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Abstract 

Objective:  To examine the occurrence of anemia and 

assess the hematological parameters of subjects 

concerned and study the type of anemia in various age 

groups. 

Methods:  This study was conceded in Great Eastern 

Medical School& Hospital, Srikakulam in March 2016. 

Total 450 cases were studied. The cases were inside 

patient admitted in different wards in Great Eastern 

Medical School& Hospital, Srikakulam. The sample for 

test was collected in EDTA tube. The slides were 

prepared and stained with field stain. The sample was 

run in hematology cell counter Sysmex 3 part for 

hematology indices and other parameters. Microscopic 

examination of slides was done fo r  peripheral smear 

examination and complete blood count estimation. 

Results: The overall prevalence of anemia was 42.44%. 

Mild degree of Anemia was present in 46.15%, which 

was the most common followed by moderate degree 

which was present in 43.58% and severe anemia was 

present in 10.25%, which was the least common of 

degree of anemia. Anemia was present in 51.05% of 

men and in 48.95% of women. Microcytic hypochromic 

anemia is the most common type of anemia in overall 

age groups 46.66%. Normocytic normochromic anemia 

without anisocytosis was the most common type of 

anemia 42.05% in adult patient. Mild degree of anemia 

is more common in males 51.32% and moderate and 

severe anemia was more in females49.23% and 50.07% 

respectively. 

Conclusion: The incidence of anemia increases with age 

also allied with race, chronic diseases, nutritional 

deficienses and other circumstances such as infection. In 

diverse age group the incidence of various types of 

anemia is different, which is because of diverse etiology 

and severity in this age groups. As a result, a diagnosis 

of anemia warrants enough clinical attention, to find out 

the cause, type, severity and this forms the basis for 

treatment of anemia. 

Keywords: Anemia, Hematology, indices, Iron 

deficiency, Chronic diseases. 

Introduction 

Anemia is defined as a decrease of the total circulating 

red cell mass below normal limits. Anemia reduces the 

oxygen-carrying capacity of the blood, foremost to tissue 

hypoxia. In put into practice, the measurement of red cell 

mass is not easy, and anemia is typically diagnosed based 

on a decrease in the hematocrit (the ratio of packed red 

cells to total blood volume) and the hemoglobin 

concentration of the blood to levels that are below the 

normal range.[1] 

http://ijmsir.com/
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There are many classifications of anemia and the clinical 

manifestations of the anemia are nonspecific and were 

detailed earlier. The signs and symptoms are 

gastrointestinal or gynecologic disease, malnutrition, 

pregnancy, and malabsorption.[1] The diagnosis of iron 

deficiency anemia ultimately rests on laboratory studies.  

Anemia of Chronic Disease [1]  

According to the World Health Organization (WHO), 

there are two billion people with anemia in the world and 

half of the anemia is due to iron deficiency [2].Anemia is 

a late indicator of iron deficiency, so it is estimated that 

the prevalence of iron deficiency is 2.5 times that of 

anemia [2]. With 40 per cent prevalence of anemia in the 

world on an average for the general population, the 

prevalence in the developing countries tends to be three 

to four times higher than in the developed countries. 

However anemia should not be accepted as an inevitable 

consequence of ageing[5]. Studies indicate that the 

prevalence of anemia increases with advancing age and 

under age 75 years, anemia is more frequent in females, 

but over age 75 years it is more frequent in males[6]. 

Multiple pathophysiologic abnormalities in a single 

elderly patient with anemia are well known. 

Micronutrient deficiencies as reason of anemia have been 

frequently documented in the aged people.[7] 

WHO reported that, anemia is because of different 

pathophysiological mechanisms. The most prevalent 

types of anemia are due to nutritional deficiencies 

(malnutrition and iron, vitamin B12 and folic acid 

deficiencies) and chronic diseases (such as cancer, kidney 

disease and congestive heart failure)[8,10]. In order to 

characterize the type of anemia and formulate a 

differential diagnosis, the work-up should include 

physical exams and laboratory tests, such as evaluations 

of hematocrit, hemoglobin and red blood cell indices. 

The red blood cell indices should include the cell count, 

MCV, mean corpuscular hemoglobin (MCH), mean 

corpuscular hemoglobin concentration (MCHC) and red 

cell distribution width (RDW)[11]. In fact, the 

hemoglobin concentration is the factor that is most 

frequently used as an indicator of the pathophysiological 

consequences of anemia. However, this variable is not 

very specific or sensitive. Hemoglobin levels can be 

altered in different pathologic conditions, such as 

infectious and inflammatory processes, hemorrhage, 

protein- caloric malnutrition, associated to medications 

and smoking. The MCV guides the diagnosis of 

anemia and helps in its classification. However, the 

MCV value, that is, the mean size of the red cells 

(macrocytic, microcytic and normocytic), should be used 

together with the RDW, thus directing the interpretation 

of the variation in the size of red blood cells. 

Aims: To assess the hematological parameters of 

subjects involved, analyze the prevalence, type and 

severity of spectrum of anemia in various age groups.     

Methodology 

The study was carried out in Great Eastern Medical 

School& Hospital, Srikakulam. The patients of all age 

groups admitted in various wards of hospital were 

included in study. Outdoor patient were excluded from 

study. The selection was performed randomly.   The 

blood samples were collected in EDTA tubes and were 

immediately sent to the laboratory for hematological 

testing.  The  hematological  testing  was  performed  in  

the  Hematology  division  of  the  Clinical  Pathology 

Laboratory of Great Eastern Medical School& Hospital, 

Srikakulam. The equipment used included a Sysmax 3part 

analyzer.  The evaluated parameters included the 

hemoglobin concentration and red blood cell indices- 

Mean Cell Volume (MCV), Mean cell hemoglobin 
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(MCH), Mean cell hemoglobin concentration (MCHC), 

hematocrit (PCV), Red blood cell count, total leucocyte 

count, differential count a n d  platelet count. 

 
The reference range of Mean Cell Volume (MCV) was 

taken as 80-100fl, mean cell hemoglobin (MCH) was 

taken as 27-32pg, for mean cell hemoglobin concentration 

32-36g/dl. Microcytic anemia was taken as MCV value 

less than 80fl and MCH less than 27. Macrocytic was 

taken when MCV is greater than 100fl. Normocytic 

Normochromic was taken when all hematological indices 

are within range. 

Observation & Results 

According to a UNICEF report 2 billion people suffer 

from anemia worldwide and most of them have IDA, 

especially in underdeveloped/developing countries. 

According to WHO, almost 20 % of [21] all women of 

the childbearing age in United States were suffering from 

iron deficiency anemia as compared to 2 % of adult 

males. According [22] to WHO, in the developing 

countries, about 50-60 % of young children and pregnant 

females and 20-30 % non-pregnant females were affected 

by iron deficiency anemia. In countries where little meat 

is in the diet, [22] iron deficiency anemia is 6-8 times 

more prevalent than in North America. Thus it is one of 

the global problems, mainly affecting the [23] developing 

countries. Pregnant and lactating females, growing 

children and elderly people with some underlying disease 

causing blood loss are at more risk as compared to other 

groups of population. 

Anaemia is the most prevalent nutritional deficiency 

disorder in the world. It affects all age groups. 

Globally, anaemia affects 1.62 billion people, which 

corresponds to 24.8% of the population. The highest 

prevalence of anemia exists in the developing world 

where its causes are multi-factorial. National Family 

Health Survey statistics reveal that every second Indian 

woman is anaemic and one in every five maternal 

deaths is directly due to anaemia. 

This study having total 450 cases. The cases were 

inside patient admitted in various wards in Great 

Eastern Medical School& Hospital, Srikakulam. 

 
Out of 450 studied patient anemia was found 195 
patient of different age group. Prevalance of anemia in 
indoor patient is 43.33%. 

 

In the study total number of males were 99 and female 
were 96. There was no statistical difference in both 
gender. Mild anemia was common in males 50.07% , 
while moderate and severe anemia was more common 
in females. 
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In our study, Mild anemia was most common followed by 

moderate and severe anemia. 

 

 
Anemia is most common in adult population, 43.10%, 

second peak was seen in the age group 31-40(19.08%). In 

our study anemia was least common in age group <10 

years. 

 

 

 

 

 

 

 

 
Microcytic Hypochromic Group: 

Out of 450 patients 91 had microcytic hypochromic 

anemia (46.66%). This is the most common type of 

anemia in the study. Majority of the subjects (55) had 

moderate degree of anemia and 22 had mild type 

followed by severe type of anemia, which is seen in 14 

subjects. 

Normocytic Normochromic Group 

Out of 450 patients 82 had normocytic normochromic 

anemia accounting for 42.05% of anemic patients. 73.33% 

of Normocytic group had mild anemia. Majority in this 

group were adult males. 

Macrocytic Normochromic Group 

Out of 450 patients 19 had macrocytic normochromic 

anemia accounting for 9.74% of anemic patients. of 
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Normocytic group had mild anemia. 13 patient in this 

group (15.78%) had moderate anemia, 3 had severe 

anemia, and 2 had mild anemia.  Dimorphic group: Out of 

450 patients had 2 dimorphic anemia. All in this group 

had severe anemia (100%). 

Discussion 

In this study using routine clinical data from a large 

number of patients, anaemia was present in the majority of 

adults and young children.  

The high proportion of microcytic anaemia and the fact 

that gender differences were only seen after the menarche  

period in women indicate that iron deficiency was the 

main cause of anaemia. In a study of children aged 12–23 

months in two rural districts in India, 72% of children 

with anaemia had low ferritin levels .[8] Other Indian 

studies have also shown high prevalence of iron 

deficiency anaemia among  young women [9, 10]. The 

high prevalence of iron deficiency anaemia among women 

in childbearing age has important public health 

implications.  It  is  estimated  that  anaemia  accounts  for  

12.8%  of  maternal  mortality  in  Asia  [11].  Iron 

requirements are greater in pregnancy, and iron deficiency 

is associated with maternal death, preterm delivery, and 

low birth-weight [12, 13]. In India, only 28% of women 

consume meat, fish, or eggs on a weekly basis [4]  and the 

iron bioavailability of the vegetarian diet is poor. [10,  14]  

Effective   public health programmes aimed at reducing 

iron deficiency among young women could have a major 

impact in reducing maternal and infant mortality. [15] 

Literature has revealed that ageing does  have an effect on 

blood production with reduced ratio of bone marrow to fat 

cells and reduced marrow response when stimulated with 

erythropoietin. [7] However, the decline of hemoglobin 

and resulting increase in anemia with age should not be 

presumed to be a result of "normal aging" and blanket 

treatment with hematinics should be avoided. Literature 

has revealed that ageing does have an effect on blood 

production with reduced ratio of bone marrow to fat cells 

a nd reduced marrow response when stimulated with 

erythropoietin. MCV increases slightly with increasing 

age but usually not enough to produce significant 

macrocytosis. Although there is a paradoxical feedback in 

renal production of erythropoietin, since the levels of this 

hormone actually increase over time, it has also been 

reported that the erythroid marrow may become less 

sensitive to erythropoietin stimulation, a key factor 

contributing along with possible nutritional deficits and 

comorbidities to the development of anaemia in the 

elderly. Even distinguishing anemia of chronic 

inflammation  from  anemia  of  chronic  kidney  disease  

is  somewhat  challenging  considering  the  fact  that 

increased inflammation is seen in older adults even 

without chronic kidney disease and there are coexisting 

morbidities in this age group. [16]  Anemia algorithms 

used for evaluation of younger adults are based on the 

mean corpuscular volume. Such algorithms may be less 

helpful in the elderly because the classic changes in 

erythrocyte size do not often accompany anemia in this 

age group. In most elderly patients with anemia, red cell 

indices disclose normocytic, normochromic anemia. 

Clinicians therefore might begin the evaluation of anemia 

as  they  would  in  younger adults,  but,  if  they  do  not  

find  one  of  the  classic  causes of  microcytosis or 

macrocytosis, the search for a cause might need to be 

enlarged. [17] 

Anemia is a critical clinical problem in the elderly 

population with a significant public health impact. Data on 

the prevalence of anemia are varied and depend on the 

location and the population. The present study 

demonstrated a prevalence of anemia of 43.48%. This 

high percentage of prevalence is similar to the S.Patel et al 

study.[17]    The prevalence of anemia in the highest in 
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adults (>40 years) which is 42.9%.The similarities in 

prevalence may be associated with a greater concern with 

the aging population and the greater emphasis on their 

health.  The increase in the frequency of anemia in older 

individuals is sometimes regarded as inherent to the aging 

process. Nevertheless, further investigations of the cause 

of anemia and the completion of treatment may help to 

improve clinical conditions in the elderly population. It is 

important to remember that anemia is multifactorial, and 

its occurrence may be due to the presence of cancer, 

inflammatory diseases, kidney disease (due to diabetes 

and hypertension), and the use of several drugs commonly 

required in the elderly population.[18] Our findings 

demonstrate a higher prevalence of anemia in women than 

in men considering all the age groups. These results are in 

similar to those of a study that evaluated 284 elderly 

participants in the Family Health Program of Pernambuco, 

Brazil. The study found that the average prevalence of 

anemia in women was 12.6% versus 118 Sgnaolin 

Vetal.,2013. 10.9% in men. In contrast, a study performed 

by Olivares et al.[19] enrolled 274 elderly outpatients in 

Chile and found a low prevalence of overall anemia, but a 

higher prevalence among men (5.4%) compared to women 

(4.4%). This increase in the prevalence of anemia in men 

was also described in the NHANES III study, with men 

accounting for 11.6% of the cases of anemia versus 10.2% 

for women. [5] In an attempt to explain the different 

prevalence rates of anemia for men and women, some 

authors have argued that estrogens act as inhibitors of 

erythropoiesis and make women more vulnerable to the 

development of anemia. However, while postmenopausal 

estrogen levels decrease, there is an increase in red cell 

mass to levels that are similar to those in males, which 

makes it unreasonable to use different criteria for anemia 

in each gender. 

 [20, 21] In our study 99(50.07%) were males and 

96(49.23%) were females, which was similar to the Kaur 

et al[24] in which 37% were males and 33% were females, 

and in contrast to the Chul won choi et al study in which 

11.4% were males and 2.1% were females.[25] In our 

study Microcytic hypochromic anemia  46.66% is the 

predominant type of anemia as seen in Gerardo et al 

studies [26] and S Patel et al [27] study in which 

microcytic hypochromic anemia was seen in 

72%.This finding was in contrast to the Kaur et al [24] in 

which normocytic normochromic anemia is the 

predominant type 56%. 

In our study normocytic normochromic anemia was found 

in 42.05%, majority of which had mild type of anemia 

73.52%. The predominant age group in this category was 

elderly. 

In our study the majority of the subjects were adults 

(43.07%), followed by the patient in the third decade 

(18.97%), this was similar to the Kaur et al study[24] in 

which 55% were found in the age group 60-69 years, and 

in contrast to the S. Patel et al study[27] in which peak age 

group was 21-30 years,46%. 

 Conclusion 

The occurrence of anemia in patients admitted in our   

hospital was higher than population based studies. 

Hematological parameters guiding the type of anemia 

diverge in assorted age groups involved   which reflect the 

varying etiologies behind this.  In  younger  age  group  

the  main  type  is  microcytic hypochromic which is due 

to iron deficiency. In adults the type most prevalent is 

normocytic normochromic which may be because of 

chronic diseases, inflammation, blood loss, malignancies 

or aging process. However, anemia is not a state that 

should only be linked with the aging process. Anemia is 

not a condition, it is a symptom of a variety of pathologies 

which deserves adequate therapeutic awareness. 
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