Iron Levels - Heart Healthy Women

*The role of this risk factor in the development of heart disease is not yet fully established.
While it has been shown to be associated with heart disease and heart attacks in some studies,
other studies have not found a similar association. In addition, it has not yet been shown that
altering iron levels will lower your risk for heart attack or dying early.

What is the Iron Hypothesis?

The “iron hypothesis” states that the reason premenopausal women have lower rates of heart
disease than postmenopausal women and men is because they have less iron stored in their
bodies. Premenopausal women have less iron because of the blood shed during their
period—blood is a primary storehouse for iron. 1 When the regular blood loss stops at
menopause (when you no longer get your period), your iron levels gradually rise. Some
researchers hypothesize that this increase in iron levels may, in part, explain the increased risk
of heart disease after menopause.

The conventional wisdom is that the relatively low rates of heart disease in premenopausal
women are due to the heart-protecting effects of the female hormone estrogen. However, the
iron hypothesis received more attention after large studies found that hormone therapy did not
lower the risk of heart disease in postmenopausal women. Currently, there isn't enough
evidence to prove or disprove the iron hypothesis. Some studies have shown that people with
high iron levels are more likely to have a heart attack, 2 but others have found that iron levels
don't predict a person's risk for heart disease, nor do they tell you anything about how severe
3
your heart disease may be.

Why does the body need iron?

Iron forms part of a number of essential proteins in the body, perhaps the most important of
which is hemoglobin. Hemoglobin is the part of red blood cells that carries oxygen throughout
the body. Without iron, red blood cells can't bind properly to the oxygen molecules.
Approximately two thirds of iron in the body is found in hemoglobin. The iron gives our blood its
deep red color. The rest of the iron is stored in various places, such as the muscles and inside
cells. 3 It is also an essential part of the immune system and energy production.
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Where does my body get iron?

Our bodies get iron from the food we eat. Iron in the diet comes in two forms: heme iron from
animal foods (e.g., red meat, fish and poultry) and
non-heme iron
from mostly plant foods (such as broccoli, spinach, and almonds); over-the-counter vitamin
supplements; and iron-fortified or iron-enriched foods (such as breakfast cereals). You absorb
about 15% to 35% of the heme iron that you eat. The amount of iron that your body absorbs
varies depending on whether your iron levels are low or high. If your iron levels are low, your
body will absorb more iron from the food you eat to make up the difference. If levels are high,
your body will absorb less iron from your diet. In general, non-heme iron is not as easy for the
body to absorb as heme iron. However, once the iron is absorbed, your body no longer
distinguishes between the sources of this mineral (heme vs. non-heme).

Other foods or drinks in your diet can affect the amount of non-heme iron that you absorb
(heme iron isn't affected in this way). Meat proteins, alcohol, and vitamin C increase the amount
of non-heme iron that you absorb whereas caffeine, tannins (found in tea), calcium, polyphenols
(found in wine and dark, unprocessed chocolate), and phytates (found in legumes and whole
grains) decrease the amount of non-heme iron you absorb. 4 For example, if you eat beans or
dark leafy greens with some lean meat, fish, or poultry, you will absorb up to 3 times more
non-heme iron than if you ate the meat or fish by itself.
5

What other factors affect iron levels?

In addition to age and menopausal status, being overweight or drinking alcohol increases iron
levels, while physical activity and taking aspirin are associated with lower iron levels in women. 6

The main way that women lose iron is through their menstrual period. Contraceptive methods
that affect menstrual blood loss also affect iron loss in women: bleeding is higher with certain
intrauterine devices and lower in women taking oral contraceptives. After menopause, the iron
levels in a woman's body increase. Taking hormone therapy may reduce this effect, partly
because of hormone-induced bleeding. 6
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How much iron should I have in my body?

It depends. Adult women carry about 2 grams (g) of iron in their body, while adult men carry
about 4 g.7 About 70% of this iron is found in red blood cells as heme in hemoglobin, 0.5 g to 1
g is stored, and the remainder is used in different parts of the cell. If we eat a well-balanced diet,
our bodies do a very good job of absorbing and storing all the iron we need. Our bodies do not
actively eliminate iron. However, people lose a small but steady amount of iron through their
8 Any time you lose blood
sweat and urine, and by shedding cells from the skin.
(because of your period, due to an injury, etc.), you also lower your body's iron levels. The total
amount of iron loss for healthy people is about 1 mg a day for men, and 1.5 mg to 2 mg a day
for women with regular periods.
7

Most of the iron in our bodies is stored and recycled by a system in the body that breaks down
aged red blood cells.

As you get older, your body ends up storing more iron than it needs.9 In men, body iron stores
rise sharply in the late teens, peak in their 30s, and stay level until age 70. After age 70, men's
iron levels gradually decline. In contrast, women's levels remain low until about age 40, followed
by a steep rise. The highest levels seen in women are still about one third lower than those in
10
men.

How do I know if my iron levels are too high or too low?

While you can have a blood test to measure the amount of iron in your blood, there is currently
no way to measure all of the iron in your body. No single test can diagnose iron deficiency
either. Instead, several tests are used to give an estimate of your iron level, each measuring a
different iron storehouse in the body. These tests measure blood levels of iron, levels of ferritin
,
a
protein that binds and stores iron, and
transferrin
a protein that transfers iron from the gut to the body parts that need it (this test is also called
total iron binding capacity or TIBC). More than one test is usually needed to get the full picture
of a person's iron levels.
Understanding Iron Tests

11, 12
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Iron

Transferrin

Ferritin

Normal Levels

Men: 75 to 175 µg/dL
Women: 65 to 165 µg/dL

200 to 400 mg/dL

Men: 20 to 300 µg/L
Women: 20 to 120 µg/L

Disease
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Iron deficiency

Low

High

Low

Chronic illness*

Low

Low

Normal-high

Hemochromatosis**

High
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Low

High

Iron poisoning

High

Normal

Normal

*Chronic illness, such as diabetes or autoimmune disease, can disrupt the body's ability to use iron. ** H
µg/dL= micrograms per deciliter; mg/dL = milligrams per deciliter; µg/L= micrograms per liter

How common are high iron levels?

It is important to remember that you can have high iron or ferritin levels without it being
unhealthy. Unless you have extremely high levels of iron (more than 9 mg per pound of body
weight), you are not in danger of iron poisoning.
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Dangerously high levels of iron can occur as the result of multiple blood transfusions, iron
injections, lead poisoning, liver disease, or kidney disease. It can also be due to the genetic
disease hemochromatosis, which causes a person's body to absorb too much iron.12 Other than
people with hemochromatosis, dangerously high iron levels are rarely seen in adults. The most
common occurrences are in children who accidentally swallow a parent's iron supplements.
People with high levels of iron usually show no signs of their illness until their iron stores have
reached a level of about 20 g. The most common symptom is pain as iron accumulates in your
body, usually in your joints. Other symptoms include fatigue and lack of energy, abdominal pain,
loss of sex drive, and heart problems. Some people, however, have no symptoms.
12

Studies looking at iron levels and heart disease refer to higher than normal levels, usually
defined as blood levels of ferritin greater than 200 micrograms per liter of blood (µg/L) for
women and 300 µg/L for men. Iron levels regularly spike after a meal or after taking iron
supplements. Ferritin, just like C-reactive protein, is an inflammatory marker, so an elevated
ferritin level may be an indicator that the body is dealing with some sort of injury. It is not clear
how common excess iron is in the population as a whole. Several studies in women suggest
that 10% to 12% of healthy postmenopausal women have elevated ferritin levels. 6, 13, 14 Iron
stores are related to a person's weight. In one large study, overweight and obese women were
more than 3 to 5 times as likely to have elevated ferritin levels than women of normal weight.
6

Do high iron levels affect my risk of heart disease?

Excess iron may interact with free radicals—highly reactive molecules that can damage
cells—causing inflammation and the buildup of fatty plaques in your arteries.9 It may also
increase your risk of developing type 2 diabetes or the metabolic syndrome—a group of risk
factors including a large waistline and higher than normal blood pressure or blood sugar levels.
15, 16

However, it is not clear whether high iron levels increase your risk of heart disease; some
studies have shown an association between high iron levels and heart disease while others
have not.

In a Canadian study of nearly 10,000 men and women, those who had the highest iron levels
(175 ?g/dL or more) had an increased risk of dying from a heart attack. The risk increase was
greater for women than for men.17 In a study of more than 12,000 women, those carrying the
genetic defect causing hemochromatosis were 2 to 3 times more likely to die from heart disease
18
than women with normal iron absorption.
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Does donating blood reduce my risk of heart disease?

Studies conducted mostly in men have found that lowering iron levels in your body by donating
blood may lower the risk of developing heart disease or experiencing a heart attack.19, 20 Men
who donated blood were found to have iron levels similar to those of premenopausal women. In
a study of more than 3,800 people (almost half were women), blood donation was associated
with a reduced risk of heart attack in men but not in women.
21

One explanation for the gender difference is that the study didn't give separate results for
premenopausal and postmenopausal women; according to the iron hypothesis, only
postmenopausal women would see the benefits. More studies are needed before any definite
conclusions can be reached about the effects of blood donation on heart disease risk.

How common are low iron levels?

In the US, iron deficiency is most common in women of childbearing age, affecting about 10% to
15% of women this age.22 It is rare in men and postmenopausal women. Non-Hispanic black
and Mexican-American women have approximately twice the risk of iron deficiency compared
22
with non-Hispanic white women (19% to 22% vs 10%).
Iron-deficiency anemia – a condition where your blood can't properly transport oxygen around
the body – is even less common, affecting only about 4% of women of childbearing age.
22

Mexican-American women are more than 2 times more likely to develop iron deficiency anemia
than white women.
23, 24

Anemia may develop for many different reasons, but iron deficiency is the most common cause.

Do low iron levels affect my risk of heart disease?
If your iron levels are extremely low, you likely have a condition known as anemia. Anemia is
diagnosed by testing the blood's hemoglobin level and hematocrit (a measure of the number
and size of red blood cells). Common symptoms of anemia include fatigue, weakness,
shortness of breath, dizziness or fainting, pale skin, rapid heart beat, and feeling cold. Anemia is
associated with increased heart disease risk, especially in women. 25 Long-term iron deficiency
anemia alone rarely causes death, but it can starve the heart and other tissues of oxygen.
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26

The heart then has to pump harder to circulate this oxygen-poor blood, which can cause undue
stress and strain on the heart.
25

In patients with heart disease, anemia (from any cause) appears to increase the risk of dying
from a heart attack or having poor outcomes after heart procedures including bypass surgery
and balloon angioplasty.
26, 27

How will pregnancy affect the amount of iron my body needs?

During pregnancy, a women needs about twice as much iron as usual because of the needs of
the baby and in preparation for the blood loss during delivery.8, 28 Not surprisingly, pregnant
women have a higher risk of iron-deficiency anemia, which can increase the risk of preterm
29,
delivery and low birthweight.
30

Once the baby is born, a woman's risk of iron deficiency is about 13% in the first 6 months,
gradually dropping to 8% between 13 and 24 months after giving birth. Giving birth several
times also increases the risk of iron deficiency.
23,31

How can I maintain healthy iron levels in my body?

There are no official recommendations for treating or preventing high iron levels.
It has not yet been shown that lowering high iron levels will lower your risk for heart attack or
dying early. Everyone is encouraged to get enough iron, but to avoid getting too much of it. Your
healthcare provider can help you figure out whether you need more iron in your diet. If your
healthcare provider has prescribed iron supplements, you should continue taking them. A
healthy, balanced diet is the most effective means of getting enough iron and preventing iron
deficiency anemia. All nonpregnant women should be screened for anemia every 5 to 10 years
beginning in adolescence and continuing throughout the childbearing years. Pregnant women
should talk to their doctors about how to ensure that they get enough iron to avoid
iron-deficiency anemia.8 If a doctor determines that you have an iron deficiency, you will be
given iron supplements and dietary advice.
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Recommended Dietary Allowances (RDAs) for Iron
3
National Academy of Sciences Food & Nutrition Board

Childbearing age
(19 to 50 years)

18 mg/day

Postmenopausal
(51 years or older)

5 to 8 mg/day

Pregnant

27 mg/day

Breastfeeding

9 to 10 mg/day

mg = milligram
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The foods with the highest iron content include 32:
USDA Database for Standard Reference (1999)
Foods With High Iron Content
Food

Serving Size

Iron (in milligrams)

Animal Sources (heme iron)

Beef liver

3 oz

5.8

Lean beef

3 oz
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2.0-2.9

Tuna, canned

3 oz

1.3

Lean chicken and pork

3 oz

1.0

Salmon, canned with bone

3 oz

0.7
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Egg, large whole

each

0.7

Plant Sources (non-heme iron)*

Fortified breakfast cereal

1 c.

4.5 -18

Tofu set with calcium sulfate

½ c.

6.6

Canned soybeans or soybean nuts
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½ c.

4.4 - 4.0

Dried beans, cooked

1 c.

3.6 - 5.2

Instant oatmeal

1 c.

8.3

Edible seeds (pumpkin, squash, sesame)

1 oz.

4.1 - 4.2
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Spinach, cooked

½ c.

3.2

Figs

5

2.0

Soy milk

1 c.

1.4

Almonds
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1 oz.

1.3

Enriched egg noodles

½ c.

1.2

Wheat germ, toasted

1 oz.

1.1

Prunes

5

1.1
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Whole-wheat bread

slice

0.9

Enriched rice

½ c.

0.9

Apricot halves

5

0.8

Broccoli or kale chopped, cooked

½ c.
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0.6

Raisins

1 oz.

0.6

*The iron from plant foods is less well absorbed than that from animal sources.
c = cup, oz = ounce

Smaller, but still significant amounts of iron are also found in lamb, pork, and shellfish. The iron
from vegetables, fruits, grains, and supplements is non-heme iron and is not as easy for the
body to absorb.

References

1. Sullivan JL. Iron and the sex difference in heart disease risk. Lancet. Jun 13
1981;1(8233):1293-1294.
2. Salonen JT, Nyyssonen K, Korpela H, Tuomilehto J, Seppanen R, Salonen R. High stored

18 / 20

Iron Levels - Heart Healthy Women

iron levels are associated with excess risk of myocardial infarction in eastern Finnish men. Cir
culation.
Sep 1992;86(3):803-811.
3. Food and Nutrition Board. Dietary reference intakes for vitamin A, vitamin K, arsenic, boron,
chromium, copper, iodine, iron, manganese, molybdenum, nickel, silicon, vanadium and zinc
. Washington, DC: The National Academy of Sciences Press; 2001.
4. National Institutes of Health Office of Dietary Supplements. Dietary Supplement Fact Sheet:
Iron. National Institutes of Health. July 26, 2005. Available at:
http://ods.od.nih.gov/factsheets/iron.asp. Accessed December 5, 2005.
5. Pho K. Iron in Diet. Available at:
http://www.nlm.nih.gov/medlineplus/ency/article/002422.htm#Food%20Sources. Accessed Feb
3, 2005.
6. Liu JM, Hankinson SE, Stampfer MJ, Rifai N, Willett WC, Ma J. Body iron stores and their
determinants in healthy postmenopausal US women. Am J Clin Nutr. Dec
2003;78(6):1160-1167.
7. Recommendation to Prevent and Control Iron Deficiency in the United States. MMRW. April 3
1998;47:1-36.
8. Recommendations to prevent and control iron deficiency in the United States. Centers for
Disease Control and Prevention. MMWR Recomm Rep. Apr 3 1998;47(RR-3):1-29.
9. Alpert PT. New and emerging theories of cardiovascular disease: infection and elevated iron.
Biol Res Nurs.
Jul 2004;6(1):3-10.
10. Zacharski LR, Ornstein DL, Woloshin S, Schwartz LM. Association of age, sex, and race
with body iron stores in adults: analysis of NHANES III data.
Am Heart J. Jul
2000;140(1):98-104.
11. Iron Deficiency--United States, 1999-2000. JAMA. November 6, 2002
2002;288(17):2114-2116.
12. Iron Tests. American Association of Clinical Chemistry. Available at:
http://labtestsonline.org/understanding/analytes/iron/overview.html. Accessed 1/30/06, 2006.
13. Looker AC, Dallman PR, Carroll MD, Gunter EW, Johnson CL. Prevalence of iron deficiency
in the United States.
JAMA. March 26, 1997 1997;277(12):973-976.
14. Fleming D, Jacques P, Dallal G, Tucker K, Wilson P, Wood R. Dietary determinants of iron
stores in a free-living elderly population: The Framingham Heart Study.
Am J Clin Nutr. April
1, 1998 1998;67(4):722-733.
15. Bozzini C, Girelli D, Olivieri O, et al. Prevalence of Body Iron Excess in the Metabolic
Syndrome.
Diabetes Care. August 1, 2005 2005;28(8):2061-2063.
16. Jiang R, Manson JE, Meigs JB, Ma J, Rifai N, Hu FB. Body iron stores in relation to risk of
type 2 diabetes in apparently healthy women.
JAMA. Feb 11 2004;291(6):711-717.
17. Morrison HI, Semenciw RM, Mao Y, Wigle DT. Serum iron and risk of fatal acute myocardial
infarction.
Epidemiology. Mar 1994;5(2):243-246.
18. Roest M, van der Schouw YT, de Valk B, et al. Heterozygosity for a hereditary
hemochromatosis gene is associated with cardiovascular death in women.
Circulation. Sep
21 1999;100(12):1268-1273.
19. Kiechl S, Willeit J, Egger G, Poewe W, Oberhollenzer F. Body iron stores and the risk of
carotid atherosclerosis: prospective results from the Bruneck study.
Circulation. Nov 18
1997;96(10):3300-3307.

19 / 20

Iron Levels - Heart Healthy Women

20. Tuomainen TP, Salonen R, Nyyssonen K, Salonen JT. Cohort study of relation between
donating blood and risk of myocardial infarction in 2682 men in eastern Finland.
BMJ. Mar 15
1997;314(7083):793-794.
21. Meyers DG, Strickland D, Maloley PA, Seburg JK, Wilson JE, McManus BF. Possible
association of a reduction in cardiovascular events with blood donation.
Heart. Aug
1997;78(2):188-193.
22. Iron Deficiency - United States, 1999-2000: Centeres for Disease Control; Oct 11 2000.
23. Frith-Terhune AL, Cogswell ME, Khan LK, Will JC, Ramakrishnan U. Iron deficiency anemia:
higher prevalence in Mexican American than in non-Hispanic white females in the third National
Health and Nutrition Examination Survey, 1988-1994.
Am J Clin Nutr. October 1, 2000
2000;72(4):963-968.
24. Centers for Disease Control and Prevention. Iron Deficiency -- United States, 1999-2000. M
MWR.
October 11, 2002 2002;51:897-899.
25. Sarnak MJ, Tighiouart H, Manjunath G, et al. Anemia as a risk factor for cardiovascular
disease in The Atherosclerosis Risk in Communities (ARIC) study.
J Am Coll Cardiol. Jul 3
2002;40(1):27-33.
26. Arant CB, Wessel TR, Olson MB, et al. Hemoglobin level is an independent predictor for
adverse cardiovascular outcomes in women undergoing evaluation for chest pain: results from
the National Heart, Lung, and Blood Institute Women's Ischemia Syndrome Evaluation Study.
J Am Coll Cardiol.
Jun 2 2004;43(11):2009-2014.
27. Nikolsky E, Aymong ED, Halkin A, et al. Impact of anemia in patients with acute myocardial
infarction undergoing primary percutaneous coronary intervention: analysis from the Controlled
Abciximab and Device Investigation to Lower Late Angioplasty Complications (CADILLAC) Trial.
J Am Coll Cardiol. Aug 4 2004;44(3):547-553.
28. Tapiero H, Gate L, Tew KD. Iron: deficiencies and requirements. Biomed Pharmacother. Jul
2001;55(6):324-332.
29. Allen LH. Pregnancy and iron deficiency: unresolved issues. Nutr Rev. Apr
1997;55(4):91-101.
30. Scholl TO, Hediger ML, Fischer RL, Shearer JW. Anemia vs iron deficiency: increased risk
of preterm delivery in a prospective study.
Am J Clin Nutr. May 1992;55(5):985-988.
31. Malhotra M, Sharma JB, Batra S, Sharma S, Murthy NS, Arora R. Maternal and perinatal
outcome in varying degrees of anemia.
Int J Gynaecol Obstet. Nov 2002;79(2):93-100.
32. USDA Nutrient Database for Standard Refference Nov 1999.
SEO by AceSEF

20 / 20

