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ABSTRACT
The present, hospital based prevalence study has been conducted to assess the
clinical and epidemiological profile of anemia in central India. In this study 200 patients of
anemia from medical out patients department and indoor wards, age between 15-70 years,
randomly selected without any bias for sex, occupation, socio-economic status and
duration of disease. This study shows that maximum number of patients (40%) were from
age group 21-30 years. Between 15-30 years age group, prevalence of anemia was more in
females than males. 57% study population have moderate anemia and 41% patients have
severe anemia. Weakness & easy fatigability were most common (100%) presenting
symptoms and pallor was most common (98% patients) clinical sign. Microcytic and
hypochromic type peripheral smear was most common laboratory findings (59% cases).
Nutritional anemia was the most common type of anemia (84%). Nutritional deficiency
anemia is the most common cause of anemia among population, and iron deficiency is the
most common nutritional deficiency in population.
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INTRODUCTION
Anemia is a major global health problem, especially in developing countries like
India, despite the fact that this problem is largely preventable & easily treatable. It is the
commonest disease affecting humankind and is responsible for morbidity and mortality
among general population. About 30% or nearly one third of world’s population is suffering
from anemia due to various causes [1-4]. In India prevalence is very high as compared to
world prevalence [5,8]. In India prevalence is approximately 51%. Impact of anemia is more
on pregnant women and children [6-14]. The term "Anemia" refers to reduction below
normal in the concentration of hemoglobin, Hematocrit or Red blood cells in the blood. Any
of the three measures of concentrate (Hemoglobin, Hematocrit, or Number of Red cells)
may be used to establish the presence of anemia, but the blood hemoglobin level is
preferred, in part because of its accuracy and reproducibility.
Anemia can be of various types, but most common in developing countries is
nutritional anemia. Nutritional anemia can be due to Iron deficiency (most common cause),
Folic acid deficiency, Vitamin B12 deficiency or may be combination of these factors, which
can present with dimorphic picture. These conditions are seen in all types of medical
practice ranging from neonatology to geriatrics and public health and are an ongoing
concern to all physicians. Other types include hemolytic anemia, which can be either
congenital or acquired. Congenital causes include membrane defect, hemoglobin defects
and enzyme defect while acquired causes can be immune or non- immune. Aplastic
anemia, anemia due to blood loss and anemia of chronic disease are the some other types
of anemia [ 1 5 - 1 7 ] .
In India Anemia Control programme was launched in 1970 and after 15 years
evaluation of programme was carried out by ICMR. Evaluation showed that the programme
failed to make any noticeable impact in reducing incidence of anemia. Later on anemia
prophylaxis programme was reviewed and renamed as "National Nutritional anemia control
programme" in 1990 [18]. Later on in 1997, this programme was made an integral part of
nationwide “Reproductive & Child Health” (RCH) programme. Important problem posed by
anemia in our country is its polymorphism. In the majority of cases the anemia is caused by
multiple factors. Deficiency of Iron is manifested by microcytic hypochromic anemia with
hyper cellular bone marrow [19-21], deficiency of folic acid and / or vitamin B12 is
manifested by macrocytic anemia and a hyper cellular bone marrow with megaloblast, giant
cells, metamyclocyte and abnormal megakaryocyte [22-24]. Nutritional macrocytic anemia
(NMA) in general population and in pregnancy, commonly seen in India, probably represents
combined deficiency of iron, folic acid and vitamin B12 [25-27]. Dimorphic anemia, which is
due to a combined deficiency of Iron and folic acid and / or vitamin B12, has been described
by Indian authors [ 2 8 - 3 0 ] .
The present study was planned with the concept to study the type of anemia,
various causative risk factors associated with anemia and clinico-pathological
manifestations of anemia among population attending medical OPD or admitted in medical
ward of Medical College & Associated Hospital.
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MATERIAL AND METHODS
The present study was a hospital based prevalence study comprising of 200 patients
of anemia. Patients were selected from medical out patients department and indoor wards
of department of medicine. These patients were selected at random and belonged to adult
age group without any bias for sex, occupation, socio-economic status and duration of
disease.
Inclusion Criteria
•
•

Patients of age 15 years and more.
Patients with symptoms, signs and preliminary investigation like Hb level, peripheral
blood smear suggestive of anemia.

Exclusion Criteria
•
•
•

All the patients age below 15 years.
Patients suffering from chronic infection or other inflammatory states such as
tuberculosis, rheumatoid arthritis etc.
Anemia due to acute blood loss.

A detailed history was recorded with particular emphasis on symptoms suggestive
of anemia such as weakness and easy fatigability, deceased work performance,
breathlessness on exertion, pica and peripheral swelling. A thorough clinical examination
of every patient was done especially for pallor, nail changes, glossitis, fundus of eye,
cardio vascular involvement in form of tachycardia, haemic murmur, congestive cardiac
failure, raised JVP and edema.
Criteria used for diagnosing Anemia
WHO Criteria for Anemia and Grade of severity is described in Table-1 [31]
Table-1 WHO Criteria for Anemia and Grade of severity
Population

Non-Anemia
(Gm/dL)

Mild

Anemia (Gm/dL)
Moderate
Severe

1.

Children 6-59 months of
age

11

10.0-10.9

7.0-9.9

<7.0

2.

Children 5-11 years of age

11.5

11.0-11.4

8.0-10.9

<8.0

3.
4.

Children 12-14 years of
Non-pregnant
age women
(15 years of age and above)

12
12

11.0-11.9
11.0-11.9

8.0-10.9
8.0-10.9

<8.0
<8.0

5.
6.

Pregnant women
Men
(15 years of age and above)

11
13

10.0-10.9
11.0-12.9

7.0-9.9
8.0-10.9

<7.0
<8.0
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All the patients under went following investigations
Initially basic investigation like haemoglobin, Total RBC count and Leukocyte count,
platelets count, Hematocrit, Reticulocyte count, MCV, MCH, MCHC, Peripheral smear
examination red cell morphology were assessed. On the basis of preliminary investigation
further investigations were planned according to probable causes of anemia like serum
iron, TIBC (Total iron binding capacity), bone marrow examination, stool for ova and cyst
specially to see hookworm, stool for occult blood, haemoglobin electrophoresis, sickeling
test, serum vitamin B12 level, serum folic acid level, Schilling test for absorption of vitamin
B12, G-6-PD Deficiency test.
RESULTS
Maximum patients (40%) were from age group 21-30 years and 25% patients were
from 15-20 years age group. This means 65% of study population was between 15 to 30
years of age group. Male patients were predominating in the study group except in age
group between 15-30 years where female predominance was present. (Table-2)
Table 2: Age and Sex distribution
Age in Year
Male
15-20
21-30
31-40
41-50
51-60
61-70
70 &
above
Total

20
34
14
22
10
6
0
106

No of Patients
%
Female
10%
17%
7%
11%
5%
3%
0
53%

30
46
10
4
2
2
0
94

Total No. of Patients

Percentage

50
80
24
26
8
8
0
200

25%
40%
12%
13%
4%
4%
0
100

%
15%
23%
5%
2%
1%
1%
0
47%

Maximum number of anemic patients (57%) belongs to moderate category, 41%
patients have severe anemia and only 2% cases belong to mild category. (Table-3)
Table 3: Severity of Anemia (according to Hb %)
Grade of Anemia
Mild
Moderate
Severe
Total

Male
No
03
62
41
106

Female
%
01.5
31.0
20.5
53.0

No
01
52
41
94

Total
%
00.5
26.0
20.5
47.0

No
04
114
82
200

%
02.0
57.0
41.0
100

Most frequent symptoms were weakness and easy fatigability (100%), decreased
work performance (80%), breathlessness on exertion (60%), other important presenting
symptoms were swelling over body (40%), pain in abdomen (40%), bodyache (28%),
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giddiness (20%), palpitation (20%), headache (12%), anorexia (10%), worms in stool (10%),
PICA (8%) and chest pain (5%). (Table-4)
Table 4: Distribution according to presenting symptoms
Symptoms
Weakness & fatigability
Decreased work performance
Breathlessness on exertion
Swelling over body
Pain in abdomen

No of patients
200
160
120
80
80

Percentage
100
80
60
40
40

Table depicts important physical findings. Most common finding was pallor of
conjunctiva (98%), 60% have some form of nail changes, out of which 30% have typical
koilonychias, edema, Hepatomegaly and tachycardia present in 40% cases. Other signs like
raised JVP (34%), haemic murmur (28%), congestive cardiac failure (12%), Ascitis (12%),
angular Chelitis (10%), Anasarca (10%) and spleenomegaly (6%) were relatively less but
important. During fundus examination 80 patient (40%) were having pale disc and 20
patient (10%) have retinal hemorrhage, 4 patients (2%) also have some form of exudates.
(Table-5).
Table 5: Distribution according to Signs
Sign
Pallor
Nail changes
Tongue changes
Edema
Hepatomegaly
Tachycardia

No of patients
196
120
80
80
80
80

Percentage
98
60
40
40
40
40

This study shows 118 (59%) patients were having microcytic hypochromic picture in
peripheral smear, out of them 110 patients have iron deficiency and 08 having Thalassemia
minor. 52 patients (26%) were having dimorphic picture. In dimorphic anemia 36 patients
have macrocytic hypochromic and 16 having normocytic hypochromic picture. (Table-6)
Table 6: Distribution Anemia according to Red Cell morphology in peripheral smear
Morphology
Microcytic Hypochromic

No of patients
118

Percentage
59

Dimorphic

52

26

Megaloblastic

18

09

Normocytic
Normochromic

12

06

Total

200

100
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Remark ( No of patients)
Iron deficiency-110,
Thalassemia minor – 08
Macrocytic hypochromic-36,
Normocytic hypochromic-16
Vitamin B12 deficiency-12
Folic acid deficiency-04
Both -02
Sickle cell anemia 04
Aplastic anemia-04
Others-04
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This table (Table-7) depicts etiological classification of anemia. 84% patients were
having Nutritional anemia, followed by 6% having hemolytic anemia, 6% having anemia
due to chronic blood loss. Aplastic anemia was causing 2% of anemia in study group.
Table 7: Classification of Anemia
Type
Nutritional Anemia
Hemolytic anemia
Due to chronic blood loss
Aplastic anemia
Other
Total

No. of Patients
168
12
12
4
4
200

Percentage
84
6
6
2
2
100%

Table (Table-8) shows that 24% patients having serum level < 30 μg/dl while 60%
patients having serum Iron level between 30-60μg/dl.
Table 8: Serum Iron Analysis
Serum Iron (μg/dl)
<30
30-60
>60
Total

No of patients
48
120
32
200

Percentage
24%
60%
16%
100%

DISCUSSION
Anemia due to iron deficiency is perhaps the most widespread clinical nutritional
deficiency disease in the world today. Nearly 50 per cent of women of reproductive age
and 26 per cent of men in the age group of 15-59 years are anemic (ACC / SCN, 1987 and
Beard, 2005). The effects of severe anemia are well established, as compromising work
performance and health, others are suggested, such as links with immune competence
and resistance to infection (ACC/ SCN, 1987).
The present study was designed to categorize the patients of anemia, study the
various causative risk factors responsible for anemia and to study the clinico-pathological
manifestation of anemia. The cases studied were either those attending medical OPD or
those admitted in medical wards of Department. of Medicine.
200 patients of anemia (excluding anemia of chronic diseases) between 15-80 years of age,
were studied according to WHO norms. 65% patients in study were belonging to 15-30 years
of age. Male patients constituted 53% and females constituted 47% of study group. Though
there is no significant difference in percentage of male and female, but slightly male
predominance may be because large number of male patient attending medical OPD.
Maximum numbers of female patients (38% of total patients) were belonging to age group
between 15-30 years. This suggests that most of the female have anemia in early age,
especially reproductive age group. 57% patients were suffering from moderate degree of
anemia. Most of the anemic patients (85%) were from low and middle socio-economic
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classes, highlighted the impact of low socioeconomic status on their iron status among
these persons. Study done by Verma et al (1998) [32,33] have found similar results.
Nutritional inadequacy due to unbalance and inadequate diet may be the major cause of
anemia in low and middle socioeconomic classes. 60% patients were from rural areas; this
may be because even today 75% Indian population are living in rural areas and in most of
the patients coming to the hospital were resident of rural areas. In our study 58% patients
were from nuclear family, this may be because of changes in lifestyle which lead to
shortage of time to select and prepare nutritious food and use of junk & ready to eat food
frequently, which lead to nutritional and iron deficiency. 64% patients in study group were
from Hindu community and 65% patients were taking vegetarian diet. Kakkar R (2010) [34]
has also found nearly similar result (57% Hindu adolescents were anemic) due to the
consumption of vegetarian diet with low bioavailability of iron. Weakness, fatigability,
decreased work performance [39] and dyspnea on exertion were common symptoms,
which were because of cardiovascular compromise. Work capacity is assessed by aerobic
capacity, endurance, energetic efficiency, voluntary activity and work productivity. The
presumed mechanism for this effect is the reduced oxygen transport associated with
anemia; tissue iron deficiency may also play a role through reduced cellular oxidative
capacity. Iron plays an essential role in oxidative energy production.
Pallor, nail changes and edema were the most common clinical finding in anemic
patients. People who have iron-deficiency anemia may have an unusual craving for
nonfood items, such as ice, dirt, paint, or starch. This craving is called pica (PI-ka or PE-ka).
Some people who have iron-deficiency anemia develop restless legs syndrome (RLS). RLS is
a disorder that causes a strong urge to move the legs. This urge to move often occurs with
strange and unpleasant feelings in the legs. People who have RLS often have a hard time
sleeping. Iron-deficiency anemia can put children at greater risk for lead poisoning and
infections. Study conducted by Chang Hyung Hong et al (2013) [37] found that among older
adults, anemia is associated with an increased risk of developing dementia. If anemias
especially iron deficiency occurs during infancy, it may affect adversely on auditory and
visual development [40].
Pallor of the disc was the most common fundus finding which is found in 40% cases.
Severity of retinal manifestations in anemia depends upon severity of anemia. Ocular
manifestations of severe anemia have been increasingly recognized and anemia of varied
reasons can result in different ocular manifestations. Nushrat Shaheen et al (2005) [35]
also describe many ocular manifestation in anemia like conjuctival pallor, retinal
abnormalities like hemorrhages, tortuous veins , exudates and disc edema and posterior
pole pallor cases.
Microcytic hypochromic picture was most common finding on peripheral smear
examination (59%), followed by dimorphic picture in 26% patients. Iron deficiency was the
most common cause of microcytic hypochromic picture, combined deficiency of iron and
vitamin B12/folic acid were the most common cause of dimorphic anemia. Iron deficiency
anemia and thalassemia trait are the commonest causes of microcytic anemia, but they may
coexist. Serum ferritin and haemoglobin A2 quantitation are the two most important
investigations to distinguish between iron deficiency anemia and thalassemia trait [36]. The
absence of iron stores in the bone marrow remains the most definitive test for
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differentiating iron deficiency from the other microcytic states, ie, anemia of chronic
disease, thalassemia, and sideroblastic anemia [41]. Vitamin B12 deficiency was the most
common cause of megaloblastic anemia. Sickle cell anemia and aplastic anemia were the
common causes of normocytic normochromic anemia. So blood smear is of great
importance in the differential diagnosis of macrocytic anemias. For patients in whom there
is a deficiency of vitamin B12 or folic acid, the blood smear shows not only macrocytes but
also oval macrocytes and hypersegmented neutrophils. The blood smear is generally less
important in the differential diagnosis of the microcytic anemia [38].
CONCLUSION
Nutritional deficiency anemia is the most common cause of anemia among
population, and iron deficiency is the most common nutritional deficiency in population.
Low socio- economic class, vegetarian diet, false dietary habits, worm infestation, multiple
pregnancy are the most common risk factor related with anemia. By taking simple and
effective measures like dietary adjustment and fortification of food with iron and other
micronutrients, we can decreases the occurrence of nutritional anemia, and will also
decrease the morbidity and mortality related to anemia. Iron deficiency anemia in children
can affect long-term cognitive function.
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