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Abstract:  

Introduction: Diabetes mellitus encompasses a diverse range of chronic conditions marked by increased 

levels of blood sugar. When an individual with diabetes also experiences anemia, it can substantially impact 

their quality of life and is related to the worsening of their condition. 

Method: The study involved an overall of 80 samples, which were divided into two groups: one including 

patients and the other serving as controls. Definitely, the patient group involved 40 individuals identified 

with diabetes, while the control group involved of healthy individuals aged between 30 and 58 years.  

Results: The results indicated that glycated haemoglobin (HbA1C) levels in patients were significantly 

advanced (p< 0.01) than in controls. The results also exposed a significant increase in fasting blood sugar 

(FBS) in Type II Diabetes patients as related to the control evaluations.  

Conclusion: In conclusion, as related to the general population, anemia is a recurrent remark among Type 

II Diabetes patients. On this evidence, we propose that routine hematological testing, as well as blood 

glucose levels, be made necessary in diabetic outpatient clinics in order to mark the best therapeutic 

approvals for treating anemia in type II diabetes mellitus. 
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Introduction 

Diabetes mellitus (DM) is a diverse set of chronic diseases characterised by high blood glucose levels 

(hyperglycemia) caused by inadequate insulin production (in type I diabetes), insulin resistance (in type II 

diabetes), or both. Inadequate production or action of insulin generated by the pancreas within the body. The 

most common symptoms are thirst, hunger, emaciation, and weakness, which can eventually lead to a coma 

[1]. 

Between 2000 and 2030, the number of persons with type II diabetes is predicted to more than double [2]. 

Diabetes incidence has grown in recent years due to a combination of population expansion, population 

ageing, and higher rates of obesity as urbanization and commercialization sweep the world [3]. It is 
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estimated that 382 million individuals worldwide have diabetes, with around 46% of cases going untreated 

[4]. 

Type II diabetes represents greater than 90% of all confirmed diabetes cases global. While the condition has 

usually not been encountered in more youthful people, this seems to be changing. Increased formative years 

obesity prices are main to a upward thrust in the occurrence of kind II diabetes in younger people [5]. 

Because of the epidemic's heredity and a loss of affected person training, families and groups had been 

affected. The ease of availability of excessive-sugar, high-fat, low-price food has fuelled this fashion in lots 

of rich and growing countries alike [6]. Families and communities have been impacted due to the epidemic's 

heritability and a loss of patient information. The ease of get right of entry to to excessive-sugar, excessive-

fat, low-value food has fostered this fashion in both developed and developing international locations[7]. 

Anemia has a huge negative impact on a diabetic's best of lifestyles and is related to ailment development 

and the development of comorbidities which includes weight problems and dyslipidemia, which are strongly 

linked to the diabetic framework and significantly increase the threat of cardiovascular ailment [8]. 

Anemia might also cause fatigue, weak spot, pale complexion, and decreased interest tolerance. These signs 

would possibly get worse the great of lifestyles of people with Type II diabetes [9]. Systemic infection, 

renal interstitium damage, inhibition of erythropoietin launch, extreme symptomatic autonomic neuropathy 

causing efferent sympathetic denervation of the kidney and loss of appropriate erythropoietin, altered iron 

metabolism, capsules, and hyperglycemia have all been proposed as reasons for the earlier onset of anemia 

in diabetic patients [10]. In diabetic people, treating anemia may also entail addressing the underlying 

motives, along with improving glycemic manipulate, controlling renal ailment, and correcting dietary 

inadequacies. Depending on the severity of the anemia, iron supplements, erythropoietin-stimulating 

medications, and blood transfusions will also be explored [11]. 

Patients with type II diabetes are twice as likely as non-diabetics to have anemia [12]. Bosman et al. 

revealed anemia to be a risk factor for cardiovascular and end-stage renal disease in diabetics [13]. The 

diabetics with low hemoglobin (Hb) levels are at a higher risk of hospitalization and premature death [14]. 

Keane and Lyle shown that diabetics with low hemoglobin (Hb) levels are at a higher risk of hospitalization 

and premature death [15].  

Diabetes patients also have dietary deficits in cyanocobalamin, folate, and iron, which can lead to various 

kinds of anemia. Metformin may impair cyanocobalamin absorption, leading to vitamin B12 deficient 

anemia [16]. Because anemia and type II diabetes overlap symptoms such as pale complexion, chest 

discomfort, numbness or coldness in the extremities, shortness of breath, and headache, anemia goes 

undiagnosed in the majority of diabetes patients. As a result, it is critical to detect anemia in diabetes 

individuals [17]. Individual patient features may differ in the association between anemia and Type II 

diabetes, which can be complicated and multifactorial. Management and therapy should be adapted to each 

patient's particular needs [18]. 

The current work aims to determine the level of some diabetic parameters in the sera of type II diabetes 

patients and healthy individuals. As well as evaluate if patients with type II diabetes suffer Anemia. To this 

end, the following has been done: The HbA1C and FBS levels are determined in type II diabetes as well as 

in healthy control subjects. As well as Levels of HB are also determined to evaluate Anemia in patients with 

type II diabetes and compared with the healthy control subjects. 

Materials and methods 

Specimen Collection  

Each research participant (patient and control) had 10 mL of venous blood taken with plastic disposable 

syringes. Two milliliters were taken in an EDTA tube and eight milliliters in a gel tube. After collection, 
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whole blood samples in EDTA tubes were stored in a cooling freezer at 2-4°C. The samples in the gel tubes 

were centrifuged for 10 minutes at 3000 rpm. The serum that produced was stored at -20 o C until analysis. 

Study Population 

The study's participants were separated into two groups: patients and controls. The patient group comprised 

of 40 diabetic patients (26 females and 14 males, ages 30-58). An expert diagnosed the individuals with 

diabetes. The control group included 40 healthy people who were age-matched to the sick group (22 females 

and 18 males). 

 

Between January and March 2023, subjects were drawn from patients who visited the Dar Al-Shifaa lab in 

Baghdad, Iraq. The exclusion criteria were as follows: none of the patients were smokers, alcoholics, or 

pregnant. Furthermore, none of the individuals had a history of the condition. 

Sample Analysis 

Levels of glycated hemoglobin (HbA1C) were determined by following the protocol of the Stanbio 

Laboratory An EKF Diagnostics Co., USA. Determination of fasting blood glucose (FBS) by the 

colourimetric method according to the protocol supplied by commercially available Randox kits supplied by 

Randox Laboratories Limited, United Kingdom. 

An automatic cell counter is often used to determine hemoglobin levels from a tube of well-mixed EDTA-

anticoagulated blood complete to a specified level. All hemoglobins are changed into the coloured protein 

cyanomethemoglobin and quantified using a colorimeter in the research. Inadequate samples, whether 

remaining to insufficient volume or insufficient anticoagulation, might result in misleading findings. If the 

amount of anemia must be determined rapidly, the hematocrit is a simpler and more convenient test [19]. 

 

Scheme 1: Description of the study. 



EUROPEAN JOURNAL OF MODERNMEDICINE AND PRACTICE 

Vol. 4 No. 6 (Jun - 2024) ISSN: 2795-921X 

 

402  

 

Statistical Analysis 

The study was carried out using version 25.0 of the IBM SPSS Statistic software (IBM Corporation, New 

York, United States). The data was analyzed using descriptive statistics, with results presented as means ± 

standard deviation (SD). A student t-test with independent samples was used to compare the means of the 

two groups (patients and controls). In addition, Pearson's correlation analysis is performed in this study to 

determine the relationships between all research variables. Statistical tests are deemed significant at p ˂0.05 

with a 95% confidence interval, and highly significant at p ≤0.01 with a 99% confidence interval.. 

Results  

The current study's findings revealed that the mean age of the patients was 45.40 years and 42.55 years for 

the control group, with a non-significant p-value (p>0.01). As demonstrated in Table 1, these findings 

provide an excellent opportunity to conduct a case study comparing patients with type II diabetes and 

controls. 

Table 1: Anthropometric measurements for patients with type II diabetes and control groups. 

 
Group Mean Std. Deviation Std. Error Mean P-value 

Age 
Control 42.55 7.40181 1.6551 0.483 NS 

Patient 45.4 8.12663 1.81717 
  

NS: Non-significant. 

 

Figure 1: Age values for patient and control groups. 

The mean ± SD value of HA1C of the patients was 7.695±1.96, which is significant compared to the values 

of the control group 4.925±0.61, as shown in Table (2), Figure (2). 

Table 2: HbA1C parameters for patients with type II diabetes and control groups. 

 
Group Mean Std. Deviation Std. Error Mean P-value 

HbA1C 
Control 4.925 0.61974 0.13858 0.001* 

Patient 7.695 1.96615 0.43965  

* Significant at p <0.01. 
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Figure 2: HbA1C values for patient and control groups. 

The mean ± SD value of FBS of the patients was 168.4±37.99, which is significant compared to the values 

of the control group 91±5.43, as shown in Table (3), Figure (3). 

Table 3: FBS parameters for patients with type II diabetes and control groups. 

 
Group Mean Std. Deviation Std. Error Mean P-value 

FBS 
Control 91 5.43865 1.21612 0.001* 

Patient 168.4 37.99363 8.49563  

* Significant at p <0.01. 

 

Figure 3: FBS values for patient and control groups. 

The mean ± SD value of Hb of the patients was 12±1.91, which is significant compared to the values of the 

control group 13.5±1.82, as shown in Table (4), Figure (4). 

Table 4: Hb parameters for patients with type II diabetes and control groups. 

 
Group Mean Std. Deviation Std. Error Mean P-value 

Hb Control 13.5 1.82093 0.40717 0.645 NS 

 Patient 12 1.91943 0.4292  

NS: Non-significant. 
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Figure 4: Hb values for patient and control groups. 

The Pearson correlation analysis was used to analyse the relationship between HbA1C, CRP, and Hb 

variables in type II diabetes patients, and the findings are shown in Table 5. The investigation found a 

favourable association between FBS levels and Hb levels, as shown in Table 5. 

Table 5: Correlation coefficients between variables in the patients with type II diabetes group. 

 HbA1C FBS Hb 

HbA1C 1 -0.103 0.131 

FBS -0.103 1 0.494* 

Hb 0.131 0.494* 1 

*Correlation is significant at the 0.05 level. 

Discussion 

Anemia is a communal comorbidity in individuals with Type II diabetes. The prevalence of anemia is higher 

in diabetic patients compared to the general population. Anemia in Type II diabetes can result from multiple 

mechanisms. Chronic inflammation, kidney dysfunction, and poor glycemic control can contribute to the 

development of anemia [20]. Iron-deficiency anemia can occur in individuals with Type II diabetes due to 

various factors, including poor dietary habits, gastrointestinal issues, and blood loss [21]. Diabetic 

nephropathy (kidney disease induced by diabetes) can lead to decreased erythropoietin production, which is 

a hormone that increases red blood cell synthesis, which can lead to anemia [22]. 

This study's HbA1C results are consistent with earlier studies' findings, which found greater levels of 

HbA1C in patients with type II diabetes compared to controls [17], [23]–[26]. In contrast to previous 

studies, which discovered a low level of HbA1C in type II diabetes individuals [27]–[29]. HbA1c is formed 

when glucose binds to the N-terminal valine of a Hb molecule's -chain. Because the glycation process is not 

enzymatic, it is only influenced by time, glucose concentration, and Hb levels. HbA1c is the average 

glucose concentration to which Hb is exposed over a period of about 106 days. Red blood cells are 

commonly thought to circulate for around 106 days, with a 20% variation [30]. Some research has found a 

link between higher HbA1c levels and the incidence of anemia in diabetes individuals. Anemia may be 

exacerbated by poorly regulated blood sugar levels [31]. HbA1c is a better marker for evaluating glycemic 

management throughout time than glucose, which only indicates glycemia at one time point. The primary 

disadvantage of this test is that it may be impacted by the red blood cell life cycle, which varies substantially 

between individuals [24]. The prevalence of anemia is determined variably based on the population studied 

and the criteria used. The Third National Health and Nutrition Examination Survey (NHANES), which 

included a population-based sample of 15,419 persons from the general public in the United States, is one of 

the larger studies that are most comparable to our study group [32]. The severity of anemia in diabetic 

patients has been linked to a variety of variables, including glomerular filtration rate, urine albumin 
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excretion fee, and HbA1C levels[33]. Another notable observation was the relationship between diabetes 

duration and anemia prevalence. People with diabetes for more than five years are 1.56 times more likely to 

develop anemia than those with diabetes for less than five years. These findings imply that anemia testing 

should be preserved within the regular treatment of diabetes patients [23]. 

Fasting blood sugar (FBS) and anemia are giant fitness concerns, mainly for people with Type II diabetes. 

Fasting blood sugar (FBS) is a measure of the amount of glucose (sugar) in the bloodstream after an 

overnight fast [34]. In patients with Type II diabetes, elevated FBS levels are a hallmark of the condition. 

These individuals have difficulty regulating blood sugar levels, resulting in higher-than-normal glucose 

levels, especially after periods of fasting [35]. Poorly managed FBS levels in Type II diabetes can lead to a 

number of problems, including cardiovascular disease, neuropathy, renal disease, and retinopathy [36]. 

The results of FBS in this study agree with other studies' results that reported higher serum FBS in patients 

with type II diabetes compared to controls [37]–[40]. HbA1c was shown to be favourably connected with 

anaemia in diabetic individuals, but FBS was found to be adversely correlated. This implies that the 

prevalence of anemia is expected to rise in poorly managed diabetes and that lowering blood glucose levels 

may help minimize the risk of anemia in diabetic populations [37]. Elevated FBS levels can indirectly 

contribute to anemia in diabetic patients [41]. Uncontrolled diabetes can lead to kidney dysfunction and 

chronic inflammation, both of which can be factors in the development of anemia [42]. Additionally, high 

glucose levels can impair the function of red blood cells and reduce their lifespan, potentially worsening 

anemia [43]. 

Hemoglobin is a protein present in red blood cells (erythrocytes) that transports oxygen from the lungs to 

the body's tissues and organs while also returning carbon dioxide to the lungs for expiration [44]. 

Hemoglobin is essential for maintaining the body's oxygen supply, and its levels can have a significant 

impact on overall health [45]. The findings of this investigation on HB levels are consistent with recent 

studies that found no significant difference in HB levels in patients with type II diabetes compared to 

controls [17], [20], [24]. Anemia is defined as a low Hb level in the blood along with a reduction in the 

number of functioning red blood cells. Men with Hb concentrations <13.0 g/dL or packed cell volume 

(PCV) <39% and women with Hb <12.0 g/dL or PCV <36% are classified as anemic by the WHO [46]. 

Lowering blood glucose levels and aiming for appropriate glycated hemoglobin levels might help lower the 

risk of anaemia in diabetics. diabetes older adults, who have fewer nutritional options and are more sensitive 

to iron deficiency anaemia, require immediate diabetes care and control. As a result, doctors should advise 

them to take iron and vitamin supplements, as well as eat a nutritious iron-rich diet. Iron-rich foods include 

fish, legumes, whole grains, and nuts. Iron is also added to many processed meals including milk [17]. 

Conclusions 

When compared to the general population, anemia is a prevalent observation among people with type II 

diabetes. As a result, in diabetic individuals, hemoglobin levels should be checked on a regular basis. 

Because diabetes mellitus has a high prevalence of anemia, we urge that routine hematological testing, in 

diabetic outpatient clinics, blood glucose levels must be measured in order to make appropriate treatment 

decisions for the management of anemia in type II diabetes mellitus. Furthermore, patients should be urged 

to take their medications as prescribed, and continuing education should be provided to improve physical 

activity and eating regimen adherence. Correction of anemia may play a significant role in avoiding 

additional diabetic complications. 
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