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Abstract 
Introduction: Anaemia is multi factorial with widespread negative consequences on health. It is more common in developing 

countries. It has a negative influence on the social and economic development of country. 

Materials and Methods: This study included 211 anaemic and 174 non anaemic subjects. Age, gender, socio economic status, 

dietary habits and education was enquired about and haematological parameters were analysed. Data was analysed using 

appropriate tests. 

Results: 54.8% patients attending OPD’s were found to be anaemic. It was higher in females (65%) than males (41.2%). As per 

WHO classification mild, moderate and severe anaemia was present in 54.98%, 37.91% and 7.11% subjects respectively. 63.99% 

anaemic subjects belonged to upper to middle class and 36.01% belonged to lower middle and lower class. Anaemia was higher 

in subjects belonging to middle to lower classes and those belonging to low education class like high school to illiterate class. Not 

much difference was found on the basis of dietary preferences. However the percentage of anaemic subjects with mixed dietary 

habits was slightly higher. 

Conclusion: On the basis of study it may be concluded that amongst OPD patient’s gender, socioeconomic status and education 

play role directly or indirectly in anaemia.  
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Introduction 
Anaemia characterized by low Haemoglobin 

concentration is a major public health problem affecting 

2% of population globally and is more common in 

developing countries.1 It affects people from low, 

middle and high income countries. It results in poor 

pregnancy outcome, cardiovascular diseases, cognitive 

disabilities and decline in the work capacity which is 

proportional to severity and maternal and fetal 

morbidity and mortality.2-6 It is estimated that in 

developing countries, 42% of children below the age of 

5 years and 53% of children of 5-14 years age are 

anaemic.7 As per the report of NFHS-3 (2005-2006), 

70% of children between ages of 6-59 months are 

anaemic in India. Out of these 70% majority are 

suffering from moderate anaemia i.e. 40%. The 

probability of anaemia in children is found to increase 

if the mother herself suffers from anaemia. 55% of 

female population in India were found to be suffering 

from anaemia. 25% of Indian males were found to be 

anaemic in the survey.8 Common causes of anaemia are 

inflammation, chronic disease, iron deficiency, 

maturation defects, hemolysis, haemorrhage, tumors 

and bone marrow defects.9-13 Dietary factors play an 

important role in anaemia and are more critical in low 

to middle income countries. The dietary preference 

does influence the bioavailability of nutrients. Lack of 

balanced diet may expose an individual to anaemia.14  

Social determinants of health also play an 

important role in the development of anaemia. These 

determinants include the conditions in which the people 

are born, living, working and age. These also include 

the factors which affects the living conditions.15 Studies 

have shown that with increase in house hold income the 

trend of anaemia decreases.16 Low socioeconomic 

status is an important risk factor for developing 

anaemia.17 Studies have also shown association 

between nutrition, education and family income with 

anaemia. Education influences not only outcome of 

anaemia but also influences the attitude about anaemia. 

Studies have shown that educated parents are more 

likely to be aware about the causes and consequences of 

nutritional anaemia.18 It has been found that women 

who have children and women who are working have 

more awareness about the nutritional anaemia and 

subsequently are found to be more health conscious.19,20 

Socio-demographic factors like education, type of 

family, parity, spacing and different trimesters 

significantly determines maternal anaemia.21  

Thus need of the hour is to work on programs 

which look beyond the traditional approach of 

evaluating the effectiveness of program’s in terms of 

increase in life expectancy or disability adjusted life 

years.22 Since anaemia is multi factorial and also 

includes socio demographic factors, thus it is important 

that holistic and inclusive approach be followed.  

Justification of the Study: Results of a recent study 

show high prevalence of anaemia in Lucknow. 

Prevalence of anaemia is an indicator of poor nutrition 

and health. It has potential to negatively affect the 
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social and economic development of Nation.23 Keeping 

in view the public health importance of anaemia, its 

consequences and long term health affects the present 

study was undertaken. The objective was to analyse the 

burden of anaemia in subjects belonging to various 

socioeconomic and education class.  

 

Materials and Methods 
The present study was cross sectional study 

conducted between January to June 2017 in Department 

of Physiology and the various OPD’S of Integral 

Institute of Medical Sciences and Research, Lucknow. 

385 subjects were enrolled from various OPD’S of 

Hospital after following inclusion (18-60 years of age, 

those attending OPD and willing to participate in the 

study) and exclusion criterion (anaemic patients already 

taking medication, not giving consent, suffering from 

chronic diseases, less than 18 years of age and greater 

than 60 years of age and pregnant females). Blood 

Samples were collected under aseptic condition from 

the various OPD’s by using a disposal syringe in an 

EDTA vial. The samples were analysed using 

Automated Analyser (Beckman Coulter) in the central 

pathology lab of IIMS&R, Lucknow. The study was 

approved by Institutional Research and Ethical 

Committees. 

 

Statistical Analysis 
The data was analysed using Statistical Package for 

Social Science software (21.0). Statistical tests Chi 

Square and unpaired t test were used to analyse the 

data. P value <0.05 was taken as significant. 

 

Results and Observations 
 

 

Table 1: Haematological parameters in anaemic and non anaemic subjects† 

Characterstic Anaemic(n=211) Non Anaemic(n=174) P value(t test) 

Age 34.32 ±12.65 32.72 ±12.63 0.217 

Haematological 

Parameters 

Hb 

MCV 

MCH 

MCHC 

 

 

10.64 ±1.61 

77.51 ±3.82 

26.00 ±1.23 

31.40 ± 2.16 

 

 

13.86 ±1.49 

89.47 ± 4.70 

27.76 ±1.30 

32.35 ±2.03 

 

 

<0.001 

<0.001 

<0.001 

<0.001 

(†The mean age of anaemic group was 34.32 ±12.65 years and that of non anaemic group was 32.72 ±12.63 years. 

The difference was statistically non significant at p =0.217. There were statistically significant differences between 

the anaemic and non anaemic group when hematological parameters namely Hb, MCV, MCH and MCHC were 

compared). 

 

Table 2: Differences between anaemic and non-anaemic subjects 

Parameter Anaemic Non Anaemic P value(Chi 

Square test) N(211) % N(174) % 

Gender⁎ 

Male (n=165) 

Female(n=220) 

 

68 

143 

 

41.2 

65 

 

97 

77 

 

58.8 

35 

 

<0.001 

 

Socioeconomic Class 

Upper 

Upper Middle 

Middle 

Lower Middle 

Lower 

 

35 

44 

56 

34 

42 

 

16.59 

20.86 

26.54 

16.11 

19.90 

 

35 

33 

41 

43 

22 

 

20.11 

18.97 

23.57 

24.71 

12.64 

 

 

 

P=0.103 

Education 

Professional  

Graduate 

Intermediate 

High School 

Middle School 

Primary School 

Illiterate 

 

25 

23 

26 

36 

18 

46 

37 

 

11.85 

10.90 

12.32 

17.06 

8.53 

21.80 

17.54 

 

31 

18 

18 

26 

15 

39 

27 

 

17.82 

10.35 

10.35 

14.94 

8.62 

22.41 

15.51 

 

 

 

P=0.783 

Dietary Habit 

Vegetarian 

Non Vegetarian 

Mixed 

 

74 

55 

82 

 

35.07 

26.07 

38.86 

 

65 

52 

57 

 

37.36 

29.88 

32.76 

 

 

P=0.556 
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(*Out of total 385 subjects anaemia was present in 211 i.e. 54.8% and absent in 174 i.e.45.2%. 68/165(41.2%) males 

and 143/220(55%) females were anaemic. Similarly, 97/165(58.85) males and 77/220(35%) females were non 

anaemic. Out of total 211 anaemic patients 68/211(32.23%) were males and 143/211(67.77%) were females. 

Similarly, out of total 174 non anaemic patients, 97(55.75%) and 77(44.25%) were males and females respectively). 

 

Table 3: Haematological parameters as per severity of anaemia 

Haematological 

Parameters 

Non Anaemic 

(n=174) 

Anaemic(n=211)≠  

P value Mild(n=116) Moderate(n=80) Severe(N=15) 

Hb 

MCV 

MCH 

MCHC 

13.86 ±1.49 

89.47 ±4.70 

27.76 ±1.30 

32.35 ±2.03 

11.53± 0.77 

79.27 ±2.70 

26.54 ±0.83 

31.71 ±1.83 

9.86 ±1.13 

75.30 ±1.45 

25.44 ±1.00 

31.53 ±2.13 

6.82 ± 1.01 

71.52 ±2.06 

24.17 ±1.12 

31.11 ±2.21 

<0.001 

<0.001 

<0.001 

<0.001 
(≠Amongst anaemic group 116/211(54.98%) had mild anaemia, whereas 80/211(37.91%) and 15/211(7.11%) 

subjects had moderate and severe anaemia respectively. The difference between hematological parameters between 

non anaemic and anaemic group as per grades was found to be statistically significant. Out of total 385 subjects 

mild, moderate and severe anaemia was present in 116(30.13%), 80(20.78%) and 15 (3.90%) subjects respectively).  

 

Table 4: Distribution as per grades of anaemia 

 

Characterstic 

Non Anaemic 

(n=174) 

Anaemic(n=211)  

P value Mild(n=116) Moderate(n=80) Severe(N=15) 

 N % N % N % N % 

Gender⁎⁎ 

Male(n=165) 

Female(n=220) 

 

97 

77 

 

55.75 

44.25 

 

47 

69 

 

40.52 

59.48 

 

21 

59 

 

26.25 

73.75 

 

00 

15 

 

00 

100 

 

<0.001 

Socioeconomic 

Class 

Upper 

Upper Middle 

Middle 

Lower Middle 

Lower 

 

 

35 

33 

41 

43 

22 

 

 

20.11 

18.97 

23.57 

24.71 

12.64 

 

 

21 

25 

35 

21 

14 

 

 

18.10 

21.56 

30.17 

18.10 

12.07 

 

 

09 

16 

18 

13 

24 

 

 

11.25 

20.00 

22.50 

16.25 

30.00 

 

 

05 

02 

03 

00 

05 

 

 

33.33 

13.34 

20.00 

00 

33.33 

 

 

 

 

0.007 

Education 

Professional 

Graduate 

Intermediate 

High School 

Middle School 

Primary School 

Illiterate 

 

31 

18 

18 

26 

15 

39 

27 

 

17.82 

10.35 

10.35 

14.94 

8.62 

22.41 

15.51 

 

14 

11 

16 

19 

11 

27 

18 

 

12.07 

9.48 

13.80 

16.38 

9.48 

23.27 

15.52 

 

11 

11 

09 

13 

06 

14 

16 

 

13.75 

13.75 

11.25 

16.25 

7.50 

17.50 

20.00 

 

00 

01 

01 

04 

01 

05 

03 

 

00 

6.66 

6.66 

26.67 

6.66 

33.35 

20.00 

 

 

 

 

0.902 

Dietary Habit 

Vegetarian 

Non Vegetarian 

Mixed 

 

65 

52 

57 

 

37.36 

29.88 

32.76 

 

45 

31 

40 

 

38.80 

26.70 

34.50 

 

23 

20 

37 

 

28.70 

25.00 

46.20 

 

04 

04 

07 

 

26.67 

26.67 

46.66 

 

 

0.455 

[⁎⁎Out of total 165 male subjects, mild and moderate anaemia was present in 47(28.50%) and 21(12.73%) subjects 

respectively. Similarly, out of total 220 females mild, moderate and severe anaemia was present in 69(31.36%), 

59(26.82%) and 15(6.82%) females respectively. Out of total 116 mild anaemic subjects 47(40.52%) were males 

and 69(59.48%) were females respectively. Similarly, 21/80(26.25%) males and 59/80(73.75%) females were 

having moderate anaemia. All the patients with severe anaemia were found to be females i.e. 15/15(100%)]. 

 

Discussion 
Anaemia is a major public health problem in 

India.24 As per WHO anaemia particularly iron 

deficiency anaemia “reduces the work capacity of 

individuals and entire populations, bringing serious 

economic consequences and obstacles to national 

development’’.25  

 

 

In present study 211 out of 385 subjects were 

found to be anaemic i.e. 54.8%. The mean age of 

anaemic subjects was higher than non anaemic subjects. 

Mild, moderate and severe anaemia was found in 

54.98%, 37.91% and 7.11% subjects respectively. 

Among 220 female subjects anaemia was found in 65% 

and among 165 male subjects anaemia was found in 

41.2%. Singh BP et al, in their study concluded that 
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high prevalence of anaemia among females of Uttar 

Pradesh is a burden both at personal and familial level. 

It is bound to have negative impact on economic and 

social productivity. Further they observed that diet may 

play a role in females (belonging to overweight and 

high income category) suffering from moderate to 

severe anaemia.26 The results of study are similar to 

study done by Ismail I M et al who found prevalence of 

anaemia to be 51%. In their study 33.3% males and 

64.6% females were found to be anaemic.27  

Anaemia was found in 53.2% of males out of 

which 34.3% were having mild anaemia while 17.7% 

and 1.2% were having moderate and severe anaemia; in 

females 70.1% were anaemic, which included 48.7% 

mild, 19.9% moderate and 1.5% severe anaemia cases 

in a study done by Verma P et al.23 In present study 

mild, moderate and severe anaemia was present in 

31.36%, 26.82% and 6.82% females respectively. 

Ghosh S analysed the data of NFHS 3 and found that 

mild, moderate and severe anaemia was present in 

47.9%, 16.1% and 1.6% female subjects respectively.28 

The results can be explained on the basis that sample 

size was small and may not be representative of overall 

population and also because of the non inclusion of 

pregnant females. 28.48% and 12.73% males were 

found to have mild and moderate anaemia respectively.  

Increase requirements and low intake of dietary 

iron and absorption, parasitic infections, hereditary 

haemoglobinopathies, menstrual; loss, adolescent 

pregnancies, increase in trend of consumption of 

processed and packed food rich in salt and low in 

nutrients, low intake of green leafy vegetables and 

fruits and increase in socio economic gaps may be 

responsible for high prevalence of anaemia amongst 

females.29,30  

The mean age of anaemic group was found to be 

higher than non anaemic group in present study. The 

results are similar to a study done by Uria GA et al, 

who found that risk of anaemia increases with 

advancing age.31 In males with advancing age there is 

decrease in the levels of androgens which contributes to 

reduction in erythroid mass and may explain the reason 

for anaemia with advancing age in males.32 The risk of 

nutritional deficiencies increases with advancing age in 

females.33 With age there is increase in pro 

inflammatory cytokines and decrease in proliferative 

and regenerative capacity of bone marrow stem cells.34 

The mean age of females was found to be less than that 

of males. Pregnant females were excluded from the 

study. Increase in blood volume, increase demands for 

growth and development, parasitic infections, H. Pylori 

infection, micronutrients and nutritional deficiencies 

and hemoglobinopathies results in anaemia associated 

with pregnancy.35,36  

In non pregnant females nutritional deficiencies 

and non nutritional causes like parasitic infections, 

helminthic infestations, sickle cell anaemia, chronic and 

inflammatory diseases are main causes of anaemia.37  

As per the WHO grading of anaemia it was found 

that mild, moderate and severe anaemia was present in 

31.36%, 26.82% and 6.82% females respectively. On 

the other hand 28.50% and 12.73% males were found to 

have mild and moderate anaemia respectively. P value 

was significant at <0.001. The results are similar to a 

study done by Agarwalla R et al who found that mild 

and moderate anaemia is more prevalent in females as 

compared to males.38 

High prevalence of anaemia in females may reflect 

social and biological vulnerability both within society 

and the household.39 Anaemia is one of the important 

health problems among women of 18–45 years of age 

in the world and especially in developing countries and 

warrants immediate attention.40 

Difference was significant between males and 

females when hematological parameters namely Hb, 

MCV, MCH and MCHC were compared (p<0.001). 

Possible explanation can be influence of testosterone in 

males and blood loss in females respectively.41,42 

Androgen exerts stimulatory effect on bone marrow and 

also stimulates production of erythropoietin from 

kidney which enhances red cell mass whereas female 

sex hormone oestrogen has inhibitory effect on bone 

marrow.43,44  

Hb, MCV, MCH and MCHC values were found to 

be lower in Indian Male sand Females as compared to 

American Whites in a study done by Pasupul DK et 

al.45 In our study values are lower than Indian males 

and Females. The possible reason could be the effect of 

anaemia on Haematological Parameters. MCV is an 

indicator of size of RBC. High or low MCV is 

indicative of anaemia depending upon the cause and 

pathophysiology. Amount of Hb in RBC is measured 

by MCH, thus decrease in MCH levels indicate 

anaemia. MCHC on the other hand measures average 

concentration of Hb in each cell. Decrease in MCV, 

MCH and MCHC is indicative of microcytic, 

hypochromic anaemia usually due to iron deficiency. 

Increase MCV and variable MCH and MCHC is 

indicative of folic and vitamin B12 deficiency.46  

In present study 62.65% non anaemic and 63.99% 

anaemic subjects belonged to upper to middle class. 

37.35% non anaemic and 36.01% anaemic subjects 

belonged to lower middle and lower class. Overall 

60.34%, 68.75% and 53.33% of subjects with mild, 

moderate and severe anaemia belonged to middle to 

lower classes. Similarly, in mild anaemic group 

41/116(35.35%) and 75/116(64.65%) subjects belonged 

to professional to intermediate and high school to 

illiterate education class respectively. In moderate 

anaemic group 38.75% i.e.31/80 subjects belonged to 

professional to intermediate education class whereas 

49/80 i.e. 61.25% subjects were from high school to 

illiterate education class. In severe anaemic group 

majority of subjects i.e. 13/15(86.68%) were from high 

school to illiterate education class and rest i.e. 

2/15(13.32%) belonged to professional to graduate 
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education class. Zaytoun SS et al found that those with 

low social class were at higher risk for anaemia than 

other classes.47 Lee JO et al found that apart from 

gender, age and physiological state, low socio 

economic state, underweight and iron and vitamin C 

deficient diet is a risk factor for iron deficiency 

anaemia.48 Iron deficiency is most common among 

groups of low socioeconomic status.49 A study done by 

Bharati P et al, found high prevalence of anaemia in 

girls belonging to illiterate houses and those with low 

standards of living. More married women were found to 

be anaemic.50 

Higher anaemia prevalence in rural regions has 

been attributed to disparities in health service provision 

and access, disease risk, fertility preferences, and 

genetic conditions such as sickle cell anaemia.51 The 

present study was under taken in a medical college 

which is remote in location and caters mainly to rural 

population thus the above factor can possibly explain 

the results. Females belonging to low income families 

or class are particularly vulnerable to anaemia 

specifically iron deficiency anaemia. Low income 

levels can cause poor nutrition and improper diet which 

in turn can put women at risk of suffering iron 

deficiency anaemia.52  

Kaur S et al attributed the high prevalence of 

anaemia among adolescent girls to low socioeconomic, 

low iron intake, vegetarian diet, history of worm 

infestation and history of excessive menstrual bleeding. 

Age, BMI and education were found to be less 

contributory factors.53 Significant association of 

anaemia has been found with educational status, birth 

order and awareness regarding anaemia.54 Association 

of low socio economic status, low education and BMI 

was associated with high prevalence of anaemia in a 

study done in rural population of North India.55 Low 

socioeconomic status is associated with low intake of 

micronutrients. Direct link between low socio economic 

status and iron deficiency has been reported in several 

studies. Another associated aspect is low calorie intake 

in this class.56 Low socio economic status and poor 

dietary habits together or alone can produce anaemia 

and also exacerbate the associated symptoms.  

Sharma P et al in their study found that risk of 

anaemia was more in pregnant women belonging to low 

socio economic class and with low education.57 

Improvements in socio economic factors, education and 

living conditions can contribute to reduce the 

prevalence of iron deficiency anaemia.58 Although in 

the present study we did not included pregnant women 

but still it is clear that the socio economic status and 

literacy are the major determinants and contributory/ 

risk factors in anaemia and must be given emphasis if 

the growing problem/burden of anaemia has to be dealt 

effectively. In present study percentage of vegetarian, 

non vegetarian and mixed dietary habit subjects in non 

anaemic group were found to be 37.36%, 29.88% and 

32.76% respectively. In anaemic group 35.07% subjects 

were vegetarian, 26.07% were non vegetarian and 

38.86% subjects were of mixed dietary habit. 

Generally, education, culture and family practices 

influence the dietary habits. Dietary preferences may 

also change over period of time. Dietary patterns are 

influenced by older siblings (not in a positive manner) 

and the education of their grandparents as well as their 

parents. Children of less-educated parents have less 

healthy dietary patterns.56  

There are contrasting results as far as influence of 

dietary preferences and habits on anaemia are 

concerned. Sharma SV et al found low haemoglobin 

level in vegetarian obese women than the omnivores 

women and suggested that the macronutrient in 

omnivores is higher than in vegetarian and control 

group.59 The study by Cheema HK et al revealed that 

83.3% anaemic women were following vegetarian 

pattern of diet where as 50% and 28.3% anaemic 

pregnant women were following non vegetarian (diet 

based on daily or several times weekly consumption of 

meat/ eggs/fish /chicken) and mixed pattern dietary 

pattern respectively.60  

Quantity of iron in vegetarian diet may be same or 

even higher than mixed non vegetarian diet. Much 

research is required on physiological impact of low 

ferritin levels in vegetarians. However by consuming 

diet rich in vitamin C and organic acids, vegetarians 

may reduce the risk of low levels of iron.61 As of now, 

research has shown that vitamin B12 is poor in plant 

food sources. Thus, vegetarians need to consume 

fortified foods and dietary supplements to prevent the 

deficiency of vitamin B12.62 Iron levels can be 

improved by consuming diet rich in green leafy 

vegetables, yellow fruits, fortified food and use of iron 

utensils for cooking. Absorption of Iron can be 

improved by including citrus fruits.63 

 

Conclusions 
Anaemia is more common in females than males. 

Advancing age also makes the subject prone to anaemia 

by causing and hormonal imbalance in body apart from 

other factors. Low socio economic status and low 

education are also risk factors as they directly or 

indirectly influence the awareness about health and 

hygiene and make the subject more vulnerable to risk 

factors. Dietary preferences also influence the 

prevalence of anaemia.  

 

Limitations 

Parameters like serum iron, ferritin were not 

measured in the present study. Aetiology and 

morphological classifications, interplay of 

environmental and various risk factors was not 

analysed. Pregnant females and children were not 

included in present study.  
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