-74

Original sample

Logit sample

Iron status indicator and population group

Total Low Adequate Total Low Adeguate
Hemoglobin Number
Children, 1-3 Years......occerieeiricrem st seeecer s sesse e 1,353 170 1,183 760 170 590
Adult women, 12-54 years... 3,707 242 3,465 1,083 240 841
Elderly, 65—74 R =T LR 1,967 222 1,745 993 222 770
Transferrin saturation
Adult women, 12-54 years .......ocoviiicncrnieeeresesermseesesnens 3,707 632 3,075 1,264 632 632
Elderly, 65-74 YEAIS ..o eereirceereri e mrersc s s et eseeee e seaana e 1,967 114 1,853 510 114 396
Hemoglobin and transferrin saturation
Adult women, 12-54 Years......ccoceeeciiimecerneeecenrcseamet s ceeenareeneen 3,707 134 3,673 600 134 466

1For adult women, the number with low TS levels was sufficiently large (632 persons) so that only an equal number of women with adequate TS were chosen.

in the sample would have increased the effective n by
only ome-tenth). This has the effect of keeping the
prevalence constant across groups at 288 per 1,000
persons. Table IV presents the sizes of the sample so
drawn. '

The odds ratios presented in the logit analysis
tables are “overall” odds ratios. For the dichotomous
characteristics (e.g., by sex, ever been anemic), the
odds ratio presented in the table represents the
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increase or decrease in the likelihood that an individu-
al has low iron status for the given indicator with a
unit change in the value of the characteristic under
study. A unit change for continuous variables may not
be the most appropriate comparison to make for any
analysis of the effects on iron status for that character-
istic. The overall odds ratios are presented in the tables
for these variables, but must be interpreted appropri-
ately.



Appendix Il. Definitions of
terms

Demographic and socioeconomic
terms

The demographic and socioeconomic characteris-
tics of the population sampled are defined below:

Age

The age recorded for each examinee was the age at
last birthday on the date of examination. The age
criterion for inclusion in the sample used in this survey
was defined in terms of the examinee’s age at time of
census interview. Twenty of those who were 74 years
old at the time of interview became 75 years old by the
time of the examination. In the adjustiment and
weighting procedures used to produce national esti-
mates, these persons were included in the 74 year old
group.

For analyses on children ages 1-3 years, an
additional age variable was computed. This variable
represents the child’s age, in decimal form, computed
from her or his date of birth.

Race

For each individual, race was determined by
observation and recorded as ‘“white,” “black,” or
“other races.” The last category included American
Indians, Chinese, Japanese, and all races other than
white or black. Mexican persons were incuded with
white unless definitely known to be American Indian
or of another race other than white.

Family income

The income recorded was the total income report-
ed during the past 12 months by the head of the
household and all other household members related to
the head by blood, marriage, or adoption. This income
was the total cash income (excluding pay in kind, e.g.,
meals, living quarters, or supplies provided in place of

cash wages) except in the case of a family with its own
farm or business, in which case net income was
recorded. Also included in the family income figure
were allotments and other money received by the
family from a member of the Armed Forces whether
she or he was living at home or not.

Poverty index

Income status was determined by the poverty
income ratio (PIR). Poverty statistics published in the
Census Bureau reports?® were based on the poverty
index developed by the Social Security Administration
(SSA) in 1965. (For a detailed discussion of the SSA
poverty standards, see references 89 and 90.)
Modifications in the definition of poverty were adopted
in 1969.5¢ The standard data series on poverty for
statistical use by all executive departments and estab-
lishments was used to determine the poverty level.*

The two components of the PIR are the total
income of the household (numerator) and a multiple of
the total income necessary to maintain a family with
given characteristics on a nutritionally adequate food
plan® (denominator). The dollar value of the denomi-
nator of the PIR is constructed from a food plan
(economy plan) necessary to maintain minimum rec-
ommended daily nutritional requirements. The econ-
omy plan is designated by the Department of Agricul-
ture for “emergency or temporary use when funds are
low.”

As shown in table V, the annual income consid-
ered to be the poverty level increases as the family size
increases. A family with any combination of character-
istics and with the same income as that shown in the
table has been designated as having a PIR (or poverty
level) of 1.0. The same family with twice the income
found in the table would have a PIR of 2.0. Ratios »f
less than 1.0 can be described as ‘‘below povert

NOTE: A list of references follows the text.
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Table V. Weighted average thresholds at the low-income level in 1971, by farm-nonfarm residence, sex of family head, and size of family:
United States

. . Nonfarm Farm
Size of family Total
Total Male head" Female head' Total Male head' Female head?
All unrelated individuals $2,033 $2,040 $2,136 $1,978 $1,727 $1,783 $1,669
Under 65 years......creccemmueee 2,093 2,008 2,181 2,017 1,805 1,853 1,715
65 years and over.... 1,931 1,940 1,959 1,934 1,652 1,666 1,643
All families ... e e 3,700 3,724 3,764 3,428 3,235 3,242 3,079
2 persons........ccueeee. " 2,612 2,633 2,641 2,581 2,219 2,224 2,130
Head under 65 years .......cccooveviminricecnens 2,699 2,716 2,731 2,635 2,317 2,322 2,195
Head 65 years and over.. . 2,424 2,448 2,450 2,437 2,082 2,081 2,089
3 PErsoNS ...cevcvvecmreeseaessesenns . 3,207 3,229 3,246 3,127 2,745 2,749 2,627
4 PEISONS ..ocouieeeemriienesressmcmssessresessesmessssesassnnas 4,113 4,137 4,139 4,116 3,527 3,528 3,513
5 Persons .....ccccuceeeecmvricrinens 4,845 4,880 4,884 4,837 4,159 4,159 4,148
6 persons........ 5,441 5,489 5,492 5,460 4,688 4,689 4,656
7 PErSONS OF MOTE wcouvivivmicsramesentememmriesasssesnans 6,678 6,751 6,771 6,583 5,736 5,749 5,516
1For unrelated individuals, sex of the individual.
SOURCE: U.S. Bureau of the Gensus: Characteristics of the low-income population: 1971, Current Population Reports, Series P-60, No. 86, p. 18.
ratios greater than 1.0 are described as ‘“above pover- Term—Con. Description—Con.

ty

Poverty thresholds are computed on a national
basis only. These thresholds have not been adjusted for
regional, state, or other local variation in the cost of
living (except for the farm and nonfarm difference).
None of the noncash public welfare benefits such as
food stamps or free food commodities are included in
the income of the low-income families receiving these
benefits.

The threshold income values in 1971 for the
combinations listed above are shown in table V.

Other terms used in relational
analyses

The following terms used in this report are abbrevia-
tions of the data items or questions listed under
description. These characteristics are listed on the
various NHANES I questionnaires or derived from
data collected on them.?

Term Description

Number of persons in
household

Married
Education of examinee

Age of head of house-
hold

Education of head of
household
Total iron intake

Log total iron intake
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Total number of persons reported on
NHANES household questionnaire.

Are you married? (yes or no)

What is the highest grade or year of
regular school the examinee has
ever attended?

How old was the head of the house-
hold on his or her last birthday?

What is the highest grade or year of
regular school the head of the
household has ever attended?

Milligrams of iron from all sources,
consumed during a 24-hour period.

Logarithm (base 10) of total iron in-
take.

NOTE: A list of references follows the text.

Total animal tissue iron
intake

Total nonanimal tissue
iron intake

Total protein intake

Total animal tissue pro-
tein intake

Total nonanimal tissue
protein intake

Estimated available iron

Estimated available iron
with tea

Vitamin C

Pica

Regular vitamin use

Regular mineral use

Regular vitamin and
mineral use

Special diet
Ever breastfed

Age of mother at
child’s birth

Milligrams of animal tissue (i.e., from
meat, fish, and poultry) consumed
during a 24-hour period.

Milligrams of nonanimal tissue (i.e.,
from eggs, dairy products, and all
plant sources) consumed during a
24-hour period.

Grams of protein from all sources
consumed during a 24-hour period.

Grams of protein from meat, fish,
pouitry consumed during a 24-hour
period.

Grams of protein from all plant
sources (grains, fruits, vegetables,
etc.); eggs and all dairy products
consumed during a 24-hour period.

Milligrams of iron from all sources,
modified by vitamin C and animal
tissue protein intake consumed dur-
ing a 24-hour period.

Milligrams of iron from all sources,
modified by vitamin C, animal tissue
protein and tea intake consumed
during a 24-hour period.

Milligrams of vitamin C consumed
during a 24-hour period.

Yes answers to "‘does person ever
eat dirt or clay, starch, paint or
plaster, or any material that might
be considered unusual?”

Has person taken vitamins within the
last 30 days and within the last
week?

Has person taken minerals within the
last 30 days and within the last
week? !

Does person report that he or she
has taken vitamins and/or minerals
within the last 30 days and within
the last week?

Are you on a special diet?
Was child breastfed at any time?

How old was child's mother when
(child) was born? years



Term—Con.

Description—Con.

Is child the first born?

Birth weight (pounds)

Premature birth

Oral contraceptive us-
age in past 6 months

Age began menstruat-
ing

Ever been pregnant?
Ever been anemic?
Any trouble eating?

General findings

Present iliness
Regular aspirin use

Abdominal operations

How many children were born before
this child?

How much did child weigh when he
was born? pounds
ounces

Was child born prematurely? (That is,
early or not carried the full nine
months.)

Have you taken birth control pills dur-
ing the past 6 months?

How old were you when your periods
or menstrual cycle started?

Are you or have you ever been preg-
nant?

Have you ever had anemia, some-
times called “low blood?”

Do you have any illness or condition
which interferes with your eating?

Any findings on the general medical
exam.

Is child presently ill?

Has person taken aspirin within last
30 days and within the last week?

Have you had an abdominal opera-
tion?

o U, S. GOVERNMENT PRINTING OFFICE : 1983 381-161/107
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Vital and Health Statistics series descriptions

SERIES 1.

SERIES 2.

SERIES 3.

SERIES 4.

SERIES 10.

SERIES 11.

SERIES 12.

SERIES 13.

Programs and Collection Procedures.—Reports describing
the general programs of the National Center for Health
Statistics and its offices and divisions and the data col-
lection methods used. They also include definitions and
other material necessary for understanding the data.

Data Evaluation and Methods Research.—Studies of new
statistical methodology including experimental tests of
new survey methods, studies of vital statistics collection
methods, new analytical techniques, objective evaluations
of reliability of collected data, and contributions to sta-
tistical theory.

Analytical and Epidemiological Studies.—Reports pre-
senting analytical or interpretive studies based on vital
and health statistics, carrying the analysis further than the
expository types of reports in the other series.

Documents and Committee Reports.—Final reports of
major committees concerned with vital and health sta-
tistics and documents such as recommended model vital
registration laws and revised birth and death certificates.

Data from the National Health Interview Survey.—Statis-
tics on illness, accidental injuries, disability, use of hos-
pital, medical, dental, and other services, and other
health-related topics, all based on data collected in the
continuing national household interview survey.

Data From the National Health Examination Survey and
the National Health and Nutrition Examination Survey.—
Data from direct examination, testing, and measurement
of national samples of the civilian noninstitutionalized
population provide the basis for (1) estimates of the
medically defined prevalence of specific diseases in the
United States and the distributions of the population with
respect to physical, physiological, and psychological
characteristics and (2) analysis of relationships among the
various measurements without reference to an explicit
finite universe of persons.

Data From the Institutionalized Population Surveys.—Dis-
continued in 1975. Reports from these surveys are in-
cluded in Series 13.

Data on Health Resources Utilization.—Statistics on the
utilization of health manpower and facilities providing

SERIES 14.

SERIES 15.

SERIES 20.

SERIES 21.

SERIES 22.

SERIES 23.

long-term care, ambulatory care, hospital care, and family
planning services.

Data on Health Resources: Manpower and Facilities.—
Statistics on the numbers, geographic distribution, and
characteristics of health resources including physicians,
dentists, nurses, other health occupations, hospitals,
nursing homes, and outpatient facilities.

Data From Special Surveys.—Statistics on health and
health-related topics collected in special surveys that are
not a part of the continuing data systems of the National
Center for Health Statistics.

Data on Mortality.—Various statistics on mortality other
than as included in regular annual or monthly reports.
Special analyses by cause of death, age, and other demo-
graphic variables; geographic and time series analyses; and
statistics on characteristics of deaths not available from
the vital records based on sample surveys of those records.

Data on Natality, Marriage, and Divorce.—Various sta-
tistics on natality, marriage, and divorce other than as
included in regular annual or monthly reports. Special
analyses by demographic variables; geographic and time
series analyses; studies of fertility; and statistics on
characteristics of births not available from the vital
records based on sample surveys of those records.

Data From the National Mortality and Natality Surveys.—
Discontinued in 1975. Reports from these sample surveys
based on vital records are included in Series 20 and 21,
respectively.

Data From the National Survey of Family Growth.—
Statistics on fertility, family formation and dissolution,
family planning, and related maternal and infant health
topics derived from a periodic survey of a nationwide
probability sample of ever-married women 15-44 years of
age.

For a list of titles of reports published in these series, write to:

Scientific and Technical Information Branch
National Center for Health Statistics

Public Health Service

Hyattsville, Md. 20782



US. DEPARTMENT OF HEALTH AND HUMAN SERVICES POSTAGE AND FEES PAID

Public Health Service U.S. DEPARTMENT OF HHS

National Center for Health Statistics HHS 396 2]

3700 East-West Highway

Hyattsville, Maryland 20782 THIRD CLASS [r——
BULK RATE U.S.MAIL

OFFICIAL BUSINESS —

PENALTY FOR PRIVATE USE, $300

DHHS Pub. No. 83-1679, Series 11, No. 229

For a listing of publications in the VITAL AND HEALTH STATISTICS series, call 301-436-NCHS



	Contents
	Foreword and acknowledgments
	Introduction
	Highlights
	Background—Review of the literature
	Methodology: Sources and limitations of the data
	Findings
	Discussion
	References
	List of detailed tables
	Appendix I Statistical notes
	Appendix Il Definitions of terms

