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ABSTRACT 

AIM AND OBJECTIVE 

To identify the incidence of anaemia and to identity anaemia itself as a risk factors in coronary artery disease in rural population. 

 

METHODS AND MATERIALS 

A prospective observational study done in patients admitted with evidence of coronary artery disease in Rajah Muthiah Medical 

College Hospital from January 2016 to April 2016. Patients with age more than 18 years, both gender, evidence of coronary artery 

disease were included and secondary case for anaemia were excluded. A detailed clinical history and examination, blood count with 

smear study was done. 

 

RESULT 

In our present study, male predominance (72%) with more common in age group between (51-60 years) 36%. Mean 
haemoglobin level in our study showed 11.70 g/dL. The incidence of anaemia was 80% with varying severity 7-9 (2%), 9-11 (32%), 
11-13 (46%), >13(20%) and smear showed microcytic hypochromic dominated with 52%. 
 

CONCLUSION 

Incidence of anaemia observed in rural population with reference to significances of role as risk factor yet to be studied with 

detailed study. It is important also to investigate secondary cause of anaemia. 
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INTRODUCTION 

Anaemia termed as decrease in the oxygen carrying capacity 

of the blood. Anaemia can occur at any age, but people at the 

extremes of age more susceptible. Female (Especially in the 

age group of 15-40) are more prone to anaemia. Anaemia can 

be broadly categorised into three major classifications 

according to the size or Mean Corpuscular Volume (MCV) of 

the erythrocytes (RBCs). (i). Microcytosis (Decreased MCV), 

(ii). Normocytosis (Normal MCV), (iii). Macrocytosis 

(Increased MCV).[1] A World Health Organization expert group 

proposed that “anaemia or deficiency should be considered to 

exist” when haemoglobin levels is below the levels of <13 g/dL 

in men and <12 g/dL in women. Symptoms result from 

impaired from tissue oxygen delivery and may include 

weakness, fatigue, difficulty concentrating, or poor work 

productivity. Iron-deficiency anaemia is the most common 

type of blood disorder worldwide. There is more than 400 

type’s anaemia, which divided into three groups (1) anaemia 

caused by blood loss, (2) anaemia caused by decreased or 

faulty red blood cell production, (3) anaemia caused by 

destruction of red blood cells. Globally, anaemia affects an  
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estimated 1.62 billion people. This accounts for 24.8% of the 

world’s population.[2] 

Coronary artery disease has been designed as “impairment 

of heart function due to inadequate blood flow to the heart 

compared to its needs, caused by obstructive changes in the 

coronary circulation to the heart”. Coronary Artery Disease 

(CAD) is one of the most common causes of mortality and 

morbidity in both developed and developing countries. It is a 

leading cause of death in India and its contribution to mortality 

is rising: the number of deaths due to coronary artery disease 

in 1985 is expected to have doubled by 2015.[3] According to 

reports from the National Commission on Macroeconomics 

and Health, 62 Million people in India will have coronary 

artery disease by 2015 with 23 million of these below 40 yrs. 

of age.[4] The prevalence of classic cardiovascular risk factors 

such as hypertension, dyslipidaemia, obesity, and diabetes 

varies widely between different countries and shows some 

important secular trends. The conventional risk factors for 

coronary artery disease can be divided into non-modifiable 

(Age, sex, family history, ethnic background) and modifiable 

(Smoking, high amounts of certain fats and cholesterol in the 

blood, physical inactivity, stress, high amounts of sugar in the 

blood due to insulin resistance, or diabetes) risk factors.[5] As 

our country is developing soon with over population, it’s 

important to ascertain our own pattern of risk factors for 

coronary artery disease. Hence, our aim to identify the 

incidence of anaemia and to identity risk factors in coronary 

artery disease in rural population. 
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METHODS AND MATERIALS 

A prospective observational study done in patients admitted 

with evidence of coronary artery disease in Rajah Muthiah 

Medical College Hospital, which is a 1200 bedded multi-

disciplinary hospital with serving the rural population. A total 

number of 50 patients were enrolled after getting the 

informed consent form. Patients with age more than 18 years 

both gender with evidence of coronary artery disease was 

diagnosed, established with clinical history, examination 

findings, ECG-T invasive, Q wave, ST depression, ST elevation, 

ECHO-presence of regional wall motion abnormally, smoking 

(>20 cigarettes per day more than 5 yrs.), diabetes, 

hypertension (Systolic blood pressure >140 mmHg or diastolic 

blood pressure >80 mmHg at repeated measurements or a 

known history of hypertension), alcoholics, dyslipidaemia, and 

family history of coronary artery disease] were included in the 

study. Patients with secondary cause for anaemia (Blood loss, 

haemorrhoids, malignancy, sickle cell anaemia, aplastic 

anaemia, psychonomic anaemia, etc. Patients on iron and B12 

supplementation) were excluded from the study. A detailed 

clinical history and examination, blood count (HB, PCV, RBC, 

TC, PLT, MCV, MCH, and MCHC) with smear study was done. 

Statistic data are given as mean±SD and frequencies for 

categorical variables. Data were stratified by gender and the 

presence or absence of anaemia. 

 

RESULTS 

 

Gender No. of Patients % Patients 
Male 31 62% 

Female 19 38% 
Table 1: Gender-Wise Distribution 

 

The overall gender distribution of the study population 

revealed that 62% of patients were male patients and 38% 

were female patients. 

 

Age Male Female No. of Patients % 
41-50 8 2 10 20% 
51-60 13 5 18 36% 
61-70 6 4 10 20% 

>71 4 8 12 24% 
Total 31 19 50 100% 

Table 2: Age-Wise Distribution 
 

In the present study, we observed maximum number of 

patients were in the earning group (40-60) with domination 

between the age group of 51-60 years (36%), which also was 

supported by male predominance. 

 

Hb Levels Male Female No. of Patients % 
7-9 1 - 1 2% 

9-11 8 8 16 32% 
11-13 14 9 23 46% 
>13 8 2 10 20% 

Total 31 19 50 100% 
Table 3: Haemoglobin Level Wise Distributions 

 

The present study shows that the maximum number of 

patients enrolled between Hb levels of 7-13 (80%). Majority of 

patients with anaemia between Hb levels 11-13 (42%), which 

also was supported by male predominance. 

 

Risk Factor No. of Patients % of Patients 
Hypertension 31 62% 

Diabetes Mellitus 10 20% 
Dyslipidaemia 9 18% 

HTN+DM 10 20% 
DM+DYS 8 16% 

DYS+HTN 9 18% 
HTN+DM+DYS 8 16% 

Table 4: Other Co-Morbid Conditions 
 

Out of 50 patients enrolled in our study, majority of 

patients having co-morbid conditions of hypertension (62%) 

followed by diabetes mellitus (20%) and dyslipidemia (18%). 

 

Types of Anaemia Male Female Total % 
Microcytic 

Hypochromic 
16 10 26 52% 

Macrocytic 
Hyperchromic 

4 4 8 16% 

Normocytic 
Normochromic 

11 5 16 32% 

Table 5: Smear Distribution of Study Group 
 

This study revealed that majority of patients (52%) was 

associated with microcytic hypochromic followed by 

normocytic normochromic (32%) and macrocytic 

hyperchromic (16%), which reported nutritional anaemia as 

the major cause for anaemia in detailed study. 

 

Red Cell Parameters Mean±SD 

PCV 33.5±4 

MCV 83.8±9.3 

MCH 29.6±2 

MCHC 34.5±2 

Table 6: Statistical Analysis of Red Cell Parameter 
 

In our observation, this was the pattern of red cell 

parameters noted. 

 

DISCUSSION 

This study investigated the prevalence of anaemia in coronary 

artery disease in rural population. Participants were both 

gender (youngest age 41 and eldest was 85). A total number of 

50 patients in this study, 31 (72%) were male patients and 19 

(28%) were female patients. This is similar to the study 

conducted by (Mark J Sarnak) in which a total of 14,410 

patients (6,267 men and 8,143 women). [6] In our study, male 

were dominating than female, which is similar to the 

prevalence of coronary artery disease in India has been 

reported by Sinha, B.C. (1970).[7] 

Majority of patient had hypertension (62%) as a co-

morbidity condition followed by diabetes mellitus (40%) and 

dyslipidaemia (18%). The pattern of coronary artery disease 

in India has been reported. Hypertension and diabetes account 

for about 40 percent of all cases (Sinha, B.C. (1970).[7] is similar 

to the study conducted by (Mohan V) the overall prevalence of 

dyslipidaemia in the study population was significantly high 

(45.6%) followed by hypertension (22.4%) and diabetes 

mellitus (16%). The maximum number of patients were in the 

age group 51 to 60 years were majority were males. Coronary 

artery disease appears a decade earlier compared with the age 

incidence in developed countries. The peak period is attained 
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between 51-60 years (Sinha, B.C. (1970).[8] The study 

population was divided into four groups according to age. 

Subjects aged 41-50 years (n=10), 51-60 years (n=18), 61-70 

years (n=10), >70 (n=12) is similar to study conducted (T 

Sekhir) subjects aged 20-30 years (n=1885), 30-40 years 

(n=2724), 40-50 years (n=3604), and 50-60 years (n=4395) 

were categorised as group I, group II, group III, group IV, 

respectively.[9] 

In the present study, we observed anaemia in 80% with 

varying severity considering more patients with anaemia 

between 11-13 representing mild anaemia with supporting 

smear study dominated by microcytic hypochromic 

suggesting nutrition as the major cause for anaemia. The mean 

haemoglobin level in our study is 11.70 g/dL. The incidence of 

anaemia was 80% with varying severity 7-9(2%), 9-11(32%), 

11-13(46%), >13(20%), and smear showed microcytic 

hypochromic dominated with 52% is similar to the study 

conducted by (G. Michael Felker) four thousand nine hundred 

and fifty one patients for this study. Anaemia was present in 

1946 (39%) and absent in 3005 (61%). The mean Hb in this 

study 12.8 g/dL [10] is similar to another study conducted by 

(Nicholas J. Kassebaum) in accordance with recently published 

WHO guidelines, optimizing nutrition, including targeted daily 

iron supplementation should be considered a high-prevalence 

groups.[11] 

Upper gastroendoscopy was done in 8 patients in whom it 

was normal. Rest of the patient had stool occult blood negative 

and they were not willing for upper gastrointestinal 

endoscopy. Out of 50 patient with CAD, 18 patients were on 

antiplatelet already, out of which fourteen were on single 

antiplatelet (Clopidogrel), and 4 were on double antiplatelet 

(Aspirin+clopidogrel), out of them, no patient were evidence 

of GI bleeding. Our study has clearly shown that among the 

middle class Indian population, there is a high prevalence of 

obesity, hypertension, dyslipidaemia, and diabetes, which are 

all modifiable coronary artery disease risk factors. Coronary 

artery disease has a multifactorial aetiology with many of the 

risk factors being influenced by lifestyle. Rapid changes in 

dietary habits coupled with decreased physical activity in 

India as consequence of urbanization may partly explain the 

increase in coronary artery disease. India is experiencing an 

epidemiological transition with high rates of                    

urbanisation.[12-14] 

This has led to economic improvement. The consequences 

of which are increased fast food consumption and tobacco 

usage and decreased physical activity. With the introduction of 

an era of refined food, sugar, and hydrogenated oils, the 

traditional high complex carbohydrates, high-fibre and low-fat 

diet has been replaced by a diet rich in fats and simple sugars 

low in dietary.[15] One of the effects of this transition is a shift 

in the disease spectrum from communicable to non-

communicable diseases particularly coronary artery disease 

and diabetes.[16-18] More importantly, coronary artery disease 

is affecting young Indians who comprise the productive 

workforce. The incidence of coronary artery disease in young 

Indians is 12-16%, which is higher than in other ethnic groups 

worldwide. Lack of awareness of the preventable risk factors 

and ignorance of the disease are also important factors 

responsible for the increasing rate of coronary artery disease 

among Indians.[19-23] 

 

 

CONCLUSION 

Incidence of anaemia found in rural population with reference 

to significances of role as risk factor yet to be studied with 

detailed study. The present study demonstrates a high 

prevalence of coronary artery disease in the rural population 

at the middle age. It is important to modify the risk factors in 

rural population for our country and to modify the risk factors 

prevention protocol. 

 

LIMITATIONS 

 The study population is n number. 

 Not evaluated the cause of anaemic with detailed 

investigations. 

 

ABBREVIATIONS 

CAD-Coronary artery disease. 

WHO-World health organization. 

Hb-Haemoglobin. 

PCV-Packed cell volume. 

MCV-Mean corpuscular volume. 

MCH-Mean cell haemoglobin. 

MCHC-Mean cell haemoglobin concentration. 

RBC-Red blood cell. 

ECG-Electrocardiogram. 

TC-Total count. 

PLT-Platelet. 

SD-Standard deviation. 
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