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Abstract
WHO recommends giving all pregnant women a standard dose of 60 mg Iron and 400 μg Folic Acid supplementation for 6 months on

a daily basis to prevent maternal anemia and neonatal neural tube defects. Adherence to iron supplements during pregnancy is poor
and has not improved significantly in the last decades among low and middle income countries.

Objectives: To determine the frequency of pregnant women non-adherent to iron supplements in gestational age 16-34 weeks at-

tending antenatal OPD in Holy Family Hospital and to determine the factors responsible for non-adherence with respect to patients.
Study design: Descriptive, cross sectional study.

Settings: OPD of Obstetrics & Gynecology, Holy Family Hospital, Rawalpindi.
Study duration: 4th August 2018 to 3rd February 2019

Materials & Methods: A total of 351 obstetric patients, 18 to 40 years of age were included. Patients with known hemoglobinopathies and psychiatric disorders were excluded. Interview of patients’ was carried out by the investigator using structured question-

naire attached as annex including information regarding socio-demographic details, parity, gestational age, antenatal visits, status of
adherence or non-adherence to iron supplements during last month and reasons for non-adherence.

Results: Age range in this study was from 18 to 40 years with mean age of 30.50 ± 4.21 years. Majority of the patients 196 (55.80%)
were between 31 to 40 years of age. In this study, frequency of pregnant women non-adherent to iron supplements was found in 147
(41.88%) women. Frequency of factors responsible for non-adherence with respect to patients were as follows;
Poor knowledge in 59 (40.14%) women.
Poor counseling in 35 (23.81%) women.

Gastrointestinal Disturbances in 53 (36.05%) women.
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Conclusion: This study concluded that frequency of pregnant women non-adherent to iron supplements was found in 41.88% women with poor knowledge and gastrointestinal disturbances as the common factors for non-adherence.

Key words: Non-adherent; Iron supplements; Poor knowledge.
Introduction

Anemia is defined as haemoglobin less than 11gm/dl and a haematocrit of less than 0.33. [1] There are three main types of anemia,
that due to blood loss, that due to decreased red blood cell production, and that due to increased red blood cell breakdown. Causes of
blood loss include trauma and gastrointestinal bleeding among others. Causes of decreased production include iron deficiency, a lack
of vitamin B12, thalassemia and a number of neoplasms of the bone
marrow among others. [2] Causes of increased breakdown include
a number of genetic conditions such as sickle cell anemia, infections
like malaria and some autoimmune diseases among others. It can
also be classified based on the size of red blood cells and amount of
hemoglobin in each cell. If the cells are small it is microcytic anemia,
if they are large it is macrocytic anemia and if they are normal sized
it is normocytic anemia. [2,3]
Anemia is the most common medical disorder in pregnancy and
is responsible indirectly for 40-60% of the maternal deaths in the
developing countries. [4] It affects about 18% of pregnant women
in developed and 35-75% of pregnant women in developing countries. [1,5]Anemia is of great concern particularly during pregnancy
because of its reported association with a number of adverse outcomes on health. Broadly speaking, the adverse outcomes of anaemia and haemoglobin concentration have a ‘U-shaped’ association;
they occur when maternal haemoglobin values are either at the low
or the high end of the range. At the lower end of the range, haemoglobin concentration has been associated with an increased maternal and perinatal mortality, preterm delivery and low birth weight.
[6-9]

Maternal mortality is the prime health indicator in any society.
Anaemia accounts for the majority of maternal death. According to
World Health Organization, around 2 billion people, amounting to
over 30% of the world’s population are anaemic. [10] Most commonly affected population are children and women. It is estimated
that 56 million pregnant women (41.8% of the total) are affected
with anaemia globally. [11] Iron deficiency is the most common
cause of anaemia. During 2nd and 3rd trimester of pregnancyiron
requirement is significantly increased which diet alone cannot fulfil.
The marked physiological changes during pregnancy increase the
iron demand due to normal iron losses, iron used by the fetus and
related tissues. The iron dose recommended by WHO for routine
prophylaxis is 30 to 60mg of elemental iron per day for women
with normal iron stores and 120 to 240 mg/day for those with

empty iron stores. [12] Therefore iron supplements are needed to
meet this increase demand.Anaemia is defined by Hb < l1.5g/dl in
the first trimester < 11g/dl in the second and third trimesters and
<10.5g/dl in the postpartum period. [13]

In order to combat iron deficiency anaemia in pregnant ladies various iron supplements programmes have been devised and implemented worldwide considering its ease, safety and feasibility. A
study conducted showed preventive iron supplementation reduced
maternal anaemia at term by 70%. [14] However, it is well recognized that “Drugs don’t work on patients who don’t take them”.
Studies conducted have shown that non-adherence is the main
factor for these programmes to be less effective. The WHO defines
adherence, a term which is often used interchangeably with compliance, as the extent to which a person’s behaviour taking medication, following a diet and executing lifestyle changes, corresponds
with agreed recommendations from a health care provider. [15] A
study conducted in South Ethiopia showed compliance of 39.2%.
[16] Another study in South-eastern Nigeria showed compliance
of 65.9%. [17] A study in South India showed compliance of 64.7%
and non-adherence in 35.3%. [18] A study in 2 provinces in Cambodia showed adherence of 47%. [19]

Various factors have been highlighted in these studies rendering
non-compliance including a) Poor knowledge of the patients of
anaemia and iron supplements .b) Poor counselling .c) GIT disturbances. d) Late booking and less frequent antenatal visits. In this
paper we aim to analyse frequency of non-adherence and factors
associated with it in our antenatal clinic in order to prevent iron
deficiency anaemia in pregnant women. In addition to the general
consequences of anaemia, there are specific risks during pregnancy for the mother and the fetus such as intrauterine growth retardation, prematurity, feto-placental miss ratio, and higher risk for
peripartum blood transfusion. [20] The only way to prevent maternal death arising from anaemia is by early detection, effective
management, creating awareness and health education.

The purpose of this study is to evaluate the non-adherence and
determinants of non-adherence to iron supplements in order to
prevent iron deficiency anaemia by assuring correct dosage and
proper intake and overcoming reservations and grievances of patients attending outpatient department in Holy Family hospital.
Review of Literature
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Anemia
Anemia is a decrease in amount of red blood cells (RBCs) or the

Epidemiology

weakness, shortness of breath or a poor ability to exercise. Anemia

(WHO) chose 12.5 g/dL for both adult males and females. In the

amount of hemoglobin in the blood.18 When anemia comes on
slowly the symptoms are often vague and may include: feeling tired,

that comes on quickly often has greater symptoms which may include: confusion, feeling like one is going to pass out, and increased
desire to drink fluids. There needs to be significant anemia before
a person becomes noticeably pale. There may be additional symptoms depending on the specific underlying cause. [2]

There are three main types of anemia, that due to blood loss, that due

to decreased red blood cell production, and that due to increased
red blood cell breakdown. Causes of blood loss include trauma and

gastrointestinal bleeding among others. Causes of decreased production include iron deficiency, a lack of vitamin B12, thalassemia

and a number of neoplasms of the bone marrow among others.
Causes of increased breakdown include a number of genetic conditions such as sickle cell anemia, infections like malaria and some

autoimmune diseases among others. It can also be classified based
on the size of red blood cells and amount of hemoglobin in each
cell. If the cells are small it is microcytic anemia, if they are large it

is macrocytic anemia and if they are normal sized it is normocytic

anemia. Diagnosis in men is based on a hemoglobin of less than 130
to 140 g/L (13 to 14 g/dL) while in women it must be less 120 to
130 g/L (12 to 13 g/dL). [2,3] Further testing is then required to

The prevalence of anemia in population studies of healthy, non-

pregnant people depends on the Hb concentration chosen for
the lower limit of normal values. The World Health Organization
United States, limits of 13.5 g/dL for men and 12.5 g/dL for women

are probably more realistic. Using these values, approximately 4%
of men and 8% of women have values lower than those cited. A
significantly greater prevalence is observed in patient populations.
Less information is available regarding studies using RBC or Hct.

The prevalence of anemia in Canada and northern Europe is be-

lieved to be similar to that in the United States. In underprivileged

countries, limited studies of purportedly healthy subjects show the
prevalence of anemia to be 2-5 times greater than that in the United States. Although geographic diseases, such as sickle cell anemia,
thalassemia, malaria, hookworm, and chronic infections, are re-

sponsible for a portion of the increase, nutritional factors with iron

deficiency and, to a lesser extent, folic acid deficiency play major
roles in the increased prevalence of anemia. Populations with little

meat in the diet have a high incidence of iron deficiency anemia, because heme iron is better absorbed from food than inorganic iron.

Sickle cell disease is common in regions of Africa, India, Saudi Arabia, and the Mediterranean basin. The thalassemias are the most
common genetic blood diseases and are found in Southeast Asia
and in areas where sickle cell disease is common.

determine the cause. [2]

Race-related demographics

the use of iron pills for prevention. [21] Dietary supplementation,

Certain races and ethnic groups have an increased prevalence of

symptoms. [2] In those without symptoms they are not recom-

different morbidity and mortality in different populations due to

Certain groups of individuals, such as pregnant people, benefit from

without determining the specific cause, is not recommended The
use of blood transfusions is typically based on a persons signs and

mended unless hemoglobin levels are less than 60 to 80 g/L (6 to 8
g/dL). [2] These recommendations may also apply to some people

with acute bleeding. [2]Erythropoiesis-stimulating medications
are not recommended in those with mild or moderate anemia. [21]

Anemia is the most common disorder of the blood with it affecting about a quarter of people globally. [2] Iron-deficiency anemia

affects nearly 1 billion. [21] It is more in females than males [21]
among children, during pregnancy and in the elderly. [2] Anemia

both increases both costs of medical care and lost productivity
through a decreased ability to work. [3]

genetic factors associated with certain anemias. Diseases such as
the hemoglobinopathies, thalassemia, and G-6-PD deficiency have

differences in the genetic abnormality producing the disorder. For
example, G-6-PD deficiency and thalassemia have less morbidity in

African Americans than in Sicilians because of differences in the
genetic fault. Conversely, sickle cell anemia has greater morbidity
and mortality in African Americans than in Saudi Arabians.

Race is a factor in nutritional anemias and anemia associated with

untreated chronic illnesses to the extent that socioeconomic advantages are distributed along racial lines in a given area; [22] socio-

economic advantages that positively affect diet and the availability of health care lead to a decreased prevalence of these types of

anemia. [23-25] For instance, iron deficiency anemia is much more
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prevalent in the populations of developing nations, who tend to

In people aged 50-65 years, acute anemia is usually the result of

Similarly, anemia of chronic disorders is commonplace in popula-

Neoplasia increases in prevalence with each decade of life and can

have little meat in their diets, than it is in populations of the United
States and northern Europe.

tions with a high incidence of chronic infectious disease (e.g. malaria, tuberculosis, acquired immunodeficiency syndrome [AIDS]),
and this is at least in part worsened by the socioeconomic status of
these populations and their limited access to adequate health care.
Sex-related demographics

Overall, anemia is twice as prevalent in females as in males. This
difference is significantly greater during the childbearing years due
to pregnancies and menses.

Approximately 65% of body iron is incorporated into circulating

Hb. One gram of Hb contains 3.46 mg of iron (1 mL of blood with an

Hb concentration of 15 g/dL = 0.5 mg of iron). Each healthy pregnancy depletes the mother of approximately 500 mg of iron. While

acute blood loss in addition to a chronic anemic state. This is the
case in uterine and GI bleeding.

produce anemia from bleeding, from the invasion of bone marrow
with tumor, or from the development of anemia associated with

chronic disorders. The use of aspirin, nonsteroidal anti-inflammatory drugs (NSAIDs), and warfarin also increases with age and can
produce GI bleeding.
Types of Anemia
Microcytic
Microcytic anemia is primarily a result of hemoglobin synthesis
failure/insufficiency, which could be caused by several etiologies:
•

a man must absorb about 1 mg of iron to maintain equilibrium, a
premenopausal woman must absorb an average of 2 mg daily. Fur-

ther, because women eat less food than men, they must be more

than twice as efficient as men in the absorption of iron to avoid iron
deficiency.

men do. In addition, in the younger age groups, males have a higher
incidence of acute anemia from traumatic causes.

Age-related demographics

Previously, severe, genetically acquired anemias (e.g. sickle cell disease, thalassemia, Fanconi syndrome) were more commonly found

•
•

•

Women have a markedly lower incidence of X-linked anemias, such

as G-6-PD deficiency and sex-linked sideroblastic anemias, than

Heme synthesis defect
present)

Anemia of chronic disease (more commonly presenting

as normocytic anemia)

Globin synthesis defect
o

Alpha-, and beta-thalassemia

o

Various other unstable hemoglobin diseases

o
o

•

Iron deficiency anemia (microcytosis is not always

HbE syndrome
HbC syndrome

Sideroblastic defect
o
o
o

Hereditary sideroblastic anemia

Acquired sideroblastic anemia, including lead toxicity
Reversible sideroblastic anemia

in children because they did not survive to adulthood. However,

Iron deficiency anemia is the most common type of anemia over-

modifiers, the life expectancy of persons with these diseases has

a microscope.

with improvement in medical care and breakthroughs in transfusion and iron chelation therapy, in addition to fetal hemoglobin
been significantly prolonged. [26]

Acute anemia has a bimodal frequency distribution, affecting mostly
young adults and persons in their late fifties. Causes among young

adults include trauma, menstrual and ectopic bleeding, and problems of acute hemolysis. During their childbearing years, women
are more likely to become iron deficient.

all and it has many causes. RBCs often appear hypochromic (paler

than usual) and microcytic (smaller than usual) when viewed with
•

Iron deficiency anemia is due to insufficient dietary intake
or absorption of iron to meet the body’s needs. Infants, tod-

dlers, and pregnant women have higher than average needs.
Increased iron intake is also needed to offset blood losses due
to digestive tract issues, frequent blood donations, or heavy

menstrual periods. Iron is an essential part of hemoglobin, and
low iron levels result in decreased incorporation of hemoglobin into red blood cells. In the United States, 12% of all women
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of childbearing age have iron deficiency, compared with only

•

Alcoholism commonly causes a macrocytosis, although not

shown iron deficiency without anemia causes poor school

•

Drugs such as Methotrexate, zidovudine, and other substances

the most prevalent deficiency state on a worldwide basis. It

Macrocytic anemia can be further divided into “megaloblastic ane-

In the United States, the most common cause of iron deficien-

served RNA synthesis, which results in restricted cell division of the

2% of adult men. The incidence is as high as 20% among African American and Mexican American women. Studies have

performance and lower IQ in teenage girls, although this may
be due to socioeconomic factors. [27,28] Iron deficiency is

•

is sometimes the cause of abnormal fissuring of the angular
(corner) sections of the lips (angular stomatitis).

cy is bleeding or blood loss, usually from the gastrointestinal

tract. Fecal occult blood testing, upper endoscopy and lower
endoscopy should be performed to identify bleeding lesions.
In older men and women, the chances are higher that bleeding

•

from the gastrointestinal tract could be due to colon polyps or
colorectal cancer.

Worldwide, the most common cause of iron deficiency anemia

is parasitic infestation (hookworms, amebiasis, schistosomiasis and whipworms).

The Mentzer index (mean cell volume divided by the RBC count)

predicts whether microcytic anaemia may be due to iron deficiency
or thallasemia, although it requires confirmation.

Macrocytic
•

Megaloblastic anemia, the most common cause of macrocytic

anemia, is due to a deficiency of either vitamin B12, folic acid,

or both. Deficiency in folate and/or vitamin B12 can be due

either to inadequate intake or insufficient absorption. Folate

•

deficiency normally does not produce neurological symptoms,
while B12 deficiency does.

Pernicious anemia is caused by a lack of intrinsic factor, which
is required to absorb vitamin B12 from food. A lack of intrinsic

factor may arise from an autoimmune condition targeting the
parietal cells (atrophic gastritis) that produce intrinsic factor

•

•
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or against intrinsic factor itself. These lead to poor absorption
of vitamin B12.

specifically anemia. Other types of liver disease can also cause
macrocytosis.

may inhibit DNA replication such as heavy metals (e.g. Lead)

mia” or “nonmegaloblastic macrocytic anemia”. The cause of megaloblastic anemia is primarily a failure of DNA synthesis with pre-

progenitor cells. The megaloblastic anemias often present with neutrophil hypersegmentation (six to 10 lobes). The nonmegaloblastic

macrocytic anemias have different etiologies (i.e. unimpaired DNA
globin synthesis,) which occur, for example, in alcoholism.

In addition to the nonspecific symptoms of anemia, specific fea-

tures of vitamin B12 deficiency include peripheral neuropathy and
subacute combined degeneration of the cord with resulting balance

difficulties from posterior column spinal cord pathology. Other features may include a smooth, red tongue and glossitis.

The treatment for vitamin B12-deficient anemia was first devised

by William Murphy, who bled dogs to make them anemic, and then
fed them various substances to see what (if anything) would make
them healthy again. He discovered that ingesting large amounts of
liver seemed to cure the disease. George Minot and George Whipple

then set about to isolate the curative substance chemically and ultimately were able to isolate the vitamin B12 from the liver. All three

shared the 1934 Nobel Prize in Medicine.

Normocytic

Normocytic anemia occurs when the overall hemoglobin levels are
decreased, but the red blood cell size (mean corpuscular volume)
remains normal. Causes include:
•

Acute blood loss

•

Hemolytic anemia

•
•

Anemia of chronic disease

Aplastic anemia (bone marrow failure)

Macrocytic anemia can also be caused by removal of the func-

tional portion of the stomach, such as during gastric bypass

Iron Deficiency Anemia

Therefore, one must always be aware of anemia following this
procedure.

Iron deficiency is defined as a decreased total iron body content. Iron

deficiency anemia occurs when iron deficiency is severe enough to

surgery, leading to reduced vitamin B12/folate absorption.

Hypothyroidism

diminish erythropoiesis and cause the development of anemia. Iron
deficiency is the most prevalent single deficiency state on a worldwide basis. It is important economically because it diminishes the
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capability of individuals who are affected to perform physical labor,

During adult life, equilibrium between body loss and gain is main-

Post-hemorrhagic anemia is discussed in this article because it is

Children are more likely to walk in soil without shoes and develop

and it diminishes both growth and learning in children.

an important cause of iron deficiency. The acute and potentially

catastrophic problems of hypoxia and shock that can occur from

significant hemorrhage or severe iron deficiency are discussed
elsewhere; however, daily blood losses can be small and may be
overlooked.

Occasionally, patients with severe iron deficiency anemia from
slow but persistent gastrointestinal (GI) bleeding have repeatedly
negative testing of stool for hemoglobin. Therefore, it is important
for the clinician to be aware of characteristics of the anemia at all
intervals after the onset of bleeding.

tained. Children are more likely to develop iron deficiency ane-

mia. In certain geographic areas, hookworm adds to the problem.
heavy infestations.

During adult life, equilibrium between body loss and gain is maintained. Children are more likely to develop iron deficiency ane-

mia. In certain geographic areas, hookworm adds to the problem.
Children are more likely to walk in soil without shoes and develop
heavy infestations.

Gastrointestinal neoplasms become increasingly more prevalent
with each decade of life. They frequently present with GI bleeding

Epidemiology [29]

that may remain occult for long intervals before it is detected. Usu-

In North America and Europe, iron deficiency is most common in

iron depletion. Investigate the etiology of the iron deficiency ane-

women of childbearing age and as a manifestation of hemorrhage.
Iron deficiency caused solely by diet is uncommon in adults in

countries where meat is an important part of the diet. Depending

ally, bleeding from neoplasms in other organs is not occult, prompt-

ing the patient to seek medical attention before developing severe
mia to evaluate for a neoplasm.
Sex

upon the criteria used for the diagnosis of iron deficiency, approxi-

An adult male absorbs and loses about 1 mg of iron from a diet con-

absence of bleeding.

quantity of iron in order to maintain equilibrium. Because the aver-

mately 4-8% of premenopausal women are iron deficient. In men

and postmenopausal women, iron deficiency is uncommon in the
In countries where little meat is in the diet, iron deficiency anemia

is 6-8 times more prevalent than in North America and Europe.
This occurs despite consumption of a diet that contains an equiva-

lent amount of total dietary iron; the reason is that heme iron is
absorbed better from the diet than nonheme iron. In certain geographic areas, intestinal parasites, particularly hookworm, worsen

the iron deficiency because of blood loss from the GI tract. Anemia
is more profound among children and premenopausal women in
these environs.

Age
Healthy newborn infants have a total body iron of 250 mg (80

ppm), which is obtained from maternal sources. This decreases to
approximately 60 ppm in the first 6 months of life, while the baby

consumes an iron-deficient milk diet. Infants consuming cow milk
have a greater incidence of iron deficiency because bovine milk has
a higher concentration of calcium, which competes with iron for

absorption. Subsequently, growing children must obtain approximately 0.5 mg more iron daily than is lost in order to maintain a
normal body concentration of 60 ppm.

taining 10-20 mg daily. During childbearing years, an adult female
loses an average of 2 mg of iron daily and must absorb a similar

age woman eats less than the average man does, she must be more
than twice as efficient in absorbing dietary iron in order to maintain
equilibrium and avoid developing iron deficiency anemia.

Healthy males lose body iron in sloughed epithelium, in secretions
from the skin and gut lining, and from small daily losses of blood
from the GI tract (0.7 mL daily). Cumulatively, this amounts to 1 mg

of iron. Males with severe siderosis from blood transfusions can

lose a maximum of 4 mg daily via these routes without additional
blood loss.

A woman loses about 500 mg of iron with each pregnancy. Men-

strual losses are highly variable, ranging from 10 to 250 mL (4-100

mg of iron) per period. These iron losses in women double their
need to absorb iron in comparison to males. A special effort should

be made to identify and treat iron deficiency during pregnancy and

early childhood because of the effects of severe iron deficiency upon
learning capability, growth, and development.
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Race
Race probably has no significant effect upon the occurrence of

iron deficiency anemia; however, because diet and socioeconomic

factors play a role in the prevalence of iron deficiency, it more frequently is observed in people of various racial backgrounds living
in poorer areas of the world.
Pathophysiology

Iron is vital for all living organisms because it is essential for multiple metabolic processes, including oxygen transport, DNA synthe-

sis, and electron transport. Iron equilibrium in the body is regulated carefully to ensure that sufficient iron is absorbed in order to
compensate for body losses of iron (Figure I). Whereas body loss of

iron quantitatively is as important as absorption in terms of main-

taining iron equilibrium, it is a more passive process than absorp-
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Iron uptake in the proximal small bowel occurs by 3 separate path-

ways (Figure II). These are the heme pathway and 2 distinct pathways for ferric and ferrous iron.

In North America and Europe, one third of dietary iron is heme
iron, but two thirds of body iron is derived from dietary myoglobin

and hemoglobin. Heme iron is not chelated and precipitated by numerous dietary constituent that render nonheme iron nonabsorb-

able (Figure III), such as phytates, phosphates, tannates, oxalates,
and carbonates. Heme is maintained soluble and available for absorption by globin degradation products produced by pancreatic
enzymes. Heme iron and nonheme iron are absorbed into the enterocyte noncompetitively. [30,31]

tion. [30]

Figure II: Mechanism of iron Absorption.

Figure I: Iron metabolism.
Either diminished absorbable dietary iron or excessive loss of body

iron can cause iron deficiency. Diminished absorption usually is due
to an insufficient intake of dietary iron in an absorbable form. Hem-

orrhage is the most common cause of excessive loss of body iron,
but it can occur with hemoglobinuria from intravascular hemolysis. Malabsorption of iron is relatively uncommon in the absence

of small bowel disease (sprue, celiac disease, regional enteritis) or

Figure III: Factors affecting various stages of iron absorption.

previous GI surgery.
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Heme enters the cell as an intact metalloporphyrin, presumably

Most iron delivered to nonintestinal cells is bound to transferrin.

lateral cell membrane in competition with nonheme iron to bind

capacity) and the pathway independent of the transferrin recep-

by a vesicular mechanism. It is degraded within the enterocyte by

heme oxygenase with release of iron so that it traverses the basotransferrin in the plasma.

Ferric iron utilizes a different pathway to enter cells than ferrous

iron. This was shown by competitive inhibition studies, the use of
blocking antibodies against divalent metal transporter-1 (DMT-1)

and beta3-integrin, and transfection experiments using DMT-1
DNA. This research indicated that ferric iron utilizes beta3-integrin
and mobilferrin, while ferrous iron uses DMT-1 to enter cells.

Which pathway transports most nonheme iron in humans is not
known. Most nonheme dietary iron is ferric iron. Iron absorption

in mice and rats may involve more ferrous iron because they excrete moderate quantities of ascorbate in intestinal secretions. Hu-

mans, however, are a scorbutic species and are unable to synthesize
ascorbate to reduce ferric iron.

Other proteins appear to be related to iron absorption. These are
stimulators of iron transport (SFT), which are reported to increase

the absorption of both ferric and ferrous iron, and hephaestin,

which is postulated to be important in the transfer of iron from
enterocytes into the plasma. The relationships and interactions

among the newly described proteins are not known at this time and
are being explored in a number of laboratories.

The iron concentration within enterocytes varies directly with

the body’s requirement for iron. Absorptive cells of iron-deficient
humans and animals contain little stainable iron, whereas those

of subjects who are replete in iron contain significantly higher
amounts. Untreated phenotypic hemochromatosis creates little

stainable iron in the enterocyte, similar to iron deficiency. Iron
within the enterocyte may operate by up-regulation of a receptor,
saturation of an iron-binding protein, or both. [31,32]

In contrast to findings in iron deficiency, enhanced erythropoiesis,
or hypoxia, endotoxin rapidly diminishes iron absorption without

altering enterocyte iron concentration. This suggests that endotoxin and, perhaps, cytokines alter iron absorption by a different

mechanism. This is the effect of hepcidin and the balance of hepcidin versus erythropoietin.

Transferrin iron is delivered into nonintestinal cells via 2 path-

ways: the classical transferrin receptor pathway (high affinity, low

tor (low affinity, high capacity). Otherwise, the nonsaturability of
transferrin binding to cells cannot be explained.

In the classical transferrin pathway, the transferrin iron complex

enters the cell within an endosome. Acidification of the endosome

releases the iron from transferrin so that it can enter the cell. The
apotransferrin is delivered by the endosome to the plasma for reutilization. The method by which the transferrin receptor–independent pathway delivers iron to the cell is not known.

Non-intestinal cells also possess the mobilferrin integrin and DMT-1

pathways. Their function in the absence of an iron-saturated transferrin is uncertain; however, their presence in nonintestinal cells
suggests that they may participate in intracellular functions in addition to their capability to facilitate cellular uptake of iron. [32]
Etiology

Dietary factors
Meat provides a source of heme iron, which is less affected by the
dietary constituents that markedly diminish bioavailability than

nonheme iron is. The prevalence of iron deficiency anemia is low
in geographic areas where meat is an important constituent of the

diet. In areas where meat is sparse, iron deficiency is commonplace.

Substances that diminish the absorption of ferrous and ferric iron

include phytates, oxalates, phosphates, carbonates, and tannates.
These substances have little effect upon the absorption of heme
iron. Similarly, ascorbic acid increases the absorption of ferric and
ferrous iron and has little effect upon the absorption of heme iron.

Purified heme is absorbed poorly because heme polymerizes into

macromolecules. Globin degradation products diminish heme polymerization, making it more available for absorption. They also in-

crease the absorption of nonheme iron because the peptides from
degraded globin bind the iron to prevent both precipitation and

polymerization; thus, absorption of the iron in spinach is increased
when the spinach eaten with meat. Heme and nonheme iron uptake by intestinal absorptive cells is noncompetitive.
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Hemorrhage

Malabsorption of iron

Bleeding for any reason produces iron depletion. If sufficient blood

Prolonged achlorhydria may produce iron deficiency because acid-

bone marrow is stimulated to increase production of hemoglobin,

ids, sugars, amino acids, or amides) to keep it soluble and available

loss occurs, iron deficiency anemia ensues. A single sudden loss of
blood produces a posthemorrhagic anemia that is normocytic. The

thereby depleting iron in body stores. Once they are depleted, hemoglobin synthesis is impaired and microcytic hypochromic eryth-

ic conditions are required to release ferric iron from food. Then, it

can be chelated with mucins and other substances (e.g. amino acfor absorption in the more alkaline duodenum.

rocytes are produced.

Starch and clay eating produce malabsorption of iron and iron de-

in approximately 120 days, at a time when all normal erythrocytes

information.

Maximal changes in the red blood cell (RBC) cellular indices occur
produced prior to the hemorrhage are replaced by microcytes. Before this time, the peripheral smear shows a dimorphic population

of erythrocytes, normocytic cells produced before bleeding, and mi-

crocytic cells produced after bleeding. This is reflected in the red
blood cell distribution width (RDW); thus, the earliest evidence of

the development of an iron-deficient erythropoiesis is seen in the
peripheral smear, in the form of increased RDW. [33,34]

Hemosiderinuria, hemoglobinuria, and pulmonary hemosiderosis

Iron deficiency anemia can occur from loss of body iron in the urine.
If a freshly obtained urine specimen appears bloody but contains
no red blood cells, suspect hemoglobinuria. Obtain confirmation in
the laboratory that the pigment is hemoglobin and not myoglobin.

This can be accomplished easily because 60% ammonium sulfate
precipitates hemoglobin but not myoglobin.

Hemoglobinuria classically is ascribed to paroxysmal nocturnal he-

moglobinuria, but it can occur with any brisk intravascular hemolytic anemia. In the early days of heart surgery with implantation

of artificial valves, this mechanism of producing iron deficiency
anemia was commonplace in large university hospitals. Today, with

better prostheses, it has become a less frequent clinical problem.
With less severe hemolytic disorders, there may be no significant
hemoglobinuria.

Investigate renal loss of iron by staining the urine sediment for iron.
Hemosiderin is detected intracellularly. Most of these patients have

a low or absent plasma haptoglobin. Similarly, pulmonary hemosi-

derosis can result in sufficient loss of iron as hemosiderin from the
lungs.

ficiency anemia. Specific inquiry is required to elicit a history of
either starch or clay eating because patients do not volunteer the
Extensive surgical removal of the proximal small bowel or chronic

diseases (e.g. untreated sprue or celiac syndrome) can diminish
iron absorption. Rarely, patients with no history of malabsorption

have iron deficiency anemia and fail to respond to oral iron therapy. Most merely are noncompliant with therapy. [34]

Before placing these patients on parenteral therapy, document
iron malabsorption either by measuring absorption of radioiron

or by obtaining a baseline fasting serum-iron concentration and
repeating the test 30 minutes and 1 hour after administration of a
freshly prepared oral solution of ferrous sulfate (50-60 mg of iron)

under observation. The serum iron should increase by 50% over
the fasting specimen.

Genetic abnormalities producing iron deficiency have been shown

in rodents (sex-linked anemia [sla] mice, microcytic anemia [mk]

mice, Belgrade rat). This phenomenon has not been clearly demonstrated in humans; if it exists, it is probably an uncommon cause of
iron deficiency anemia. [35,36]
Clinical Presentation [37,38]
History

Although iron deficiency anemia is a laboratory diagnosis, a carefully obtained history can facilitate its recognition. The history can

also be useful in establishing the etiology of the anemia and, perhaps, in estimating its duration.

Iron deficiency in the absence of anemia is asymptomatic. One

half of patients with moderate iron deficiency anemia develop

pagophagia. Usually, they crave ice to suck or chew. Occasionally,
patients are seen who prefer cold celery or other cold vegetables

in lieu of ice. Leg cramps, which occur on climbing stairs, also are
common in patients deficient in iron.
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Elderly patients who are in poor economic circumstances and do

not wish to seek aid may try to survive on a “tea and toast” diet.

They may also be hesitant to share this dietary information. This
group is far more likely to develop protein-calorie malnutrition before they develop iron deficiency anemia.

A fundamental concept is that after age 1 year, dietary deficiency
alone is not sufficient to cause clinically significant iron deficiency,

so a source of blood loss should always be sought as part of the

management of a patient with iron deficiency anemia. Infants and

toddlers are the primary risk groups for dietary iron deficiency

anemia. Neonates who double their birthweight are a special risk
group.

Pica is not a cause of iron deficiency anemia; pica is a symptom

of iron deficiency anemia. It is the link between iron deficiency
anemia and lead poisoning, which is why iron deficiency anemia
Figure IV: Etiology of Iron deficiency anemia.
Often, patients can identify a distinct point in time when these
symptoms first occurred, providing an estimate of the duration of
the iron deficiency.

Fatigue and diminished capability to perform hard labor are attributed to the lack of circulating hemoglobin; however, they occur out
of proportion to the degree of anemia and probably are due to a

should always be sought when a child is diagnosed with lead poisoning. Hippocrates recognized clay eating; however, modern physicians often do not recognize it unless the patient and family are
specifically queried. Both substances decrease the absorption of

dietary iron. Clay eating occurs worldwide in all races, though it is
more common in Asia Minor. Starch eating is a habit in females of
African heritage, and it often is started in pregnancy as a treatment
for morning sickness.

History of hemorrhage

depletion of proteins that require iron as a part of their structure.

Two thirds of body iron is present in circulating red blood cells as

hemoglobin proteins has deleterious effects. These include muscle

results in a loss of 0.5 mg of iron.

Increasing evidence suggests that deficiency or dysfunction of nondysfunction, pagophagia, dysphagia with esophageal webbing,
poor scholastic performance, altered resistance to infection, and
altered behavior.
Dietary history

A dietary history is important. Vegetarians are more likely to develop iron deficiency, unless their diet is supplemented with iron.

National programs of dietary iron supplementation are initiated in

many portions of the world where meat is sparse in the diet and
iron deficiency anemia is prevalent. Unfortunately, affluent nations

also supplement iron in foodstuffs and vitamins without recogniz-

ing the potential contribution of iron to free radical formation and
the prevalence of genetic iron overloading disorders.

hemoglobin. Each gram of hemoglobin contains 3.47 mg of iron;
thus, each mL of blood lost from the body (hemoglobin 15 g/dL)
Bleeding is the most common cause of iron deficiency, either from
parasitic infection (hookworm) or other causes of blood loss. With

bleeding from most orifices (hematuria, hematemesis, hemoptysis),
patients will present before they develop chronic iron deficiency

anemia; however, gastrointestinal bleeding may go unrecognized.
Patients often do not understand the significance of a melanotic
stool.

Excessive menstrual losses may be overlooked. Unless menstrual

flow changes, patients typically do not seek medical attention for

menorrhagia. If the clinician asks, these patients generally report

that their menses are normal. Because of the marked differences

among women with regard to menstrual blood loss (10-250 mL per
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menses), query the patient about a specific history of clots, cramps,

performing the test. Reference range values for MCV and MCHC are

Physical Examination

Often, the platelet count is elevated (>450,000/µL); this elevation

and the use of multiple tampons and pads.

Anemia produces nonspecific pallor of the mucous membranes. A

number of abnormalities of epithelial tissues are described in association with iron deficiency anemia. These include esophageal webbing, koilonychia, glossitis, angular stomatitis, and gastric atrophy.

The exact relationship of these epithelial abnormalities to iron de-

ficiency is unclear and may involve other factors. For example, in
publications from the United Kingdom, esophageal webbing and

atrophic changes of the tongue and the corner of the mouth are reported in as many as 15% of patients with iron deficiency; however,

they are much less common in the United States and other portions
of the world.

Splenomegaly may occur with severe, persistent, untreated iron
deficiency anemia. This is uncommon in the United States and Eu-

83-97 fL and 32-36 g/dL, respectively.

normalizes after iron therapy. The white blood cell (WBC) count is
usually within reference ranges (4500-11,000/µL), but it may be
elevated.

If the CBC is obtained after blood loss, the cellular indices do not
enter the abnormal range until most of the erythrocytes produced

before the bleed are destroyed at the end of their normal lifespan
(120 d).

Peripheral Smear

Examination of the peripheral smear is an important part of the
workup of patients with anemia. Examination of the erythrocytes
shows microcytic and hypochromic red blood cells in chronic iron
deficiency anemia. The microcytosis is apparent in the smear long

before the MCV is decreased after an event producing iron deficien-

rope.

cy. Platelets usually are increased in this disorder.

Although the history and physical examination can lead to the rec-

ally are not present, and anisocytosis and poikilocytosis are not

Diagnosis
ognition of the condition and help establish the etiology, iron deficiency anemia is primarily a laboratory diagnosis.

Useful tests include a complete blood count (CBC); a peripheral

smear; serum iron, total iron-binding capacity (TIBC), and serum
ferritin; evaluation for hemosiderinuria, hemoglobinuria, and pul-

monary hemosiderosis; hemoglobin electrophoresis and measure-

ment of hemoglobin A2 and fetal hemoglobin; and reticulocyte hemoglobin content.

Other laboratory tests (e.g. stool testing, incubated osmotic fragility

In iron deficiency anemia, unlike thalassemia, target cells usu-

marked. This condition lacks the intraerythrocytic crystals seen in
hemoglobin C disorders.

Combined folate deficiency and iron deficiency are commonplace

in areas of the world with little fresh produce and meat. The pe-

ripheral smear reveals a population of macrocytes mixed among
the microcytic hypochromic cells. This combination can normalize
the MCV.

Serum Iron, Total Iron-Binding Capacity, and Serum Ferritin
[39,40]

testing, measurement of lead in tissue, and bone marrow aspira-

Low serum iron and ferritin levels with an elevated TIBC are di-

microcytic anemias.

patients who are deficient in iron and have coexistent diseases (e.g.

tion) are useful for establishing the etiology of iron deficiency anemia and for excluding or establishing a diagnosis of 1 of the other
Complete Blood Count
The CBC documents the severity of the anemia. In chronic iron

deficiency anemia, the cellular indices show a microcytic and hypochromic erythropoiesis—that is, both the mean corpuscular

agnostic of iron deficiency. While a low serum ferritin is virtually

diagnostic of iron deficiency, a normal serum ferritin can be seen in

hepatitis or anemia of chronic disorders). These test findings are

useful in distinguishing iron deficiency anemia from other microcytic anemias (Figure V& VI).

volume (MCV) and the mean corpuscular hemoglobin concentration (MCHC) have values below the normal range for the laboratory
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artificial valves, this mechanism of producing iron deficiency anemia was commonplace in large university hospitals. Today, with

better prostheses, it has become a less frequent clinical problem.
With less severe hemolytic disorders, there may be no significant
hemoglobinuria. [41,42]

Investigate renal loss of iron by staining the urine sediment for iron.
Hemosiderin is detected intracellularly. Most of these patients have

a low or absent plasma haptoglobin. Similarly, pulmonary hemosi-

derosis can result in sufficient loss of iron as hemosiderin from the
lungs. [43]

Hemoglobin Studies
Hemoglobin electrophoresis and measurement of hemoglobin
A2 and fetal hemoglobin

Figure V: Findings in Iron deficiency anemia.

Hemoglobin electrophoresis and measurement of hemoglobin A2
and fetal hemoglobin are useful in establishing either beta-thala-

ssemia or hemoglobin C or D as the etiology of the microcytic anemia. Unfortunately, simple tests do not exist for alpha-thalassemia
in most laboratories, and it is a diagnosis of exclusion.
Reticulocyte hemoglobin content

Mateos Gonzales et al assessed the diagnostic efficiency of commonly used hematologic and biochemical markers, as well as the

reticulocyte hemoglobin content (CHr) in the diagnosis of iron deficiency in children, with or without anemia. [39] The investigators
identified CHr and iron serum as the only parameters that were

independently associated with iron deficiency (P< .05), and CHr
Figure VI: Diagnostic algorithm for iron deficiency anemia.
Evaluation for Hemosiderinuria, Hemoglobinuria, and Pulmonary Hemosiderosis
Iron deficiency anemia can occur from loss of body iron in the urine.
If a freshly obtained urine specimen appears bloody but contains
no red blood cells, suspect hemoglobinuria. Obtain confirmation in
the laboratory that the pigment is hemoglobin and not myoglobin.

This can be accomplished easily because 60% ammonium sulfate
precipitates hemoglobin but not myoglobin.

Hemoglobinuria classically is ascribed to paroxysmal nocturnal hemoglobinuria, but it can occur with any brisk intravascular hemolytic anemia. In the early days of heart surgery with implantation of

was the strongest predictor of iron deficiency and iron deficiency
anemia.

Mateos Gonzalez et al concluded that measurement of CHr may be

a reliable method to assess deficiencies in tissue iron supply and,
in combination with a CBC, may be an alternative to the traditional

biochemical panel for the diagnosis of iron deficiency in children.
[39]

Other Laboratory Tests
Stool testing
Testing stool for the presence of hemoglobin is useful in establishing gastrointestinal (GI) bleeding as the etiology of iron deficiency
anemia. Usually, chemical testing that detects more than 20 mL of
blood loss daily from the upper GI tract is employed. More sensitive tests are available; however, they produce a high incidence of
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false-positive results in people who eat meat. Severe iron deficiency anemia can occur in patients with a persistent loss of less than
20 mL/d.

To detect blood loss, the patient can be placed on a strict vegetarian

diet for 3-5 days and the stool can be tested for hemoglobin with a

benzidine method, or red blood cells (RBCs) can be radiolabeled
with radiochromium and retransfused. Stools are collected, and the
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This test is diagnostic in identifying the sideroblastic anemias by
showing ringed sideroblasts in the aspirate stained with Perls stain.

Occasionally, it is useful in separating patients with the anemia of
chronic disorders or alpha-thalassemia from patients with iron deficiency, and it is useful in identifying patients with both iron deficiency and the anemia of chronic disorders. [44]
Histologic Findings

radioactivity is quantified in a gamma-detector and compared to

The absence of stainable iron in body tissues, including the bone

globin in stool is under development and could increase specificity

tissues are reported in iron deficiency. These include gastric atro-

the radioactivity in a measured quantity of the patient’s blood. An

immunologic method of detecting human species-specific hemoand sensitivity.

marrow and liver, is the most useful histologic finding in individu-

als who are iron deficient. Nonspecific abnormalities of epithelial

Incubated osmotic fragility

phy and clubbing of the small intestinal villi. While they suggest

Incubated osmotic fragility is useful. Microspherocytosis may pro-

Management

duce a low-normal or slightly abnormal MCV; however, the MCHC

that iron deficiency is a pantropic disorder, they have little clinical
diagnostic value.

usually is elevated rather than decreased, and the peripheral smear

Medical care consists of establishing the diagnosis and reason for

ripheral blood smear.

Tissue lead concentrations

be corrected so the deficiency does not recur. However, avoid giving

Measure tissue lead concentrations. Chronic lead poisoning may

teral iron therapy to patients who should be treated with oral iron,

shows a lack of central pallor rather than hypochromia. Spherocy-

tosis can normally be separated from iron deficiency anemia by pe-

produce a mild microcytosis. The anemia probably is related to
the anemia of chronic disorders. The incidence of lead poisoning
is greater in individuals who are iron deficient than in healthy sub-

jects because increased absorption of lead occurs in individuals
who are iron deficient. Paint in old houses has been a source of lead
poisoning in children and painters.
Bone marrow aspiration

A bone marrow aspirate can be diagnostic of iron deficiency. The
absence of stainable iron in a bone marrow aspirate that contains

spicules and a simultaneous control specimen containing stainable

iron permit establishment of a diagnosis of iron deficiency without
other laboratory tests.

A bone marrow aspirate stained for iron (Perls stain) can be diagnostic of iron deficiency, provided that spicules are present in the

smear and that a control specimen containing iron is performed at

the same time. Although this test has largely been displaced in the

diagnosis of iron deficiency by serum iron, TIBC, and serum ferritin
testing, the absence of stainable iron in a bone marrow aspirate is
the criterion standard for the diagnosis of iron deficiency.

the iron deficiency. In most patients, the iron deficiency should be
treated with oral iron therapy, and the underlying etiology should

iron to patients who have a microcytic iron-overloading disorder
(e.g. thalassemia, sideroblastic anemia). Do not administer parenas anaphylaxis may result.

Transfer of a patient rarely is required for treatment of simple iron
deficiency anemia; however, it may be necessary to identify the
etiology of the anemia, such as occult blood loss undetected with

chemical testing of stool specimens, for identification of a source

of bleeding that requires endoscopic examinations or angiography
or for treatment of an underlying major illness (e.g. neoplasia, ulcerative colitis).

The British Society of Gastroenterology guidelines suggest that all

patients require iron supplementation and that parenteral iron can
be used if oral preparations are not well tolerated. The guidelines
also state that blood transfusions should be reserved only for patients who are at risk for or who have cardiovascular instability due
to their anemia. [39]
Iron Therapy

The most economical and effective medication in the treatment of
iron deficiency anemia is the oral administration of ferrous iron
salts. Among the various iron salts, ferrous sulfate most commonly
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is used. Claims are made that other iron salts are absorbed better
and have less morbidity. Generally, the toxicity is proportional to
the amount of iron available for absorption. If the quantity of iron in

the test dose is decreased, the percentage of the test dose absorbed
is increased, but the quantity of iron absorbed is diminished.

Some authors advocate the use of carbonyl iron because of the
greater safety for children who ingest their mothers’ medication.
Decreased gastric toxicity is claimed but not clearly demonstrated
in human trials. Bioavailability is approximately 70% of a similar
dose of ferrous sulfate.

Parenteral iron therapy
Reserve parenteral iron for patients who are either unable to absorb oral iron or who have increasing anemia despite adequate
doses of oral iron. It is expensive and has greater morbidity than
oral preparations of iron. Parenteral iron has been used safely and

effectively in patients with inflammatory bowel disease (e.g. ulcerative colitis, Crohn disease), [45] as the ferrous sulfate preparations
may aggravate the intestinal inflammation.

In July 2013, the FDA approved ferric carboxymaltose injection (In-

jectafer) for the intravenous treatment of iron deficiency anemia in
adults who either cannot tolerate or have not responded well to oral

iron. The drug is also indicated for the treatment of iron deficiency

anemia in adults with non-dialysis dependent chronic kidney dis-

ease. Approval was based on 2 clinical studies in which the drug
was given at a dose of 15 mg/kg body weight, up to a maximum
of 750 mg, on 2 occasions at least 7 days apart, up to a maximum
cumulative dose of 1500 mg of iron. [46-48]
Management of Hemorrhage

Surgical treatment consists of stopping hemorrhage and correcting
the underlying defect so that it does not recur. This may involve

surgery for treatment of either neoplastic or nonneoplastic disease
of the gastrointestinal (GI) tract, the genitourinary (GU) tract, the
uterus, and the lungs.

Reserve transfusion of packed red blood cells (RBCs) for patients

who either are experiencing significant acute bleeding or are in
danger of hypoxia and/or coronary insufficiency.

Figure VII: Management of Iron deficiency anemia
Dietary Measures
On a worldwide basis, diet is the major cause of iron deficiency.

However, to suggest that iron-deficient populations correct the

problem by the addition of significant quantities of meat to their
diet is unrealistic.

The addition of nonheme iron to national diets has been initiated
in some areas of the world. Problems encountered in these enterprises include changes in taste and appearance of food after the

addition of iron and the need to supplement foodstuffs that are
consumed by most of the population in predictable quantities. In

addition, many dietary staples, such as bread, contain iron chelators that markedly diminish the absorption of the iron supplement
(phosphates, phytates, carbonates, oxalates, tannates).

In North America and Europe, persons on an iron-poor diet need to
be identified and counseled on an individual basis. Educate older

individuals on a “tea and toast” diet about the importance of improving their diet, and place them in contact with community agen-

cies that will provide them with at least 1 nutritious meal daily.
Patients who have diet-related iron deficiency due to pica need to
be identified and counseled to stop their consumption of clay and
laundry starch.
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Activity Restriction
Restriction of activity is usually not required.

Patients with moderately severe iron deficiency anemia and significant cardiopulmonary disease should limit their activities until the
anemia is corrected with iron therapy. If these patients become hypoxic or develop evidence of coronary insufficiency, they should be
hospitalized and placed on bed rest until improvement of their ane-

mia can be accomplished by transfusion of packed RBCs. Obviously,
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The addition of iron to basic foodstuffs in affluent nations where
meat is an important part of the diet is of questionable value and

may be harmful. The gene for familial hemochromatosis (HFe

gene) is prevalent (8% of the US white population). Excess body

iron is postulated to be important in the etiology of coronary artery disease, strokes, certain carcinomas, and neurodegenerative
disorders because iron is important in free radical formation.
Complications

such decisions must be made on an individual basis and will depend

Iron deficiency anemia diminishes work performance by forcing

March hemoglobinuria can produce iron deficiency, and its treat-

attributable to deficiency in iron-containing respiratory enzymes

on the severity of the anemia and the comorbid conditions.

ment requires modification of activity. Cessation of jogging or wearing sneakers while running usually diminishes the hemoglobinuria.
Prevention

Certain populations are at sufficiently high risk for iron deficiency to

warrant consideration for prophylactic iron therapy. These include

pregnant women, women with menorrhagia, [49] consumers of a
strict vegetarian diet, infants, [50] adolescent females, and regular
blood donors.

Pregnant women have been given supplemental iron since World
War II, often in the form of all-purpose capsules containing vita-

mins, calcium, and iron. If the patient is anemic (hemoglobin < 11
g/dL), administer the iron at a different time of day than calcium
because calcium inhibits iron absorption.

The practice of routinely administering iron to pregnant females in

affluent societies has been challenged; however, it is recommended
to provide prophylactic iron therapy during the last half of pregnancy, except in settings where careful follow-up for anemia and

methods for measurement of serum iron and ferritin are readily
available.

Iron supplementation of the diet of infants is advocated. Premature

infants require more iron supplementation than term infants. In-

fants weaned early and fed bovine milk require more iron because
the higher concentration of calcium in cow milk inhibits absorption

of iron. Usually, infants receive iron from fortified cereal. Additional
iron is present in commercial milk formulas.

Iron supplementation in populations living on a largely vegetarian

diet is advisable because of the lower bioavailability of inorganic
iron than heme iron.

muscles to depend on anaerobic metabolism to a greater extent
than they do in healthy individuals. This change is believed to be
rather than to anemia.

Severe anemia due to any cause may produce hypoxemia and en-

hance the occurrence of coronary insufficiency and myocardial
ischemia. Likewise, it can worsen the pulmonary status of patients
with chronic pulmonary disease.

Defects in structure and function of epithelial tissues may be ob-

served in iron deficiency. Fingernails may become brittle or longitudinally ridged, with the development of koilonychia (spoonshaped nails). The tongue may show atrophy of the lingual papillae

and develop a glossy appearance. Angular stomatitis may occur
with fissures at the corners of the mouth.

Dysphagia may occur with solid foods, with webbing of the mucosa
at the junction of the hypopharynx and the esophagus (PlummerVinson syndrome); this has been associated with squamous cell

carcinoma of the cricoid area. Atrophic gastritis occurs in iron deficiency with progressive loss of acid secretion, pepsin, and intrinsic factor and development of an antibody to gastric parietal cells.
Small intestinal villi become blunted.

Cold intolerance develops in one fifth of patients with chronic iron
deficiency anemia and is manifested by vasomotor disturbances,
neurologic pain, or numbness and tingling.

Rarely, severe iron deficiency anemia is associated with papilledema, increased intracranial pressure, and the clinical picture of
pseudotumor cerebri. These manifestations are corrected with
iron therapy.
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Impaired immune function is reported in subjects who are iron deficient, and there are reports that these patients are prone to infec-

tion; however, because of the presence of other factors, the current
evidence is insufficient to establish that this impairment is directly
due to iron deficiency.

Children deficient in iron may exhibit behavioral disturbances.
Neurologic development is impaired in infants and scholastic per-

formance is reduced in children of school age. The intelligence quotients (IQs) of schoolchildren deficient in iron are reported to be
significantly lower than those of their nonanemic peers. Behavioral
disturbances may manifest as an attention deficit disorder. Growth

is impaired in infants with iron deficiency. The neurologic damage

to an iron-deficient fetus results in permanent neurologic injury
and typically does not resolve on its own. Iron repletion stabilizes
the patient so that his or her status does not further decline.

A case-control study of 2957 children and adolescents with iron deficiency anemia and 11,828 healthy controls from the Taiwan National Health Insurance Database found that iron deficiency anemia

is associated with an increased risk for psychiatric disorders. After
adjusting for demographic data and risk factors for iron deficiency

anemia, children and adolescents with iron deficiency anemia were
at higher risk for the following [51,52]:

•

Unipolar depressive disorder

•

Autism spectrum disorder

•
•
•
•
•
•

Bipolar disorder
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who refuse blood transfusions for religious reasons. Obviously,
with brisk hemorrhage, patients may die from hypoxia related to
posthemorrhagic anemia.

Whereas a number of symptoms, such as ice chewing and leg

cramps, occur with iron deficiency, the major debility of moderately severe iron deficiency is fatigue and muscular dysfunction that
impairs muscular work performance.

In children, the growth rate may be slowed, and a decreased capa-

bility to learn is reported. In young children, severe iron deficiency
anemia is associated with a lower intelligence quotient (IQ), a diminished capability to learn, and a suboptimal growth rate.

Hypothesis & Objectives
Objectives

The objective of the study was:
•

“To determine the frequency of pregnant women non-adherent

•

To determine the factors responsible for non-adherence as

to iron supplements in gestational age 16-34 weeks attending
antenatal OPD in Holy Family Hospital.
perceived by patients.”

Operational Definitions
Non-adherence

Anxiety disorder

It is skipping iron tablets more than 3 days in last 1 month.

Tic disorder

Iron supplements are available in various forms of ferrous salts

Attention-deficit/hyperactivity disorder
Delayed development
Mental retardation

Prognosis

Iron deficiency anemia is an easily treated disorder with an excel-

lent outcome; however, it may be caused by an underlying condition with a poor prognosis, such as neoplasia. Similarly, the prognosis may be altered by a comorbid condition such as coronary artery

disease. Promptly and adequately treat a patient with iron deficiency anemia who is symptomatic with such comorbid conditions.

Chronic iron deficiency anemia is seldom a direct cause of death;

however, moderate or severe iron deficiency anemia can produce
sufficient hypoxia to aggravate underlying pulmonary and cardiovascular disorders. Hypoxic deaths have been observed in patients

Iron supplements

with different iron content as follows

Ferrous fumarate 65mg/200mg tablet
Ferrous sulphate 60mg/300mg tablet

Ferrous gluconate 35mg/300mg tablet
Gestational Age

Weeks in pregnancy calculated from earliest scan. Gestational age
included in this study is 16-34 weeks.
First and Second Antenatal Visits

Gestational age at booking and second visit to antenatal OPD in
Holy Family Hospital

Factors Responsible
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Poor Knowledge
Patient is unaware of iron supplements intake and importance.
Poor Counselling

Either doctor has not prescribed it or has written it down on antenatal card but not explained it to patient.
Gastrointestinal Disturbances

They include nausea, vomiting, abdominal cramps, diarrhoea.

Materials & Methods
Study Design

Descriptive, cross-sectional study.
Setting

OPD of Obstetrics & Gynecology, Holy Family Hospital, Rawalpindi.
Duration of Study

4th August 2018 to 3rd February 2019.
Sample Size

Page 17 of 24

Patients’ were selected from antenatal clinic of Gynaecology/Obstetrics department Holy Family Hospital.
Written informed consent was taken.

Interview of patients’ was carried out by the investigator using

structured questionnaire attached as annex including information

regarding socio-demographic details, parity, gestational age, antenatal visits, status of adherence or non-adherence to iron supplements during last month and reasons for non-adherence.
Statistical Analysis

The data on categorical variables like non-adherence, factors for
non-adherence, education and SES was reported as frequency or
percentages. Numerical variables including age, parity, and gestational age were reported as Mean and Standard Deviation of Mean.

Effect modifiers like age, gestational age, parity, education and SES

were controlled through stratification. Post-stratification chi square
was applied and p-value ≤0.05 was taken as significant.

Results

•

Using WHO sample size calculator with

Age range in this study was from 18 to 40 years with mean age of

•

[Anticipated proposed population] = 35.3%18

age was 24.78 ± 3.98 weeks (Table II). Distribution of patients ac-

•
•
•

Confidence interval = 95%
Absolute precision = 5%
Sample size = 351

Sample Technique

Non-probability, consecutive sampling.

30.50 ± 4.21 years. Majority of the patients 196 (55.80%) were between 31 to 40 years of age as shown in Table I. Mean gestational
cording to parity is shown in Table III.

Distribution of patients according to monthly income and education
level are shown in Table IV and V respectively.

a. Inclusion Criteria:

In this study, frequency of pregnant women non-adherent to iron

1.

ceived by patients were as follows; Poor knowledge in 59 (40.14%),

Sample Selection

2.
3.

Age 18-40 years

Obstetric patients

Gestational age 16-34 weeks.

supplements was found in 147 (41.88%) women as shown in Fig-

ure VIII. Frequency of factors responsible for non-adherence as perPoor counselling in 35 (23.81%) and Gastrointestinal Disturbanc-

b. Exclusion Criteria:

es in 53 (36.05%) women as shown in Table VI.

1.

age groups, gestational age and parity is shown in Table VII, VIII &

2.
3.

Patients with Hb < 10.5

Patients with known hemoglobinopathies
Patients with psychiatric disorders.

Data Collection Procedure

Prior approval from Institutional Research and Ethics Forum of
Rawalpindi Medical University was taken.

Stratification of non-adherent to iron supplements with respect to
IX respectively. Stratification of non-adherent to iron supplements

with respect to monthly income and education is shown in Table X
& XI respectively.
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Age (in years)

No. of Patients

%age

18-30

155

44.16

31-40

196

Total
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55.80

351

100.0

• Mean ± SD = 30.50 ± 4.21 years

Figure VIII: Frequency of pregnant women non-adherent

Table I: Age distribution of patients (n=351).

to iron supplements (n=351).

Gestational Age (in weeks)

No. of Patients

%age

Factors

No. of Patients

%age

16-24

166

47.29

Poor knowledge

59

40.14

25-34

185

Total

• Mean ± SD = 24.78 ± 3.98 weeks

52.71

351

100.0

Poor counselling

35

Gastrointestinal Disturbances

23.81

53

36.05

Table VI: Frequency of factors responsible for non-adherence as
perceived by patients (n=147).

Table II: Distribution of patients according to
gestational age (n=351).
Parity

No. of Patients

%age

Primiparous

75

21.37

Multiparous

276

Total

78.63

351

100.0

Age
(years)

non-adherent to iron supplements
Yes

18-30

76

31-40

71

No. of Patients

%age

<20000

163

46.44

20001-40000
>40000
Total

135
53

351

38.46
15.10

100.0

No
79

125

0.016

Table VII: Stratification of non-adherent to iron
supplements with respect to age groups.

Table III: Distribution of patients according to parity (n=351).
Monthly income

p-value

GA
Non-adherent to iron supplements p-value
(weeks)
Yes
No
16-24

72

25-34

75

94

110

0.591

Table VIII: Stratification of non-adherent to iron
supplements with respect to gestational age.

Table IV: Distribution of patients according
to monthly income (n=351).

Parity
Education

No. of Patients

%age

Illiterate

36

10.26

85

24.22

Primary

60

Graduate

91

Middle
Matric

79

17.09
22.51

Primiparous
Multiparous

Non-adherent to iron supplements p-value
Yes

No

20

55

127

149

0.003

Table IX: Stratification of non-adherent to
iron supplements with respect to parity.

25.93

Table V: Distribution of patients with respect to education.
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Monthly
income

Non-adherent to iron
supplements

<20000

20001-40000

Yes

No

99

64

18

>40000

30

p-value

117
23

0.0001

Yes

No

Illiterate

02

34

Matric

64

21

Primary

19

Middle

11

Graduate

51

41
68

dard dose of 60 mg Iron and 400 μg Folic Acid supplementation for
6 months on a daily basis to prevent maternal anemia and neonatal neural tube defects [56], adherence to IFA supplement during
pregnancy is poor and has not improved significantly in the last

decades among low and middle income countries. A study done in

IFA supplementation. [59] In Malawi 37% of the pregnant mothers

supplements with respect to monthly income.
Non-adherent to iron supplements

Even though, WHO recommends giving all pregnant women a stan-

South Australia showed that 23% of pregnant mothers adhered to

Table X: Stratification of non-adherent to iron

Education
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p-value
0.0001

40

Table XI: Stratification of non-adherent to iron
supplements with respect to education.

Discussion
Physiological changes during pregnancy, foetal growth and de-

velopment increase the requirement for Iron and Folic Acid. The

increased demand for these nutrients is not meet through diet
alone due to decreased bioavailability of nutrients among pregnant

women. The likelihood of presenting Iron deficiency and Folate deficiency is high if diet is not supplemented with Iron and Folic Acid
tablets during pregnancy. [53] Pregnant women are among the risk

groups for anemia due to low Iron stores in their body. This is supported by reports from the World Health Organization (WHO), indicating that anemia affected 38.2% of pregnant women globally
and 46.3% in African. [54] Concerning the prevalence of anemia

among Ethiopian reproductive age women, it is estimated that 24%
of them are anemic. [55]

In order to reduce the risk of maternal Iron-deficiency anemia, the
WHO recommended a daily oral dose of 60 mg Iron and 400 μg Folic

consumed the ideal minimum of 180 IFA tablets. [60,61] Another
study done at the University of Gondar, in Northwest, Ethiopia, re-

ported that 55% of pregnant women adhered to the recommended
Iron and Folic Acid supplementation. [61]

Lack of Iron and Folic Acid (IFA) supplementation and poor adher-

ence to the supplement during pregnancy is associated with anae-

mia. Maternal anemia is also associated with low weight gain, congestive heart failure, preterm labour, bleeding, lower resistance to
infection, poor cognitive development and reduced work capacity.
Likewise, Folic Acid deficiency during pregnancy is also associated

with increased risk of neural tube defect, preeclampsia, foetal malformations and preterm delivery. [62]

In 2004, Ethiopia adopted the global Iron and Folic Acid supplemen-

tation targeting to reduce the prevalence of Iron deficiency anemia

in women of reproductive age and children under five, by one third
which is expected to be achieved through distributing IFA supple-

ment during ANC visits. [63] However, increases were observed in
anemia prevalence from 17 to 24% in the last 5 years among women
and the coverage of IFA supplementation during pregnancy has im-

proved from 1 to 5%, but remains at substandard level as only 5%
of pregnant women took Iron and Folic Acid tablets for 90 days or

more during their most recent pregnancy in Ethiopia. [55] Reasons
for poor adherence to IFA supplementation arises from pregnant

women’s behaviour such as misunderstanding of instructions, side
effects, frustration about the frequency and number of pills taken,
nausea and constipation which might make the intervention inadequate to reduce anaemia among pregnant women. [56]

Acid (IFA) supplements throughout pregnancy, to begin as early as

I have conducted this study to determine the frequency of pregnant

plementation during pregnancy reduces the risk of early neonatal

termine the factors responsible for non-adherence as perceived by

possible as a routine part of antenatal care. [56,57] Several studies
have reported that the use of any antenatal Iron and Folic Acid sup-

and childhood mortality by preventing maternal anemia, low birth
weight, and preterm delivery. [58]

women non-adherent to iron supplements in gestational age 14-32
weeks attending antenatal OPD in Holy Family Hospital and to de-

patients. Age range in this study was from 18 to 40 years with mean

age of 30.50 ± 4.21 years. Majority of the patients 196 (55.80%)
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were between 31 to 40 years of age.In this study, frequency of preg-

micronutrient deficiency and ways to overcome these deficiencies.

ence as perceived by patients were as follows; Poor knowledge in

better care for both the infant and the mother.

nant women non-adherent to iron supplements was found in 147
(41.88%) women. Frequency of factors responsible for non-adher59 (40.14%), Poor counselling in 35 (23.81%) and Gastrointestinal Disturbances in 53 (36.05%) women. A study conducted in

South Ethiopia showed compliance of 39.2%. [16] Another study

in South-eastern Nigeria showed compliance of 65.9%. [17] A study
in South India showed compliance of 64.7% and non-adherence in

35.3%. [18] A study in 2 provinces in Cambodia showed adherence
of 47%. [19]

A study done in eight rural districts of Ethiopia showed 25.1% nonadherence rate, 38.3% non adherence rate in western India [64],

33% non-adherence in Mozambique [65], and 41.1% non-adherence

rate reported by WHO. [66] However, our study reported relatively
lower level of nonadherence compared to in a study done in Tigray

(62.8%). [67] Looking for factors associated with non-adherence,

age, income, knowledge about hemoglobin status, knowledge about
anemia and nutritional counseling were significant predictors for

non-adherence to iron supplementation. Pregnant women with
in age group of 25-34 years and above 35 years had a 4.48 times
and 4.16 times higher non adherence to iron folic supplementation

compared to women aging 18-24 years old that is in agreement

with a study done in North Western Zone of Tigray. [67] In contrast,
a study done in mozampique reported that increasing maternal age
increased the likelihood of having had a regular intake of tablets.

[65] НLs might be due to the fact that our study used a cross sectional study including 18 years old and above ages who have better
access for education.

This study revealed that maternal education status had a significant association with adherence to iron and folic acid supplemen-

tation. Pregnant women who had secondary and above education

And it might be associated with the fact that educated women have

greater ability to stick to health care inputs such as IFA which offer
Another factor that had a significant association with iron and fo-

lic acid supplementation adherence in this study was knowledge

of iron and folic acid supplementation. Pregnant women who had

good knowledge were nearly 2 times more likely to adhere to iron
supplements than those who had poor knowledge. This finding is
supported by other studies done in eight rural districts of Ethiopia

and India. [71,72] The possible reason is that those pregnant women who had good knowledge of iron and folic acid supplementation

were aware of the tablets importance, side effect, how it is taken,
and complication if missed. Secondly, this might be associated with
the fact that knowledge helps women to have a good perception of
the benefits of taking iron tablets.

Forgetfulness and fear of side effect were the leading reason of
pregnant women for nonadherence to iron and folic acid supple-

mentation. The finding of this study is supported by studies done in

Ethiopia. [73-75] A possible explanation for forgetfulness was be-

cause most pregnant women in a rural part of Pakistan were tired
at night time because they spent the daytime with different activities. The majority of women have a misunderstanding about taking

the tablets due to inadequate counseling because most of the community in rural part believes that consuming medications during

pregnancy may make delivery more difficult. So better counseling
might decrease the high occurrence of side effects by increasing the
psychological tolerance of women to side effects of the tablet.

Conclusion
•

were nearly 2.5 times more likely to adhere to iron supplements

ing the non-adherence to iron supplements and preventing

Ethiopia, Nepal, and Indonesia. [68-70] This might be associated

the benefits of supplements, and pregnancy in general. Secondly, it

might be due to the fact that education would increase the women’s
access to information through reading and understanding the ben-

efit of the supplement. Third, it might be associated with the no-

tion that education is more likely to enhance female awareness of

with poor knowledge and Gastrointestinal Disturbances as the

some practical recommendations should be made for decreas-

ing is supported by other studies done in Mecha district, Northwest
access to information about iron deficiency anemia and therapy,

adherent to iron supplements was found in 41.88% women
common factors for non-adherence. So, we recommend that

than those pregnant women who had primary education. The findwith educated women who are likely to have better knowledge and

This study concluded that frequency of pregnant women non-

•

the factors for non-adherence in order to reduce the complications.

Non-adherence to iron supplements is mainly due to poor
counselling of patients by doctors as patients have poor education status. Mere documentation on antenatal card is not

enough. Patients need to be explained its regular intake and
importance by overcoming communication barrier.
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•

Awareness regarding iron supplements can be raised by hand-

ing them pamphlets in local language about its importance,
anemia and consequences of anemia. Same knowledge can be

conveyed by television advertisements on screens being dis-
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