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Abstract 
Background- Diabetes mellitus (DM) is a metabolic disorder of great impact worldwide Type 2 

diabetes mellitus (T2DM) is a metabolic disorder and one of the major health related problem in 

present society due to speedy industrialization and urbanization. T2DM accounts for high morbidity 

and mortality due to various micro and macro vascular complications. Its worldwide prevalence is 

increasing fast among developing countries. The type 2 diabetes affects about 7% of the population. 

Methods- This is a descriptive and analytical study of the type of case studies in patients with DM2 

and ages less than 65 years.  

Results- We observed statistically significant difference in hematological variables between groups 

with and without anemia (𝑝 < 0.0001).  

Conclusion- The anemia of chronic disease, which affects quality of life of diabetic patients. 
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Introduction 

Type 2 diabetes mellitus (T2DM) is a metabolic disorder and one of the major health related 

problem in present society due to speedy industrialization and urbanization. T2DM accounts 

for high morbidity and mortality due to various micro and macro vascular complications [1]. 

Anemia is frequently found in patients with T2DM [2]. Different cross-sectional studies have 

reported that prevalence of anemia in patients with diabetes mellitus range between 14-23% 

[3]. Anemias if not corrected, can lead to serious morbidity like evectional breathlessness 

and fatigue. But in patients with diabetes, anemia is an independent risk factor for the 

development of diabetic retinopathy [3]. 

Several studies suggest that anemia is twice as common in diabetics compared with non-

diabetics [4]. Despite these facts, anemia is unrecognized in 25% of the diabetic patients [5]. 

Anemia also develops earlier and is more severe in patients with diabetes than in patients 

with renal impairment from other causes [6]. Additionally, the risk of anemia is higher in 

people with diabetic nephropathy compared with people with nephropathy from other causes 

and is associated with a more rapid decline in the GFR [7, 8]. However, it develops whilst 

serum creatinine is within the normal range in 5% of the cases [7]. Recent studies have 

linked anemia with relatively low serum erythropoietin in persons with either type 1 or type 

2 diabetes, even without advanced kidney disease or overt uremia [9] The etiology of anemia 

in diabetes is multi factorial and includes inflammation, nutritional deficiencies, 

concomitant autoimmune diseases, drugs, and hormonal changes in addition to kidney 

disease [5]. Anemia is found to contribute to the development and progression of micro- and 

macro-vascular complications of diabetes, which has a negative impact on the quality of life 

and an additional burden on the health of the patients [6, 10]. It is therefore important to 

diagnose and correct anemia among diabetic patients early. 

Diabetes mellitus (DM) is a metabolic disorder of great impact worldwide. Epidemiological 

data showed that in 2010 there were 285 million people affected with the disease in the 

world, and it is estimated that in the year of 2030 we will have about 440 million diabetics. 

[11] 

 Its worldwide prevalence is increasing fast among developing countries. The type 2 diabetes  
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affects about 7% of the population. [12]The increasing 

prevalence of type 2 diabetes mellitus (DM2) has become a 

major public health concern. The diabetic patients’ number 

has been increasing due to population and urbanization 

growth, increase in the prevalence of obesity and sedentary 

lifestyle, and the longer survival of patients with DM. 

Diabetes is a highly disabling disease, which can cause 

blindness, amputations, kidney disease, anemia, and 

cardiovascular and brain complications, among others, 

impairing the functional capacity and autonomy and 

individual quality of life. [13, 14]  

Anemia in diabetic person has a significant adverse effect 

on quality of life and is associated with disease progression 

and the development of co morbidities, as obesity and 

dyslipidemia that are strongly associated with diabetic 

framework and significantly contribute to increasing the 

risk of cardiovascular diseases. [15] 

This study aimed to determine the prevalence of anemia in 

diabetics and the occurrence of micro and macro vascular 

complications in them. 

 

 Material and Methods  

This is a descriptive and analytical study of the type of case 

studies in patients with DM2 and ages less than 65 years. 

The study was conducted from May. 2017 to Dec. 2017. 

All participants signed the informed consent in this 

research. The study excluded those patients who had 

difficulties to understand the proposed procedures, those 

who were bedridden, and those who had difficulty walking. 

The interviews and tests were conducted by trained health 

professionals. Data collection was performed by applying a 

semi structured instrument. The presence of anemia was 

considered as the dependent variable; the patient was 

considered anemic, according to the World Health 

Organization reference values. Thus, the patient was 

considered anemic patient when the blood count 

hemoglobin < 12 g/dL and <14 g/dl for female and male 

respectively. 

Definition of Diabetes 

Diabetes was diagnosed, when the fasting glucose value 

was >125 mg/dL, or random blood glucose >200 mg/dL or 

patients on treatment for diabetes. The diagnosis of 

diabetes was based on the “Definition and description of 

diabetes mellitus” from American Diabetes Association 

2010 [16]. 

Anemia 

Was considered as per the World Health Organization’s 

gender-specific criteria, (<13 g/dL in men and <12 g/dL in 

women) [17]. Anemia was defined as normocytic with a 

mean corpuscular volume (MCV) of 80 to 100 FL, 

microcytic with the MCV <80 FL, and macrocytic with the 

MCV >100 FL [18] 

 

Results  
The study population had an average age of 56.2 ± 8.3 

years, body mass index of 28.9±4.3 kg/m2,  
 

Table: Hematological variables in patients with DM2 according to the presence of anemia. 
 

Variable Anaemia No Anaemia p-value Significant 

HB level 
9.6± 0.62 

 

13.9± 0.63 

 
< .00001 S 

RBC (millions/mm3 ) 
4.01± 0.27 

 

4.89± 0.22 

 
< .00001 S 

Hematocrit (%) 
31.22± 2.09 

 

42.36± 1.83 

 
< .00001 S 

 

We observed statistically highly significant (p<0.0001) 

difference in hematological variables between groups with 

and without anemia (𝑝 < 0.0001). 

The prevalence of anemia in our study population is 55.5%, 

bet anemia diabetes patient very dangerous disease which is 

compared to the result from previous studies. 

 

Discussion  

Anemia in patients with type 2 diabetes is an increasingly 

acknowledged entity [5]. Association of both the risk 

factors is associated with enhanced risk of developing 

micro and macro vascular complications. It is also reported 

that life span of diabetic patients with anemia is less as 

compared to patients without anemia [6] 

Often, chronic diseases, such as DM, are accompanied by 

mild-to-moderate anemia, often called anemia of 

inflammation or infection or anemia of chronic disease 

[15]. Andrews and Arredondo [19] determined the presence 

of anemia in type 2 diabetic patients as well as evaluating 

the expression of genes related to inflammation and 

immune response. The results found by the authors 

demonstrate that diabetic patients with anemia exhibit 

increased expression of proinflammatory cytokines as 

compared to diabetic patients only.  

 

 

 

Conclusion 

High prevalence of anemia in patients with diabetes 

mellitus suggests that the patients of diabetes should also 

be screened for anemia. The anemia of chronic disease, 

which affects quality of life of diabetic patients 

Anemia is a common accompaniment with diabetes and it 

is seen early even in the blood impairment. So, it may have 

further role in the development and progression of both 

micro and macro-vascular complications. 

 

References 

1. Rathod GB, Rathod S, Parmar P, Parikh A; Study of 

knowledge, attitude and practice of general population 

of Waghodia towards Diabetes Mellitus. International 

Journal of Current Research and Review 2014; 6(1): 

63- 8. 

2. Srinivasan AR, Niranjan G, Kuzhandai Velu V, 

Parmar P, Anish A; Status of serum magnesium in type 

2 diabetes mellitus with particular reference to serum 

triacylglycerol levels. Diabetes Metab Syndr 2012; 6: 

187-9.  

3. Thomas MC, MacIsaac RJ, Tsalamandris C, 

Molyneaux L, Goubina I, Fulcher G, Jerums G; 

Anemia in patients with type 1 diabetes. The Journal of 

Clinical Endocrinology & Metabolism, 2004; 89(9): 

4359-4363. 

 



 

~ 24 ~ 

World Wide Journal of Multidisciplinary Research and Development 
 

4. Wright JA, Oddy MJ, Richards T (2014) Presence and 

characterization of anaemia in diabetic foot ulceration. 

Anemia 2014: 104214. 

5. Abate1 A, Birhan W, Alemu A (2013) Association of 

anemia and renal function test among diabetes mellitus 

patients attending Fenote Selam Hospital, West 

Gojam, Northwest Ethiopia: a cross sectional study. 

BMC Hematol 13:6. 

6. Thomas MC, Cooper ME, Rossing K, Parving HH 

(2006) Anaemia in diabetes: is there a rationale to 

TREAT? Diabetologia 49: 1151–1157. 

7. Jones SC, Smith D, Nag S, Bilous MT, Winship S et 

al., (2010) Prevalence and nature of anaemia in a 

prospective, population-based sample of people with 

diabetes: teesside anaemia in diabetes (TAD) study. 

Diabet Med 27: 655–659. 

8. Shokoufeh B, Mohammad V, Mohammad G 

(2011) the prevalence of anemia in Iranian type two 

diabetic patients and the role of nephropathy. Saudi J 

Kidney Dis Transpl 22: 286-290. 

9. El-Achkar TM, Ohmit SE, McCullough PA, Crook 

ED, Brown WW et al., (2005) Higher prevalence of 

anemia with diabetes mellitus in moderate kidney 

insufficiency: The Kidney Early Evaluation Program. 

Kidney Int 67: 1483-1488. 

10. New JP, Aung T, Baker PG, Yong sheng G, Pylypczuk 

R et al., (2008) The high prevalence of unrecognized 
anaemia in patients with diabetes and chronic kidney disease: 

a population-based study. Diabet Med 25: 564–569. 

11. J. E. Shaw, R. A. Sicree, and P. Z. Zimmet, “Global 

estimates of the prevalence of diabetes for 2010 and 

2030,” Diabetes Research and Clinical Practice, vol. 

87, no. 1, pp. 4–14, 2010.  

12. P. F. Pereira, R. D. C. G. Alfenas, and R. M. A. 

Araujo, “Does ´ breastfeeding influence the risk of 

developing diabetes mellitus in children? A review of 

current evidence,” Jornal de Pediatria, vol. 90, no. 1, 

pp. 7–15, 2014.  

13.  Brasil Ministerio da SA ´ ude, ´ Diretrizes da 

Sociedade Brasileira de Diabetes 2013-2014, AC 

Farmaceutica, 2014.  

14.  P. M. S. B. Francisco, A. P. Belon, M. B. A. Barros, 

L. Carandina, M. C. G. P. Alves, and C. L. G. Cesar, 

“Self-reported diabetes in the elderly: prevalence, 

associated factors, and control practices,” Cadernos de 

Saude P ´ ublica ´, vol. 26, no. 1, pp. 175–184, 2010.  

15. M. C. Carvalho, E. C. E. Baracat, and V. C. Sgarbieri, 

“Anemia ferropriva e anemia de doenc¸a cronica: dist ˆ 

urbios do ´ metabolismo de ferro,” Revista Seguranc¸a 
Alimentar e Nutricional, vol. 13, no. 2, pp. 54–63, 2006.  

16. American Diabetes Association (2010) Diagnosis and 

classification of diabetes. Diabetes care 33: S62-S69. 

17. Beulter E, Waalen J (2006) the definition of anemia: 

what is the lower limit of normal of the blood 

hemoglobin concentration? Blood 107: 1747-50. 

18. Lam AP, Gundabolu K, Sridharan A, Jain R, Msaouel 

P et al., (2013) Multiplicative interaction between 

mean corpuscular volume and red cell distribution 

width in predicting mortality of elderly patients with 

and without anemia. Am J Hematol. 88: E24. 

19. M. Andrews and M. Arredondo, “Ferritin levels and 

hepcidin mRNA expression in peripheral mononuclear 

cells from anemic type 2 diabetic patients,” Biological 

Trace Element Research, vol. 149, no. 1, pp. 1–4, 

2012. 


