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A B S T R A C T

Introduction: Anemia is major health problem world-wide especially in developing countries. Globally
1.62 billion persons are affected. It has grave consequences on human health. The present study evaluates
the severity and morphology of anemia in various age groups in rural population.
Aims & Objectives: 1): To study degree and severity of anemia in study population; 2): To study
distribution of anemia in various age groups; 3): To study morphological spectrum of anemia in study
population.
Methods and Materials: The study includes 792 patients having low concentration of hemoglobin for
their age & sex. The other hematological parameters and morphology were analyzed.
Observation & Result: In our study, females constituted 72.6% (575/792) of study population and
male constituted 27.4% (217/792) of population. Pediatric patients (up to 15 years of age) constituted
10% of study population. Out of 792 anemic patients, 439 (55.4%) were having moderate anemia, 228
(28.7%) were having mild anemia & 125 (15.78%) were having severe anemia. Out of 792 anemic
patients, 384 (48.4%) were having microcytic hypochromic anemia, 296 (37.37%) were having normocytic
normochromic anemia, 84 (10.6%) were having macrocytic anemia and 3.5% were having hemolytic
anemia. Out of 792 anemic patients, 439 (55.4%) were having moderate anemia, 228 (28.7%) were having
mild anemia & 125 (15.78%) were having severe anemia.
Discussion: In our study anemia was more common in females as compared to males constituting
majority of study population which is in concordance with other studies also. Moderate anemia was more
common in study population as well as in various sub-groups being in concordance with other studies too.
Morphologically microcytic hypochromic anemia was the most common type of anemia especially in adult
females. Pregnant females were found to have normocytic normochromic anemia predominantly. Most of
the cases of hemolytic anemia was found in children <15years. Similarly macrocytic anemia was found
more commonly in adult males.
Conclusion: Anemia is the most hematological abnormality found in daily practice, though found in all age
groups but quite higher in females. The main objective for diagnosing anemia is to make clinician aware so
that they can take measures to prevent and control anemia.
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Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

Anemia is a global public health problem. It is most
common haemotological finding encountered in routine
practice. Although it affects both developing and developed
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countries but is more common in developing countries.
It has major consequences on human health as well as
social and economic development. It is associated with poor
outcome in many diseases. It occurs in all age groups, but
is more common in age group with increased demand like
in pregnant women and young children. Globally, anemia

https://doi.org/10.18231/j.achr.2021.044
2581-5725/© 2021 Innovative Publication, All rights reserved. 197

https://doi.org/10.18231/j.achr.2021.044
http://www.khyatieducation.org/
https://www.ipinnovative.com/open-access-journals
https://www.achr.co.in/
https://www.ipinnovative.com/
https://crossmark.crossref.org/dialog/?doi=10.18231/j.achr.2021.044&domain=pdf
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
mailto:reprint@ipinnovative.com
mailto:varshanema@live.com
https://doi.org/10.18231/j.achr.2021.044


198 Pandey / IP Archives of Cytology and Histopathology Research 2021;6(3):197–202

affects 1.62 billion people throughout the world which
constitute 24.8% of the population. The highest prevalence
is found in preschool-age children and the lowest prevalence
is in men.1

The study is under taken to evaluate the burden and
severity of anemia in rural population and to study their
morphological spectrum.

2. Aims & Objectives

1. To study distribution of anemia in various age groups
2. To study degree and severity of anemia in study

population
3. To study morphological spectrum of anemia in study

population

3. Methods and Materials

The study included 792 patients of all age groups and of
both the sexes having low concentration of hemoglobin
for age and sex over the period of two months (May
and June 2016). The anemia was defined as according to
WHO guidelines (Table 1). The hematological parameters
included hemoglobin, RBC count, MCV, MCH, MCHC,
RDW were measured by electronic hematology analyzer.
The morphological analysis was done on peripheral smear
stained by Leishman stain.

4. Observation & Results

In our study, the anemia is found to be more common
in females as they constituted 72.6% (575/792) of study
population. Out of 575 females, 81.21% (476/575) were
non-pregnant women, 11.65% (67/575) were pregnant and
7.13% (41/575) were belonged to pediatric age group (<15
years of age).

Males constituted 27.4% (217/792) of study population.
Out of 217 males, 82.02% (178/217) were adult males and
17.9% (39/217) belonged to pediatric age group.

Paediatric patients (<15 years of age) constituted 10%
(80/792) of study population. Among pediatric patients
anemia is slightly more common in females 51.25% (41/80)
as compares to males 48.75% (39/80).

Out of 792 anemic patients 55.4% (439/792) were having
moderate anemia, 28.7% (228/792) were having mild
anemia and 15.78% (125/792) were having severe anemia.
Severe anemia was more common in adult non-pregnant
females. Pediatric population and pregnant females were
having moderate anemia predominantly (Table 3).

F-Test for equal variances in the two way classification
was applied and it was found that there is significant
difference between age with grading of anemia (p value =
0.01).

Out of 792 anemic patients, 48.4% (384/792) were
having microcytic hypochromic anemia. 37.37% (296/792)
were having normocytic normochromic anemia. 10.6%

(84/792) were having macrocytic anemia and 3.5% (28/792)
were having hemolytic anemia. Microcytic hypochromic
anemia constituted almost 50% of study population
followed by normocytic normochromic anemia.

Hemolytic anemia was common in non-pregnant adult
females followed by pediatric patients (up to 15 years
of age). Macrocytic anemia was common in non-pregnant
adult females followed by adult males.

F-Test for equal variances in the two way classification
was applied and it was found that there is no significant
difference between age with respect to morphological
spectrum grading of anemia (p value = 0.05) and vice versa
(p value- 0.08).

5. Discussion

Anemia is the most common hematological finding in day
to day practice. It can be defined as a reduction in the
concentration of hemoglobin or oxygen carrying capacity
of blood below the lower limit with respect to age, sex
and altitude. To establish the presence and severity of
anemia, hemoglobin concentration and packed cell volume
is measured.4 In our study we used hemoglobin values in
EDTA venous samples measured by electronic cell counters
to establish anemia.

Anemia is not a disease rather it is an objective sign
for presence of disease. It is caused by wide variety
of causes but the most common cause of anemia in
India is iron deficiency.1 Anemia is an indicator of poor
nutrition and health. In pregnancy, anemia increases the
risk of maternal and fetal mortality as well as morbidity.
Abortions, premature births, post-partum hemorrhage and
low birth weight are strongly associated with anemia
in pregnancy. In India, 20-40% of maternal deaths are
attributed to anemia. Anemia can be caused or aggravated
by parasitic infestations e.g., malaria, intestinal parasites.
Iron deficiency may impair cellular responses and immune
functions and thus increase susceptibility to various types
of infections.5 The negative consequence of anemia on
physical performance particularly work productivity in
adults is of major concern. This has great impact on the
economy of the country and thus make the diagnosis of
anemia important.6

The main objective for diagnosing anemia is to make
clinician aware so that they can take measures to prevent
and Control anemia. Apart from measurement of Hb
concentration, the causes of anemia should also be identified
as these may vary in population.1 However, in our study
etiologies of anemia have not been covered due to limited
resources.

Anemia though common in all age groups but more
commonly found in females of reproductive age groups,
children and pregnant females. In our study, female
constituted 73% of population. In study by Srinivasamurthy,
Gerado Alvarez-Uria et al, Gupta S K et al, females
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Table 1: Haemoglobin concentrations (g/dL) for the diagnosis of anemia and assessment of severity according to the World Health
Organization.2,3

Age (Months/years) Non-anemia (Hb in
gm/dl)

Mild Anemia (Hb
in gm/dl)

Moderate Anemia (Hb
in gm/dl)

Severe Anemia
(Hb in gm/dl)

6 months -59 months 11.0 10-10.9 7-9.9 <7
5-11 Years >/= 11.5 11-11.4 8-10.9 <8
12-14 Years >/=12.0 11-11.9 8-10.9 <8
Non-Pregnant Women (15 years of
age and above)

>/= 12 11-11.9 8-10.9 <8

Pregnant Women >/= 11 10-10.9 7-9.9 <7
Men (15 years of Age and Above) >/= 13 11-12.9 8-10.9 <8

Table 2: Distribution of study population according to age and sex (n=792)

Age Groups Number of Patients Total Number
Male Females

06 Months – 59 Months 2.27% (18) 1.89% (15) 4.26% (33)
05-15 years 2.65% (21) 3.28% (26) 5.95% (47)
>15 year (Pregnant females) - 8.5% (67) 8.5% (67
>15 year (Non-Pregnant
females)

- 58.96% (467) 58.96% (467)

>15 years (Males) 22.5% (178) - 22.5% (178)
Total 27.4% (217) 72.6% (575) 100% (792)

Table 3: Grading of anemia in study population.

Age Groups Mild Anemia Moderate Anemia Severe Anemia Total
06 Months – 59 Months 0.8% (07/792) 2.8%(21/729) 0.6%(5/729) 33
05-15 years 1.0%(8/792) 4.2%(31/729) 1.0%(8/729) 47
>15 year (Pregnant
females)

0.6% (5/792) 6% (44/729) 2.4%(18/729) 67

>15 year (Non-Pregnant
females)

19% (152/792) 36%(263/729) 7.1% (52/729) 467

>15 years (Males) 7%(56/729) 10.9 %(80/729) 5.76%(42/729) 178
Total 28.7% (228/729) 55.4%(439/729) 15.78%(125/729) 792

Table 4:
Age Groups Normocytic

Normochromic
anemia

Microcytic
Hypochromic

Anemia

Macrocytic
anemia

Hemolytic
Anemia

Total

06 Months – 59
Months

100% (00) (28/792) (01/792) (04/792) 33

05-15 years (14/792) (26/792) (04/792) (03/792) 47
>15 year (Pregnant
females)

(29/792) (24/792) (09/792) (05/792) 67

>15 year
(Non-Pregnant
females)

(175/792) (242/792) (39/792) (11/792) 476

>15 years (Males) (78/792) (64/792) (31/792) (05/792) 178
Total 37.37%(296/792) 48.4% (384/792) 10.6% (84/792) 3.5%(28/792) 100%(792/792)
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constituted 34%, 49.45% and 82% of study population
respectively.5,7,8 The increased percentage of females in our
study may be due to the inclusion of pregnant females in
study and also due to increased inflow of female patients in
our set up.

In our study, pediatric patient (up to 15 years) constituted
10% of study population which is almost comparable
with the study of Srinivasamurthy in which 18% of study
population was constituted by pediatric patients (less than
12 years).7

In our study adult males (>15 years) constituted 22.5% of
study population. In study by Srinivasamurthy and Gupta S
K et al, 30.5% and 18% of study population was constituted
by adult males (12-56 years of age) respectively.5,7 The
results are almost comparable with the two studies.

In our study, mild, moderate and severe anemia was
found in 28.7%, 55.4% and 15.78 % cases respectively
which is comparable to the results in study by Gupta S K
et al, in which mild, moderate and severe anemia was found
in 47.54%, 48.61% and 3.77 % cases respectively.5 In above
mentioned study moderate anemia was most prevalent type
as in our studies followed by mild and severe anemia.

In our study, in pediatric age group (up to 15 years) mild,
moderate and severe anemia was found in 18.7%, 65% and
16.3 % cases respectively. In study by Gerado Alvarez-Uria
et al, most of the pediatric population has mild followed
by moderate and severe anemia.8 In our study severity of
anemia is more in pediatric population raising the need for
its intervention.

In our study, most of the adult males (>15 years) were
having moderate anemia (44.9%), followed by mild anemia
(31.5%) and severe anemia (23.6%). In study by Gupta S K
et al, adult males were mostly having mild anemia (16%),
followed by moderate anemia (6.61%) and severe anemia
(0.77%).5 In both the studies rural population was enrolled
and most of the males in our study were found to have higher
degree of anemia as compared to mild anemia in study by
Gupta S K et al. This indicates poor nutrition status even in
adult in study population.

In our study, most of the adult non-pregnant females (>15
years) were having moderate anemia (56.3%), followed by
mild anemia (32.5%) and severe anemia (11.1%). Among
pregnant females, 7.4%, 65.6 and 26.8% were having mild,
moderate and severe anemia respectively. In study by Gupta
S K et al, most of the females had moderate anemia 42%
followed by mild anemia in 31.35% and severe anemia in
3% cases5 The subtle difference may be due to the fact
that in study by Gupta S K et al, there is no segregation
of pregnant and non-pregnant cases. In study by, Totea et
al, 13.1% pregnant females had severe anemia and 60.1%
had moderate anemia.9 In our study, the percentage of
pregnant females having severe anemia was higher (26.8%)
as compared to the study by Toteja in which 13.1% pregnant
females were having severe anemia. This indicates the

need of focus on prevention and management of anemia in
pregnant females in our set up.9

In our study, 48.4%, 37.37%, 10.6% and 3.5%
were having microcytic hypochromic anemia, normocytic
normochromic anemia, macrocytic anemia and hemolytic
anemia respectively. In study by Srinivasamurthy 44.5%,
27% and 4,5% microcytic hypochromic anemia, normocytic
normochromic anemia, macrocytic anemia respectively was
noted.7 Microcytic and hypochromic anemia was the most
common type in both the studies. Hemolytic anemia was
enrolled in study by Srinivasamurthy et al. In the rural
population of Chhattisgarh, hemolytic anemia especially
Sickle cell anemia is quite prevalent.

In pediatric age group (up to 15 years of age), microcytic
hypochromic anemia was most common type of anemia
(67.5%) followed by normocytic normochromic anemia
(17.5%), hemolytic anemia (8.7%) and macrocytic (6.2%).
In study by Srinivasvamurthy et al, in pediatric age group
(from 0 to 12 years of age) microcytic hypochromic
anemia was most common type of anemia (66.6%) followed
by normocytic normochromic anemia (30.5%).7 In study
by Neerja et al, in pediatric age group (from 0 months
to 14 years of age), microcytic hypochromic anemia
was most common type of anemia (63.5%) followed by
normocytic normochromic anemia (17.06%), macrocytic
anemia (11.76%) and hemolytic anemia (4.12%).10 In all
the above mentioned studies including our study, microcytic
hypochromic anemia, was the most common type of anemia
in pediatric age group. This emphasizes the need of
prevention in treatment of iron deficiency anemia in the
pediatric age group as iron deficiency is most common cause
of microcytic hypochromic anemia. In the NFHS-3, only
14.6% of children aged 6-35 months consumed food rich
in iron.11 At this age, the effect of iron deficiency on the
neurological development can be not totally reversible.12,13

Consequently, the Indian Government recommends iron and
folic acid to younger children.14 However, the programme
implementation has been poor due to lack of logistic
planning and accountability.14 The cases of normocytic
normochromic anemia were almost comparable in study by
Neerja et al and in our study.10 Prevalence of hemolytic
anemia is almost twice in our study (8.7%) as compared to
study by Neerja at al (4.12%).10 as state of Chattisgarh is a
known sickle cell belt.

In pregnant females, normocytic normochromic anemia
was the most (43.2%) followed by microcytic hypochromic
anemia (35.8%), macrocytic anemia (13.4%) and hemolytic
anemia (7.5%). In study by Salman T S et al 67.85%
pregnant women were having microcytic hypochromic
anemia and 8.92% pregnant were having normocytic
normochromic anemia.15 In study by Tyagi et al 42%
pregnant females were having microcytic hypochromic
anemia and 28% pregnant females were having normocytic
normochromic anemia and 7% females were having
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macrocytic anemia.16 In study by Melku Mulugeta et
al., 76% had normocytic normochromic anemia, 14%
had microcytic hypochromic anemia and 4% were having
macrocytic anemia.17 In our study and study by Melku
Mulugeta et al., normocytic normochromic anemia was
most common type of anemia where as in other two studies
microcytic hypochromic anemia was the most common type
in pregnant females.15–17 The cases of macrocytic anemia
were almost comparable with those of study by Tyagi et al.,
emphasizing need of prevention of not only iron deficiency
but also anemia due to deficiency of vitamin B12 and folic
acid.

In non-pregnant adult females microcytic hypochromic
anemia was most common type of anemia (50.8%) followed
by normocytic normochromic anemia (36.76%), macrocytic
anemia (8.1%) and hemolytic anemia (2.3%). In study by
Srinivasamurthy et al., microcytic hypochromic anemia was
found in 60.3% cases, normocytic normochromic anemia in
17.6% of cases and no case of macrocytic anemia as in our
study.7 This emphasizes the need of focus on iron and folic
acid supplements in adult females.

In adult males, normocytic normochromic anemia
was most common (43.8%) followed by microcytic
hypochromic anemia (35.9%), macrocytic anemia (10.6%)
and hemolytic anemia (2.8%). In study by Srinivasamurthy
et al., microcytic hypochromic anemia was found in
21.3% cases, normocytic normochromic anemia in 39.3%
cases and macrocytic anemia in 11.4% cases.7 In study
by Mark et al., normocytic normochromic anemia was
most common (53%) followed by microcytic hypochromic
anemia (33%) and macrocytic anemia (2%).18 In all
the above mentioned studies normocytic normochromic
anemia was the most common type of anemia in adults
males followed by microcytic hypochromic anemias. The
prevalence of macrocytic anemia in our study was almost
comparable with that of study by Srinivasamurthy et al., but
higher as compared to study by Mark et al.,7,18

6. Conclusion

Anemia is most common hematological abnormality found
in hematology laboratory. Anemia though common in all
age groups but more common on females especially non-
pregnant females of more than 15 years of age. In males
anemia is more common in adult age group (>15 years).
Severe anemia is found in lesser number of cases but is
worrisome in pregnant females. Anemia in pregnancy is
associated with adverse consequences both for mother and
the fetus. Strict measures should be taken in investigating
and screening of pregnant females. Most common type of
anemia was the microcytic hypochromic anemia indicating
nutritional deficiency in study population especially in
females. Macrocytic anemia was the more common in adult
males. Hemolytic anemia was most common in children
under 15 years of age emphasizing the need of prevention of

sickle cell disorder by screening and premarital counseling
as most of the cases were proven to be sickle cell disorder
on follow up.
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