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Abstract Anemia is a public health problem marked by deficiency of RBCs and classified on the basis of size
into microcytic, normocytic and macrocytic anemia. This study aimed to determine the prevalence of
microcytic anemia with the other types of anemia and related age groups in Benghazi city. there have been
very few studies describing the prevalence of anemia types. A cross sectional study was performed in
duration of 6 months, a total of 299 cases were studied, blood samples were collected and hematologicaly
tested for CBC in hematology cell counter .As a result(72.9%) of the total anemic patients were females and
(27.09%) were males, prevalence of microcytic anemia was the highest (59.19%) among anemia types, the
most infected age group in females was (21-40 years) and in males was (1-10 years). Regarding normocytic
anemia, the prevalence was (39.46%) and age groups (21-40 years) and (>40 years) were the most infected in
both females and males respectively. Prevalence of macrocytic anemia was the lowest (1.33%), (75%) of
infected cases were in age group (>40 years) and (25%) were in (21-40 years) age group. According to this
study females are more anemic than males , microcytic anemia is the most predominant type of anemia
followed by normocytic anemia and finally macrocytic anemia is the lowest prevalent type of anemia. More
studies are needed to determine the main causes of prevalence each type of anemia.
Key words: Anemia — Microcytic — Normocytic — Macrocytic.
Abbreviations: RBCs ( red blood cells ) - CBC ( complete blood count ).
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1. Introduction:

Anemia is the most common disorder of blood .
It is defined as a reduction below normal limits of
the total circulating red cell mass or a reduction
in the hemoglobin concentration of the blood in
comparison with the normal values for the age
and sex [1] It is a general medical issue
influencing both creating and created nations
everywhere throughout the world . All around it
influences 1.62 billion individuals, this compares
to 24.8% of the populace, with the most

noteworthy predominance among babies (6-24
months ) and preschool age kids [2] . Women were
already anemic at the time of conception, with an
estimated prevalence of anemia of 43% in non
pregnant women in developing countries and of
12% in women in wealthier regions [3]
International center for research has recorded
high rates of anemia in Asia and Africa with 42%
prevalence in Nepal, 55% in India and 32% in
Cameroon[4] .
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Anemia can caused by deficiency of essential
elements required for hemoglobin synthesis ( Iron,
vitamin B12 and folic acid ), repeated pregnancy,
blood loss, worm infestation, chronic conditions
such as chronic renal failure , rheumatoid
arthritis and tuberculosis [5] . The morphologic
approach which groups anemia by red blood cell
size into microcytic if the cells are smaller than
normal . Normocytic if they are of normal size ( 92
+ 9 Fl ) and macrocytic if they are larger than
normal ( 80 - 100 p m3 ) [6 and 7] . Microcytic
anemia is a type of anemia with smaller than
normal red blood cells, it is widely categorized as
Iron deficiency anemia ( deficiency in Iron delivery
to heme group ) it is 18% among adult women and
10% in adult men [ 8 , 9 and 10 ], thalassemia (
deficiency of globin production ), anemia of
chronic diseases ( reduced Iron delivery to the
heme group ) and anemia because of other minor
causes [11].

Iron deficiency anemia, the most well-known
reason for microcytosis, is an overall dietary issue.
Egypt Demographic wellbeing review ( 2005 )
announced a 48.5% predominance of Iron
insufficiency anemia among Egyptian kids and
26.6% among Egyptian grown-ups [12 and 13] .
Babies matured ( 6 - 24 months ) comprise one of
the most noteworthy hazard gatherings of Iron
inadequacy anemia [ 14 |, inadequate Iron intake
in diet is the most common cause of it [15] .
Previous studies suggest the use of RBCs indices
obtained from automated cell counter, including
mean corpuscular volume ( MCV ) and mean
corpuscular Hb ( MCH ), to predict Iron deficiency
anemia, as they have become very sensitive
indicators of it [ 16 ] . Around the world, the
commonness of anemia is 50% in pregnant ladies
and in Libya is 28% which put it among nations
with Iron deficient predominance of moderate
general wellbeing noteworthiness as indicated by
WHO [17]. In Western Libya, of the 711
screened school children 11.08% males and
12.90% females were anemic ,9.67% females and
8.92% males were having Iron deficiency anemia
[18].

2. Materials and Methods :

A cross - sectional observational study was

conducted from the first of January 2019 to the
first of June 2019 for a period of 6 months, this
study was included 299 anemic patients and
carried out in ALSALEEM medical lab Benghazi
.The blood samples were collected in EDTA tubes
and were immediately hematologicaly tested for
CBC.
The equipment used is ( Mindray BC - 3000 )
automated hematological cell counter, this
instrument was calibrated with reference methods
and has a regular quality control program .

For assessment of microcytic anemia,
hemoglobin levels less than 13.5 g /dL for men
and less than 12.0 g /dL for women were
considered anemic, mean corpuscular volume (

MCYV ) less than (80 Fl) were considered microcytic
[ 19 and 20 |, from ( 80-100 F1)

were considered normocytic, and more than (100
Fl) were considered macrocytic. All data collected
were entered and analyzed in ( Minitab — version
16 software ) and Microsoft Excel . Participated
subjects were divided into four age groups as
following:

Group I ( 1-10 years ) — Group II ( 11-20 years ) —
Group III ( 21-40 years ) — Group IV ( > 40 years ).

3. Results :

A total of 299 subjects participated in present
study, we found numbers of males infected with
anemia were 81 (27.09%) of the total anemic
patients and females were 218 (72.9 %) of the
total anemic patients. Cases of microcytic anemia
were the highest (177 subjects) (59.19%) and the
next common anemia was normocytic anemia
(118 subjects ) (39.46%) and eventually the lowest
cases were macrocytic anemia (4 subjects ) (1.33%
) as presented in ( Figure 1) & (Tablel).

A according to present study, total numbers of
males had microcytic anemia were 48 (27.12%) of
the total cases of microcytic anemia, and females
were 129 (72.88%) . Hence, females are affected
more than males as shown in (Figure 2 )
The prevalence rate of microcytic anemia was
higher in males aged (1-10 years) and (>40 years)
(68.75% and 18.75%, respectively) and was in
males aged (21-40 years) (8.33%), whereas the
lowest rate was in age group (11-20 years) (4.17%)
as shown in (Figure3). In females, the highest
rates of prevalence of microcytic anemia were in
age groups (21-40 years) and (>40 years) (43.41%
and 34.11%, respectively), and the rate in age
group (1-10 years) was (13.95%). Whereas, the
lowest rate was in age group (11-20 years) (8.53%)
( Figure 4 ).

Regarding normocytic anemia, total numbers
of both males and females had normocytic anemia
were 32 (27.12%) and 86 (72.88%) , respectively.
(Figure 95) In males, the highest rate of
prevalence was in male aged (>40 years)( 43.75%)
of cases, and the rate was (25%) in age group (1-
10 years) , whereas, the lowest rate was in both
age groups (11-20 years) and (21-40 years) with
equal percentage for both (15.63%) (Figure 6).
According to this study , in females the highest
rate of normocytic anemia prevalence was in age
group (21-40 years) and (>40 years) (54.65% and
31.40%, respectively) and in age group (11-20
years) the rate was ( 9.30%), while, the lowest rate
of prevalence was in age group (1-10 years)
(4.65%) as shown in ( Figure 7) .

According to present study, only 4 out 299
subjects were had macrocytic anemia (1.33%), of
the total cases of anemia which represents the
lowest rate of prevalence among anemia types ,
males were (25%) and females were (75%) of
cases. Females in age group (>40 years) were
(75%) and in age group (21-40 years) were (25%) ,
and there were no cases in both age groups (1-10
years) and ( 11-20 years).( Figure 8 & 9).
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(Figure 1): percentage of microcytic, normocytic, and macrocytic anemia prevalence.

Table 1: Numbers and percentages of patients with microcytic, normocytic and macrocytic anemia.

Gender No of anemic patients Microcytic anemia Normocytic anemia Macrocytic anemia
Male 81 48 (27.12%) 32 (27.12%) 1(25%)
Female 218 129 ( 72.88%) 86 ( 72.88%) 3 (75%)
Total 299 177 ( 59.19%) 118 ( 39.46%) 4 (1.33%)
100 100
T T 1 0 T T T 0
females males females males

(Figure 2): percentage of males and females with
microcytic anemia

(Figure 5): percentage of males and females with
normocytic anemia
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(Figure 3): Frequency of age (years) of males with
microcytic anemia
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(Figure 6): Frequency of age (years) of males with
normocytic anemia
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(Figure 4): Frequency of age (years) of females
with microcytic anemia

(Figure 7): Frequency of age (years) of females
with normocytic anemia
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(Figure 8) : percentage of males and females
with macrocytic anemia
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(Figure 9) : Frequency of age (years) of femles
with macrocytic anemia

4.Discussion:

Anemia the most prevalent condition of
multifactorial etiology, it has been greatly
contributing to mortality by increasing the
percentage of infectious conditions due to poor
immune status that results from various
nutritional deficiencies [21] The results of
present study showed that microcytic anemia was
the most common type (59.19%) among cases of
anemia this consistent with Alvarez-Uria, etal [22]
and Patel, etal [23] .

It is more prevalent in females (72.88%) than
males (27.12%), mainly in premenopausal females
because they lose blood with each menstrual cycle
[24]. Microcytic anemia is a distinct morphological
sub-group characterized by decreasing in RBCs
size. It may result from inherited defects of globin
chain synthesis or, more commonly, from
acquired Iron deficiency usually because of low
dietary intake, increased requests for growth or
pregnancy, malabsorption or chronic blood loss.
Genetic models of Iron deficiency anemia have
been identified in animals, autosomal recessive
defects of Iron use were first characterized in
rodents [ 25 and 26 | .

Iron deficiency anemia, the most common
cause of microcytic anemia, it is also the most
common nutritional deficiency in the world. Mach-
pascual ,etal found Iron deficiency anemia to be
the leading cause of microcytosis (45.2%) [ 27 | .
Sinha, etal found a high incidence of Iron
deficiency anemia (40.57%) among 262 people
presenting with microcytic hypochromic anemia
on peripheral blood smear [ 28] microcytic
anemia in males was more prevalent in group age
( 1-10) years which includes infants and preschool

aged children, these findings consistent with
Benoist, etal [2] .

Preschool aged children suffer the most from
anemia because of lack of Iron in their primary
diet [24]. There was solid relationship between
bovine's milk utilization during the principal year
of life and advancement of Iron inadequacy
anemia, which was identified with mysterious
blood misfortune through stool attributable to
hypersensitivity toward dairy animals' milk
protein, low bio-accessibility of cow's milk Iron,
and it is impedance with Iron ingestion from
nourishment [29].

In contrast, microcytic anemia in females was
more common in (21-40 years) age group
(43.41%), it can be attributed to pregnancy and
chronic blood loss due to menstrual cycle which
causes Iron deficiency in the body, a study of
Swedish women showed that despite a dietary
intake of about 10mg of Iron per day. (67%) of
women with menstrual blood loss exceeding 80ml
/ period were anemic [30] .

In the current study, normocytic anemia (
anemia of chronic disease) was the second most
prevalent type of anemia (39.46%), it is usually
described as  anemia of inflammatory response
and often mild [31], the risk factors linked to the
majority of chronic diseases such as diabetes and
hypertension, have been shown to increase
inflammation [32] , studies showed that the
prevalence of hypertension increases with age in
adults [33] .

In males, normocytic anemia is more
prevalent in age group (>40 years) (43.75%) than
other groups, this consistent with a Brazilian
study that studied a free-living elderly individuals
in Southern Brazil and has concluded a
normocytic anemia was the most common type of
anemia among elderly ( between 54.5% and 70%)
[34] .In females, we noticed the same results as
those observed in microcytic anemia where the
highest rate of prevalence still in age group (21-40
years) (45.65%) which represents the age of
pregnancy and chronic blood loss , and followed
by age group (>40 years) (31.40%) .

In our study, macrocytic anemia was the least
prevalent type of anemia (1.33%), this result a
approaches to the general ratio (2-4%)[ 24 and 35]
. (75%) of cases in age group (>40 years), causes
of macrocytic anemia range from alcohol use,
deficiencies in folate and vitamin B12, and
medications Immune system causes are
progressively normal in moderately aged ladies.
Hyperthyroidism and essential bone marrow
malady represent more instances of macrocytic
anemia in more seasoned patients, the
pervasiveness of nutrient B12 lack increments in
patients more established than 60 years [ 24 and
35].

5. Conclusion :

As a result of present study, It can be
concluded that females are more anemic than
males, microcytic anemia is the most prevalent
type of anemia , females in age group (21-40
years) and males in age group .
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(1-10 years) were more susceptible to microcytic
anemia, the second predominant type of anemia
is normocytic anemia which more common in
females from (21-40 years) and males (>40 years),
finally macrocytic anemia is the lowest prevalent
type. More studies are needed to determine the
main causes of the different types of anemia such
as peripheral blood smears, Iron, TIBC , serum
Ferritin, and Hb electrophoresis, and other
studies on the morphological changes in RBCs
caused by anemia.

6.Acknowledgments:

Authors would like to acknowledge ALSALEEM
medical lab staff members for supporting them
and allowing to do this study.

7. References :

[1]- Aster JC. Red Blood Cell and Bleeding
Disorders.(2005). In: Kumar V, Abbas AK,
Favsto N. Robbins and Cotran Pathologic
Basis of Disease. Noida, 7th ed. India:
Elsevier; p. 622-3.

[2]- Benoist B, McLean E, Cogswell M.(2008).
Worldwide prevalence of anemia 1993-2005:
WHO Glob Database Anemia 440:516.

[3]- Lindsay H Allen.(2000). Anemia and iron
deficiency: effects on pregnancy outcome, Am
J Clin Nutr 71(5): 1280S-4

[4]- Kurz KM.(1996). The Nutrition and Lives of
Adolescents in Developing Countries: Findings
from the Nutrition of Adolescent Girls
Research Program. Proc Nutr Soc 55:321-31.

[5]- Thankachan P, Muthayya S, Walczyk T,
Kurpad AV, Hurrell RF.(2007). An analysis of
the etiology of anemia and iron deficiency in
young women of low socioeconomic status in
Bangalore, India. Food Nutre Bull. 28(3):328-
36.

[6]- Beutler E, Lichtman MA, Coller BS.(2000).
Williams hematology. 6th ed. New York:
McGraw-Hill; p.371-2.

[7]- Hoffman R, Benz EJ Jr, Shattil SJ.(
1998).Hematology basic principles and
practice: approach to anemia in the adult and
child. New York: Churchill Livingstone;.p.439-
446.

[8]- Vahidinia AA, Shams S.(2004). Iron deficiency
amongst nursing students. Indian J Med Sci
Sep; 58(9):389-93.

[9]- Mehta BC.(2004). Iron deficiency amongst
nursing students. Indian J Med Sci
Sep;58(9):389-93

[10]- Hernell O, Lonnerdal B.(2004). Is iron
deficiency in infants and young children
common in Scandinavia and is there a need
for enforced primary prevention. Acta Paediatr
93(8):1024-6

[11]- Deloughery TG, Deloughery TG.(2014).
Microcytic anemia. N Engl Med :371(14):1324-
1331, doi:10.1056/NEJMral215361, indexed
in Pubmed: 25271605.

[12]- El Shan F.(2000). Anemia among Egyptian
adolescents: prevalence and determinants.
East Mediterr Health J 6:1017-1025.

[13]-E1 Zanaty F, Way A.(2005). Egypt
demographic health survey. Ministry of Health
and Population, National Population Council.

[14]- Carvalho AG, Lira PI, Barros MF.(2010).
Diagnosis of iron deficiency anemia in
children of Northeast Brazil. Rev Saude
Publica 44:513-519.

[15]- Lozoff B.(2007). Iron deficiency and child
development. Food Nutr Bull 28:560-571.
[16]- Clark SF.(2009). Iron deficiency anemia:
diagnosis and management. Curr Opin

Gastroenterol 25:122-128.

[17]- World Health Organization .(2001). Iron
deficiency anemia: assessment, prevention
and control, a guide for programme
managers. Geneva, Switzerland.

[18]-J. M. Jbireal, Azab Elsayed Azab.(2020).
Prevalence of Iron Deficiency Anemia among
School Children in Sabratha, Western Libya.
Archives of Hematology and Blood Diseases.,
3(1): 26-43.

[19]-Leung TN, Lau TK, Chung TKh.(2005).
Thalassaemia screening in pregnancy . Curr
Opin Obstet Gynecol.17(2): 129-134, indexed
in Pubmed: 15758603.

[20]- Mentzer WC.(1973). Differentiation of iron
deficiency from thalassaemia trait. Lancet.
1(7808): 882, indexed in Pubmed: 4123424.

[21]-21) World Health Organization.(2004).
Focusing on anaemia: towards an integrated
approach for effective anaemia control. Joint
statement by the World Health Organization
and the United Nations Children’s Fund.
WHO,Geneva, Switzerland.

[22]- Alvarez-Uria G, Naik PK, Midde M, Yalla PS,
Pakam R.(2014). Prevalence and severity of
anaemia stratified by age and gender in rural
India. Anemia :2014:5.

[23]- Patel S, Shah M, Patel J, Kumar N.(2009).
Iron deficiency anemia in moderate to severely
anemic patients. Gujarat Med J. 64(2): 15-8.

[24]- Arshad M, Jaberian S, Pazouki A, Riazi S,
Rangraz MA, Mokhber S.(2017). Iron
deficiency anemia and megaloblastic anemia
in obese patients. Rom J Intern Med. 55(1):3-
7.

[25]- Fleming MD, Trenor CC, Su MA, et al.(1997).
Microcytic anemia mice have a mutation in
Nramp2, a candidate iron transporter gene.
Nat Genet.16: 383-386.

[26]- Fleming MD, Romano MA, Su MA, Garrick
LM,Andrews NC.(1998). Nramp2 is mutated in
the anemic Begrade (b) rat: evidence of a role
for Nramp2 in endosomal iron transport. Proc
Natl Acad Sci USA. 95:1148-1153.

[27]- Mach-Pascual S, Darbellay R, Pilotto PA,
Beris P.(1996). Investigation of microcytosis: A
Comprehensive Approach. Er J Hematol.
51:54-61.

[28]- Sinha AK, Majumdar B, Yadav SK.(2011).
Prevalence and significance of Iron deficiency
anemia among people of Morang district of
Nepal. journal of Nobel Medical College.1:40-
44,

[29]- Fernandes SM, De Morais MB, Amancio
OM.(2008).Intestinal blood loss as an
aggravating factor of iron deficiency in infants

JOPAS Vol.19 No. 1 2020

31



A comparative study on the prevalence of microcytic anemia and associated age of ...

Guseibat & said.

aged 9 to 12 months fed whole cow’s milk. J
Clin Gastroenterol .42:152-156.

[30]- Hallberg L, et al.(1964). Menstrual blood loss
and iron deficiency. Acta Med Scand J Clin
Lab Invest. 16:244.

[31]- Roy CN.(2010). Anemia of inflammation.
Hematol Am Soc Hemato lEduc Program.
2010: 276-80.

[32]- Prasad S, Sung B, Aggarwal BB.(2012). Age-
associated chronic diseases require age-old
medicine: role of chronic inflammation. Prev
Med.54 Suppl.: S29-37.

[33]- Rodriguez BL, Labarthe DR, Huang B, Lopez-
Gomez J.(1994). Rise of blood pressure with
age. New evidence of population differences.
Hypertension. 24(6):779-85.

[34]- Sgnaolin V, Engroff P, Ely LS, Schneider RH,
Schwanke CH, Gomes I, et al.(2013).
Hematological parameters and prevalence of
anemia among free-living elderly in south
Brazil. Rev Bras Hematol Hemoter.35(2):115-
8.

[35]- Stouten K, Riedl JA, Droogendijk J, Castel R,
van Rosmalen J, van Houten RJ, Berendes P,
Sonneveld P, Levin MD .(2016). Prevalence of
potential underlying a etiology of macrocytic
anaemia in Dutch general practice. BMC Fam
Pract.19; 17(1):113.

JOPAS Vol.19 No. 1 2020

32



