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Abstract

Healthy individuals possess 3-4g of iron in his/her iron store, mostly in haemoglobin (oxygen-carrying pigment of
blood) which is the most essential requirement of blood. Ferritin is a ubiquitous intracellular protein that stores iron
and releases it in a controlled fashion. Serum ferritin is an indirect marker of the total amount of iron stored in the
body and hence is used as a diagnostic marker for iron deficiency anaemia. This study was carried out to determine
the level of serum ferritin in pre-and postmenopausal women attending Usmanu Danfodiyo University Teaching
Hospital Sokoto. The study was conducted among one hundred and fifty women (75 premenopausal and 75
postmenopausal) with mean age 43.99+19.22. The age range for premenopausal and postmenopausal women was
18-49 and 50-87 years respectively. The serum ferritin levels were compared among the premenopausal and
postmenopausal subjects. The serum ferritin was significantly higher among postmenopausal women 47.38 + 43.00
compared to premenopausal women 21.96 + 20.15 (p=0.01). The prevalence of anaemia based on serum ferritin level
was higher among premenopausal women (8.7%) compared to postmenopausal women (2.7%). Low ferritin level
<3.5ng/ml was higher among Hausa /Fulani (6.02%) compared to other ethnic groups. The difference however was
not statistically significant (p=0.91). Low ferritin level was higher among premenopausal women in the 25-34 years
age group compared to other age groups. This study has shown that anaemia based on serum ferritin level of
<3.5ng/ml was significantly higher among premenopausal compared to postmenopausal women. Ferritin level
<3.5ng/ml was higher among Hausa /Fulani (6.02%) and among premenopausal women in the 25-34 years age
group. Serum ferritin should be used for the diagnosis and monitoring of iron deficiency anaemia in pre-and

postmenopausal women. Ferritin level of <3.5ng/ml should be used as cutoff for the diagnosis of depleted iron store.
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Introduction

Healthy individuals possess 3-4g of iron in his/her
iron store, mostly in haemoglobin (oxygen-carrying
pigment of blood) which is the most essential
requirement of blood. Ferritin is a ubiquitous
intracellular protein that stores iron and releases it in a
controlled fashion. The protein is produced by almost
all living organisms, including algae, bacteria, higher
plants, and animals. In humans, it acts as a buffer
against iron deficiency and iron over load [1]. Ferritin is
found in most tissues as a cytosolic protein, but small
amounts are secreted into the serum where it functions
as an iron carrier. Plasma ferritin is also an indirect
marker of the total amount of iron stored in the body.
Hence serum ferritin is used as a diagnostic test for iron
deficiency anemia [2].

Iron deficiency is one of the most prevalent nutrient
disorders. It affects approximately two billion people
worldwide and is the most common cause of anemia
(WHO) [3]. Although the prevalence of iron deficiency is
greater in developing nations, it remains a health issue
in industrialized countries as well. Because iron plays a
key role in maternal and foetal health, understanding
the factors that contribute to iron deficiency is
particularly important in women of reproductive age.
According to NHANES 1999-2000 data, the prevalence
of iron deficiency in the United States was 16% and
12%, respectively, in non-pregnant females aged 16-19
and 20-49 years (CDC, 2002). Women of child-bearing
age are susceptible to iron deficiency due to periodic
menstrual blood loss, and, in pregnant women, the
increased iron requirements of the foetus.

In recent years, interest in the improvement of
women's health has received great worldwide attention
[4]. The commitment of the National Institutes of Health
(NIH) and its Office of Research on Women's Health
exemplifies the effort taken by the U.S. government and
highlights the need for surveillance and screening
programs that carefully monitor adverse effects in
women. The health of girls and women is affected by
developmental, physiological, and psychological age.
Women's lives are marked by a continuum from
intrauterine life to the elderly years: infancy, childhood
and adolescence, menarche, reproductive life, the
menopausal transition, postmenopausal years, the
elderly and frail elderly. Across the life span of a
woman, menopause probably has the greatest impact
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on health [5]. Menopause is a natural aging process
during which a woman passes from the reproductive to
the non-reproductive years. Despite this natural
process, many women still experience menopausal
symptoms such as vasomotor episodes or “hot flashes,”
as well as pathophysiologic conditions such as loss of
bone mineral density and thinning and drying of skin

[6].

One of the first observable physiological changes for
menopause is the cessation of menstrual periods.
Because of the reduction in ovarian functions, estrogen
deficiency has been the main focus of menopausal
research, interventions, and treatments. Yet, results of a
meta-analysis of high-quality randomized controlled
trials showed that estrogen-only or a combination with
progestin  hormone-replacement therapy (HRT)
reduced hot flashes in 90% of pre-menopausal women,
but in just 65% of postmenopausal women [5].
Moreover, overall bone turnover is significantly
increased in pre-and postmenopausal women but in an
imbalanced fashion. Bone reabsorption increases, at
90%, and bone formation increases at only 45%,
resulting in a net loss of bone mineral density [7]. The
exact mechanism through which bone formation after
menopause cannot keep up with bone reabsorption
remains unknown. Hormone Replacement Therapy
(HRT) is partially effective in slowing bone loss in
postmenopausal women [8]. The benefits and
drawbacks of HRT remain controversial, and a
substantial number of women have discontinued its use
because of concerns about side effects [5]. Taking into
consideration the partial alleviation and potential risk
of HRT, we searched risk factors other than estrogen
deficiency in menopausal symptoms and diseases.

Menstruation is a unique physiological phenomenon
in young women, characterized by the periodic high
levels of estrogen and the shedding of the endometrium.
Because of this monthly blood loss, iron deficiency is
prevalent in premenopausal women [9]. During pre-
menopause, fewer eggs exist for the ovaries to
stimulate, and menstrual periods become irregular. This
period of fluctuation can last up to 10 years. Cessation
of menstruation marks the later stage of pre-
menopause. Because iron is no longer lost through
menstruation, it accumulates in the body.

Ferritin, a marker of total body iron stores, is known
to be associated with the risk of having metabolic
syndrome and has been demonstrated to increase after
the onset of menopause. Iron deficiency is the most
common nutrient disorder, affecting nearly two billion
people worldwide and is the most common cause of
anaemia among women of child bearing age and pre-
school children (WHO) [3]. Premenopausal women are
among those at greatest risk for iron deficiency anaemia
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due to low ferritin [10]. Plasma ferritin is also an
indirect marker of the total amount of iron stored in the
body. Hence serum ferritin is used as a diagnostic test
for iron deficiency anemia [2]. Healthy individuals
possess 3-4g of iron in his/her iron store, mostly in
haemoglobin (oxygen-carrying pigment of blood) which
is the most essential requirement of blood. On the other
hand, low or high level of iron-store (ferritin) found
among the pre-and post-menopausal women are
associated with iron deficiency and metabolic syndrome
in pre-and post-menopausal women. However, in
Sokoto State, there is paucity of data on iron stores of
pre-and post-menopausal women. This study is
therefore designed to assess serum ferritin level in pre-
and post-menopausal women attending Usmanu
Danfodiyo University Teaching Hospital Sokoto. The
aim of this study is to determine the differences in
ferritin level between pre-and postmenopausal women
attending Usmanu Danfodiyo University Teaching
Hospital Sokoto.

Iron is an essential trace metal in the human diet due
to its obligate role in a number of metabolic processes.
In the diet, iron is present in a number of different
forms, generally described as haem (from haemoglobin
and myoglobin in animal tissue) and non-haem iron
(including ferric oxides and salts, ferritin and
lactoferrin). Iron is an essential element involved in a
broad range of biologically important reactions critical
for cellular function and also plays fundamental role in
oxygen transport. Disorders of iron homeostasis are
among the most common human disorders [11]. Iron
can be obtained from lean red meat, fish, poultry and
iron-fortified grains such as cereals. Legumes and dark
green vegetables, such as kale, collard greens and
spinach, are part of a healthy diet. They also have high
iron content. It is easier for the body to use the iron in
meat than the iron in plant foods. To help the body use
iron from plant foods, vitamin-C-rich foods, such as
citrus fruits/juices, or a small amount of meat should be
eaten at the same meal. Using cast-iron skillets for
cooking can add iron to the food cooked. Coffee, tea,
soda and excessive milk intake can reduce iron
absorption and should be avoided, at meal times.

Most of the iron in the body is hoarded and recycled
by the reticuloendothelial system, which breakdown
aged red blood cells. However, this steady loss means
that people must continue to absorb iron. They do so via
a tightly regulated process that under normal
circumstances protects against iron overload [12].
Dietary non-haem iron (mostly ferric) is reduced by the
actions of the ferric reductaseduodenal cytochrome b
(Dcytb) and reducing agents in the diet to yield Fe2+,
which subsequently enters the enterocytes via divalent
metal transporter1(DMT1). Haem is absorbed via haem
carrier protein 1(HCP1) and broken down by
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haemoxygenase 1 to liberate Fe2+ (this joins a common
pool with iron from the non-haem pathway) and
bilirubin. If body iron stores are high, iron may be
diverted into ferritin and lost when the cell is shed at
the villus tip. Alternatively, iron passes into the labile
iron pool and is subsequently processed for efflux via
iron regulated transporter 1(IREG1) as (Fe2+). The
exiting iron is re-oxidised to Fe3+ to enable loading
onto transferrin. The absorption of dietary iron is a
variable and dynamic process. The amount of iron
absorbed compared to the amount ingested is typically
low, but may range from 5% to 35% depending on
circumstances and type of iron. The efficiency with
which iron is absorbed varies depending on the source.
Generally, the best absorbed forms of iron come from
animal products. Absorption of dietary iron in iron salt
form (as in most supplements) varies somewhat
according to the body's need for iron, and is usually
between 10% and 20% of iron intake. Absorption of
iron from animal products, and some plant products, is
in the form of haeme iron, and is more efficient,
allowing absorption of 15% to 35% of intake. Haeme
iron in animals is from blood and haeme containing
proteins in meat and mitochondria, whereas in plants,
haeme iron is present in mitochondria in all cells that
use oxygen for respiration [13].

The human body's rate of iron absorption appears to
respond to a variety of interdependent factors,
including total iron stores, the extent to which the bone
marrow is producing new red blood cells, the
concentration of haemoglobin in the blood, and the
oxygen content of the blood. The body also absorbs less
iron during times of inflammation. Recent discoveries
demonstrate that hepcidin of ferroportin is responsible
for the syndrome of anaemia of chronic diseases.

The vast majority of body iron is distributed in the
haemoglobin of red blood cells and developing
erythroid cells serve in oxygen transport [14].

Laboratory Diagnosis of Iron Ferritin

Ferritin is a ubiquitous intracellular protein that
stores iron and releases it in a controlled fashion. The
amount of ferritin stored reflects the amount of iron
stored. The protein is produced by almost all organisms,
including algae, bacteria, higher plants and animals. In
humans, it acts as buffer against iron deficiency and iron
overload. It has 24 subunits that are present in every
cell type [15]. The function and structure of the
expressed ferritin protein varies in different cell types.
This is controlled primarily by how much mRNA is
translated, and how stable the mRNA. mRNA
concentration is further tweaked by changes to how it is
stored and how efficiently it is transcribed. The
presence of iron is a major trigger for the production of
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ferritin [15]. Ferritin serves to store iron in a non-toxic
form, to deposit it in a safe form, and to transport it to
areas where it is required. Free iron is toxic to cell as it
acts as a catalyst in the formation of free radicals from
reactive oxygen specie via the Fenton reaction [16].
Within cells, iron is stored in a Protein complex as
ferritin or Haemosiderin. Apoferritin binds to free
ferrous iron and stores it in the ferric state. Ferritin
accumulates within the cells of the reticuloendothelial
system. Protein aggregates are formed as haemosiderin.
Iron in ferritin or haemosiderin can be extracted for
release by the reticuloendothelial cells although
haemosiderin is less readily available [17]. In immune
response, ferritin concentrations increase drastically in
the presence of an infection or cancer. Endotoxin is an
up-regulator of the gene coding for ferritin, thus causing
the concentration of ferritin to rise. By contrast,
organisms such as Pseudomonas, although possessing
endotoxin, cause serum ferritin levels to drop
significantly within the first 48 hours of infection. Thus,
the iron stores of the infected body are denied to the
infective agent, impeding its metabolism [18]. In
response to stress, the concentration of ferritin has
been shown to increase in response to stresses such as
anorexia [19]. In diagnosis, serum ferritin levels are
measured in medical laboratories as part of the iron
studies workup for anaemia and for restless leg
syndrome. The ferritin levels measured usually have a
direct correlation with the total amount of iron stored
in the body. However, ferritin levels may be artificially
high in cases of anaemia of chronic disease where
ferritin is elevated in its capacity as an acute phase
protein and not as a marker for iron overload.

Use of Serum Ferritin as Index of
Anaemia Diagnosis

Ferritin levels are considered the gold standard for
the diagnosis of iron-deficiency anaemia. The diagnosis
of iron deficiency anaemia using iron related parameter
is associated with a number of challenges. Serum iron
levels are not helpful by themselves because they vary
with time of the day and due to various systemic insults
[20]. Another challenge is that although serum iron
levels can be measured directly in the blood, but these
levels increase immediately with iron supplementation
(patient must stop supplements for 24 hours), and pure
blood-serum iron concentration in any case is not as
sensitive as a combination of total serum iron along
with a measure of the serum iron-binding protein levels
(total iron binding capacity or TIBC). The ratio of serum
iron to TIBC (transferrin saturation index or percent) is
the most specific indicator of iron deficiency, when it is
sufficiently low. The iron saturation (or transferrin
saturation) of <5% almost always indicates iron
deficiency, while levels from 5% to 10% make the
diagnosis of iron deficiency possible but not definitive.
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Saturations over 12% (taken alone) make the diagnosis
unlikely. Normal saturations are usually slightly higher
for women (>12%) than for men (>15%), but this may
indicate simply an overall slightly poorer iron status for
women in the normal population. Ferritin can be
detected in serum and correlates well with body iron
stores. Ferritin is decreased with iron deficiency
anaemia and is increased with elevated total body
stores of iron. Ferritin is also an acute phase protein,
and hyperferritinaemia can occur with underlying
disease, such as inflammatory disease, neoplasia, liver
disease, or haemolytic disease. Previous report
indicates that virtually all patients with serum ferritin
concentrations less than 15 ng/mL are iron deficient,
with a sensitivity and specificity of 59% and 99%,
respectively [21]. A cut-off limit of 30ng/mL may
increase its sensitivity to 92% [22].

An equivocally low plasma ferritin concentration
confirms iron deficiency, but a normal or high one
should not be assumed to exclude it bone marrow film
for iron staining may be needed to confirm the
diagnosis of iron deficiency in ambiguous cases. In the
presence of infection or malignancy, plasma iron
concentration and percentage saturation may be lower
than expected. However, plasma ferritin concentrations
are high in most patients with iron overload (whether
reticuloendothelial of parenchymal). It is rare in
hereditary haemachromatosis to have a normal plasma
ferritin concentration, although this may occur in the
early stages, when the iron saturation may be useful
diagnostically. Serum or plasma ferritin level decreases
in iron deficiency anaemia, increases in sideroblastic
anaemia and sometimes chronic diseases. However, it
may be normal in chronic diseases as in thalassaemia
trait [23].

High Serum Ferritin

If ferritin level is high, there is iron in excess or else
there is an acute inflammatory reaction in which ferritin
is mobilized without iron excess. For example, Ferritins
may be high in infection without signaling body iron
overload. Ferritin is also used as a marker for iron
overload disorder, such as haemochromatosis or
haemosiderosis. Adult-onset stills disease, some
porphyria, and haemophagocytic or macrophage
activation syndromes are diseases in which the ferritin
level may be abnormally raised. As ferritin is also an
acute phase reactant, it is often elevated in the course of
disease. A normal C-reactive protein can be used to
exclude elevated ferritin caused by acute phase
reactions. According to a study of anorexia nervosa
patients, ferritin can be elevated during periods of acute
malnourishment, perhaps due to iron going into storage
as intravascular volume and thus the number of red
blood cells falls [24].
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Recent study suggests that due to the catabolic
nature of anorexia nervosa, isoferritins may be released.
Furthermore, ferritin has significant non-storage roles
within the body, such as protection from oxidative
damage. The rise of these isoferritins may contribute to
an overall increase in ferritin concentration. The
measurement of ferritin through imunoassay or
immunoturbidimetric methods may also be picking up
these isoferritins thus not a true reflection of iron
storage status [25].

Low Serum Ferritin

If the ferritin level is low, there is a risk for lack of
iron, which could lead to laboratory test for iron
deficiency anaemia [21]. In the setting of anaemia, low
serum ferritin is the most specific. However, it is less
sensitive, since its levels are increased in the blood by
infection or any type of chronic inflammation [26] and
these conditions may convert what would otherwise be
a low level of ferritin from lack of iron, into a value in
the normal range. For this reason, low ferritin levels
carry more information than those in the normal range.
Low ferritin may also indicate hypothyroidism, vitamin
C deficiency or coeliac disease. In adolescents and
teenagers, ferritin levels that are low but yet above
those causing anaemia and sickness (12 to 50ng/mL)
Mark, et al. This may cause symptoms of restless leg
syndrome [27]. A falsely low blood ferritin (equivalent
to a false positive test) is very uncommon [26] but can
result from a hookworm effect of the measuring tools in
extreme cases [17].

Materials and Method

Sample Collection and Processing

Blood samples were collected by clean venipuncture
and was delivered into plain plastic tube container. It
was allowed to clot and the serum was obtained. Serum
was tested for serum ferritin using the ACCU Diag™
ELISA Ferritin kit (Cortez Diagnostics, U.S.A.).

Principle of the Test

The ferritin qualitative test kit is based on a solid
phase enzyme-linked immunosorbent assay. The assay
system utilizes one anti-ferritin antibody for solid phase
(microtiter wells) immobilization and another mouse
monoclonal anti-ferritin antibody in the antibody-
enzyme (horseradish peroxidase) conjugate solution.
The test sample was allowed to react simultaneously
with the antibodies, resulting in the ferritin molecules
being sandwhiched the solid phase and the enzyme-
linked antibodies. After 60 minutes incubation at room
temperature, the wells are washed to remove unbound
labeled antibodies. A solution of TMB was added and
incubated for 20 minutes, resulting in the development
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of a blue colour. The colour development was stopped
with the addition of two normal (2N) hydrochloric acid
(HCI), and the colour was changed to yellow and
measure spectrophotometrically at 450 nm. The
concentration of ferritin was directly proportional to
the colour intensity of the test sample.

Study Design and Subjects

This study is a comparative study of serum ferritin
level among pre-and postmenopausal women attending
Usmanu Danfodiyo University Teaching Hospital
Sokoto. One hundred and fifty women made of 75
premenopausal women and 75 postmenopausal women
attending Usmanu Danfodiyo University Teaching
Hospital Sokoto constituted the subjects for this study.

Site of the Study

Usmanu Danfodiyo University Teaching Hospital
Sokoto is located in Sokoto State. Sokoto is located at
the extreme Northwest of Nigeria between longitude
05° and11°to 13° and 03° East and between latitude
13° and 00° to 13%and 06° North. The state shares
border with the Republic of Niger to the North, Kebbi
State to the West and Southeast and Zamfara State to
the East. The state covers land area of about 60.33km,.
Sokoto state had a population of 3.6 million (Sokoto
Diary, 2008). The indigenous inhabitants of the area are
the Hausa and Fulani. Other ethnic group resident in the
area includes Igbo, Yoruba, Ebira, and Igala etc. Hausa is
the commonly spoken language. This study was
conducted in Usmanu Danfodiyo University Teaching
Hospital using pre-and postmenopausal women as the
subject of study.

Inclusion criteria: Inclusion criteria included age = 18
years, non-pregnant and willing to offer written
informed consent after counselling.

Exclusion criteria: Non-consenting, non -pre-and
postmenopausal women, pregnant women and girls
below the age of 18 years will be excluded for this
study.

Informed consent: Written informed consent was
obtained from the patients prior to the commencement
of the study.

Sample size calculation: The prevalence of low and
high serum ferritin level of 17.7% and 23.1% were
recorded in pre-and postmenopausal Danish women
[28].

The sample size for both pre-and postmenopausal
women was calculated using the following formula.
n=7Z2pq/d2

n= Minimum required sample size
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z= Standard normal deviation at 95% confidence
interval = (1.96)

p= Proportion of success or prevalence

g= Proportion of failure (1-p)

d=Precision, tolerable margin of error expected (0.05)

For pre-menopausal women
Data

z=(1.96)2 =3.84

p=17.7% [28]

q=(1-0.18)=0.82

d =(0.05)2 =0.0025
n=(1.96)2(0.178) (0.177/ (0.05)2
n=224

For postmenopausal women
Data

z=(1.96)2 =3.84

p=23.1% [28]

gq=(1-0.231) =0.769

d=(0.05)2 =0.0025
n=(1.96)2(0.231) (0.769) / (0.05)2
n=273

Sample size = 224 pre-and 273 post menopausal
women attending Usmanu Danfodiyo University
Teaching Hospital were used for this study.

Calculation: Using the mean absorbance value (A450)
for each set of reference standards, concentration of
ferritin (in ng/ml) of control and patient samples was
determined.

Reference and Sensitivity
Male=32.0-501.0 ng/ml
Female=3.5-223.5ng/ml

The minimal sensitivity is 5.0ng/ml.

Data Management: Data collected was analyzed using
SPSS version 20 computer statistical software package.
The results were expressed as mean * SD. Comparisons
between populations were made using the Student's t-
test for parametric data and the Chi-Square test for non-
parametric. A value of < 0.05 denoted a statistically
significant difference.

Ethical Clearance: The approval for the entire study
was obtained from the ethical committee in Usmanu
Danfodiyo University Teaching Hospital, Sokoto,
Nigeria.

Haematology International Journal

Results

In this study, the serum ferritin levels of one hundred
and fifty women (75 pre-menopausal and 75 post-
menopausal) attending Usmanu Danfodiyo University
Teaching Hospital Sokoto North Western Nigeria aged
18-49 and 50- 87 years with mean age of 43.99+19.22
were investigated. The sociodemographic characteristic
of the subjects is shown in Table 1.

The serum ferritin levels were compared among the
premenopausal and postmenopausal subjects. The
serum ferritin was significantly higher among
postmenopausal women 47.38 + 43.00 compared to
premenopausal women 21.96 + 20.15 (p=0.01). Table 2
shows the comparison of the mean serum ferritin level
between pre-and postmenopausal women.

The prevalence of anaemia was compared among
premenopausal and postmenopausal. The prevalence of
anaemia based on low serum ferritin level was higher
among premenopausal women (8.7%) compared to
postmenopausal women (2.7%). Table 3 shows the
prevalence of anaemia based on ferritin <3.5ng/ml
among pre-and postmenopausal women.

The ferritin level among premenopausal and
postmenopausal was compared based on ethnicity. Low
ferritin level <3.5ng/ml was higher among Hausa
/Fulani (6.02%) compared to other ethnic groups. The
difference however was not statistically significant
(p=0.91). Table 4 show the effect of ethnicity on serum
ferritin level between pre-and postmenopausal women.

Low ferritin level was higher among pre-and
postmenopausal women in the 25-34 years age group
compared to other age group. The difference however
was not statistically significant. (p-0.89). However,
when categorized based on pre-and postmenopausal
women there was a statistically significant difference
(p=0.01). Table 5 shows the effect of age on the serum
ferritin level between pre-and postmenopausal women.

The ferritin level among premenopausal and
postmenopausal was compared based on educational
level. Low ferritin level <3.5ng/ml was higher among
subjects with no formal education and those with
tertiary education compared to those with primary and
secondary. The difference however was not statistically
significant (p=0.69). Table 6 show the effect of
educational level on the serum ferritin level between
pre-and postmenopausal women.

Variable Frequency Percentage (%)
Age groups (years)
15-24 35 23.3
25-34 26 17.3
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35-44 12 8
45-54 21 14
55-64 32 21.3
65-74 15 10
75-84 4.7
85-94 1.3
Ethnic groups
Hausa/Fulani 141 94
Yoruba 2
Igbo 3.3
Bendel 0.7
Level of Education
Primary 16 10.7
Secondary 23 15.3
Tertiary 32 21.3
Non-formal 79 52.7
Occupation
House wife 91 60.7
Civil servant 4 2.7
Student 26 17.3
Trader 29 19.3
Total 150 100

Tablel: Sociodemographic characteristics of the study population.

Table 1 above shows the Sociodemographic
characteristics of the study population. The majority of
the premenopausal women falls between the age range
of 15-24 35(35%) and that of postmenopausal women
was 55-64 32(21.3%). Based on ethinicity Hausa/Fulani

have the highest percentage 141(94.0%). Subjects with
no formal education have the highest percentage based
on educational level 79(52.7%). House wife have the
highest percentage among the subjects based on
occupation 91(60.7%).

Menopausa_l ?tatus of the N=150 Mean Std. Deviation t-test p-value
Participant
Premenopausal Women 75 21.96 20.15 4.31 0.01
Postmenopausal Women 75 47.38 43

Table 2: Comparison of mean serum ferritin level between pre-and post-menopausal women.

N=Number of subjects.

Table 2 above the shows comparison of mean serum
ferritin level between pre-and post menopausal women,
revealed a significant difference (p=0.01). The mean

serum ferritin in pre and postmenopausal women was
(21.96£20.15) and (47.38+43.00) respectively.

Normal ferritin level

Low ferritin level Percentage (%)

Premenopausal Women 69

6 8.7

Postmenopausal Women 73

2 2.7

Table 3: Prevalence of anaemia due to low serum ferritin level in pre-and postmenopausal women.

Table 3 above shows the prevalence of anaemia due to
low serum ferritin level between pre-and

Erhabor O, et al. Ferritin Level in Pre and Postmenopausal Women

postmenopausal women. The prevalence was 6(8.7%)
and 2(2.7%) respectively.
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Ethnic groups of the Participants
Hausa/Fulani Yoruba Igbo Bendel | Chi-Square Degree of P-value
freedom
(N) () Q) (N)
Normal 142 3 5 1 0.52 3 0.91
ferritin level
Low ferritin 8 0 0 0
level
Table 4: The effect of ethinicity on serum ferritin level between pre-and postmenopausal women
N=Number of subjects.
Table 4 above shows effect of ethinicity on serum revealed no significance difference (p=0.91).
ferritin level between pre-and postmenopausal women,
Age groups Normal ferritin level | Low ferritin level | Chi-Square | Degree of freedom | P-value
15-24 32 3 29 7 0.89
25-34 24 2
35-44 11 1
45-54 20 1
55-64 31 1
65-74 15 0
75-84 7 0
85-94 2 0
Table 5: The effect of age on the serum ferritin level between pre-and postmenopausal women.
Table 5 above shows the effect of age on serum ferritin revealed no significance difference (p=0.89).
level between pre-and postmenopausal women,
Educational level Normal ferritin level | Abnormal ferritin level Chi-Square lzegr;:e of P-value
N=142 (%) N=8 (%) reecom
Primary 15 (10.6) 1(12.5) 1.48 3 0.69
Secondary 22 (15.5) 1(12.5)
Tertiary 29 (204) 3(37.5)
Non-formal 76 (53.5) 3(37.5)

Table 6: Effect of level of education on serum ferritin in pre-and postmenopausal women

N= Number of subjects.

Table 6 above shows the effect of level of education on
serum ferritin between pre-and post menopausal
women. There was no statistically significant difference
in the level of education on serum ferritin level in pre-
and postmenopausal women (p=0.69).

Discussion

Ferritin is an essential component of the plasma and
it may potentially cause health problems in women if it
exceeds the normal physiological range. In this present
study serum ferritin levels of one hundred and fifty
women (75 pre-menopausal and 75 post-menopausal)
attending Usmanu Danfodiyo University Teaching
Hospital Sokoto North Western Nigeria was monitored.

Finding from this study indicates that premenopausal
women had lower serum ferritin compared to
postmenopausal women. Of the premenopausal women
8% had depleted iron stores defined as serum ferritin
level less than 3.5ng/ml (lower limit of the reference
range) compared to 2.7% among postmenopausal
women. This finding is consistent with previous report
[28] who assessed the iron status by measuring serum
ferritin and haemoglobin (Hb) in a population survey
comprising 1,359 non-pregnant Danish women, in age
cohorts of 30, 40, 50, and 60 years (809 were
premenopausal and 550 postmenopausal).
Premenopausal women had lower serum ferritin
(median 37 micrograms/1) than postmenopausal
women (median 71 micrograms/l; p <0.001). Finding
from this study is consistent with a previous report

Erhabor O, et al. Ferritin Level in Pre and Postmenopausal Women
Attending Usmanu Danfodiyo University Teaching Hospital Sokoto.
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which indicated that young premenopausal women are
among those at greatest risk for iron deficiency anaemia
due to low ferritin level [10]. Finding from this study is
consistent with the recommendation that ferritin
measurements could be useful tools to assess iron-
disease among pre-and post menopausal women.

There are several factors that may responsible for the
low ferritin and high prevalence of iron deficiency
anaemia among pre-menopausal women compared to
post menopausal women; menstruation and pregnancy
[29]. Factors such as use of hormone replacement
therapy and occult bleeding (from a gastrointestinal
ulcer) [30] may be responsible for anaemia and low
ferritin among post menopausal women. Other factors
reported to affect iron marker levels in postmenopausal
women include blood donation, aspirin use, intake of
heme iron, body mass index, and alcohol intake [30].

Anaemia is a major public health concern worldwide,
especially among women and children. Iron deficiency
anaemia (serum ferritin less than 15 micrograms/1) was
higher among premenopausal women (2.6%) compared
to postmenopausal women (0.36%). This finding is
consistent with that of [31] who also assessed iron
status by serum ferritin and haemoglobin (Hb) in a
population survey comprising 883 non-gravid Danish
women in age cohorts of 35, 45, 55, and 65 years.
Premenopausal women (n = 676) had lower serum
ferritin, median 42 micrograms/l, than postmenopausal
women (n = 207), median 80 micrograms/l (p <
0.0001). The corresponding figure in postmenopausal
women was 0.5%. He reported that in premenopausal
women, serum ferritin levels were strongly dependent
on the duration of menstrual bleeding. Also, the finding
from this study is consistent with that previously
reported by Milman [32] who reported a gender and
age-related changes in iron status and body iron
reserves in a broad spectrum of the Danish population.
Among 30 to 50-year-old premenopausal women, the
prevalence of ample iron stores was 0.49%, whereas
18% had exhausted iron reserves and 2.6% had iron
deficiency anaemia. After menopause, serum ferritin
gradually rose and approached male levels. Among 60
to 70-year-old postmenopausal women, 3.0% had
ample iron stores, 2.3% had depleted stores and none
had iron deficiency anaemia. My finding was in line with
that reported by Cook, et al. [33] who reported that in
the United States, low iron stores (ferritin< 12pg/l )
occur in 21.3% of women aged 18 to 44 years, in 5.9%
of women aged 45 to 64 years, and in 1.6% of men aged
18 to 64 years.

Finding from this study indicated age-related
differences in the serum ferritin levels of pre-and
postmenopausal women in the 25-34 years age group
compared to other age group. This finding is consistent

Erhabor O, et al. Ferritin Level in Pre and Postmenopausal Women
Attending Usmanu Danfodiyo University Teaching Hospital Sokoto.
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with the previous findings of Milman, et al. [28] who
reported that Premenopausal women had lower serum
ferritin (median 37 micrograms/1) than
postmenopausal women (median 71 micrograms/l; p
less than 0.0001). Of the premenopausal women, 17.7%
had S-ferritin less than 15 micrograms/1 (i.e., depleted
iron stores), and 23.1% serum ferritin of 15-30
micrograms/1 (i.e, small iron stores). The use of oral
contraceptives had a marked influence on iron stores;
premenopausal women taking the pill had higher serum
ferritin and a lower frequency of depleted iron reserves
than nonusers (p less than 0.01). Postmenopausal
estrogen treatment had no influence on serum ferritin
or Hb [28].

Finding from this study indicated a difference in the
number of pre-and postmenopausal women with low
ferritin level based on their educational level (p=0.69).
This finding was consistent with that reported by
Fatemeh, et al. [34] in comparison of the serum iron,
ferritin levels and total iron-binding capacity between
pregnant women with and without gestational diabetes.
The finding showed no significant difference between
the two groups in terms of parities and educational
level. The possible reason for this may be due to the fact
that educational level has no effect on serum ferritin
level.

Observation from this study indicated a difference in
the number of pre-and postmenopausal women with
low ferritin level based on their ethnic groups (p=0.69).
This finding agrees with the previous finding reported
by Hughes 1993-1995 who reported in the National
University of Singapore Heart study survey of
cardiovascular risk factors in persons aged 30-69 years,
from the general population of Singapore with 957
persons having measurements of serum ferritin. For
males aged 30-69 years mean serum concentrations
were highest in Chinese (326ug/1), followed by Malays
(175ug/l) and then Indians (132pg/l). For
premenopausal women aged 30-49 years mean levels
were higher in Chinese (61ug/l) and Malays (55ug/l1)
than Indians (30pg/l) and likewise for the
postmenopausal women aged 50-69 years age group
where the mean values were 144ug/l for Chinese,
141pg/1 for Malays and 85pug/1 for Indians.

The lower levels of serum ferritin in Indians could be
due to reduced dietary intake or impaired absorption of
iron. It was found in a study of females in Britain, that
Indians had lower levels of serum ferritin than whites,
Blacks and Orientals, which was considered probably
due to reduced iron intake [35-56].

The ferritin level among premenopausal and

postmenopausal was compared based on ethnicity. Low
ferritin level <3.5ng/ml was higher among Hausa

Copyright© Erhabor O, et al.



/Fulani (6.02%). High incidence of under nutrition,
poor diet, and concurrent micronutrient deficiencies
may be responsible for the high number of pre-and
postmenopausal women of Hausa /Fulani ethnic groups
with low ferritin levels.

Conclusion and Recommendations

This study has shown that serum ferritin and
anaemia based on serum ferritin level of <3.5ng/ml was
significantly higher among premenopausal compared to
postmenopausal women. Ferritin level <3.5ng/ml was
higher among Hausa /Fulani (6.02%) and among pre-
and women in the 25-34 years age group. There were
age-related differences on the serum ferritin level of
pre-and postmenopausal women. Ferritin level
<3.5ng/ml was higher among subjects with no formal
education and those with tertiary education compared
to those with primary and secondary.

From this study it is therefore recommended that
that the serum ferritin should be used for the diagnosis
and monitoring of iron deficiency anaemia in pre-and
postmenopausal women, for all ages serum ferritin level
of less than 3.5ng/ml should be used as cutoff for the
diagnosis of depleted iron store.

Limitation

The major limitation was the sample size studied for
the purpose of this apparently comparative study. The
evaluable data was for 150 participants (pre- and
menopausal women) instead of the calculated 224 and
273 for pre-and post-menopausal respectively.
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