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INTRODUCTION 

The majority of hospital-admitted patients are adults and 

older individuals (aged 15 years and above), often 

presenting with chronic diseases and multiple 

comorbidities, leading to frequent hospitalizations.1 One 

of the most common comorbidities observed in these 

patients is anemia.2-6 Anemia is characterized by a lower-

than-normal count of red blood cells (RBCs) or 

hemoglobin (Hb) levels. It is diagnosed in non-pregnant 

women aged 15 and older with hemoglobin levels below 

12.0 gm/dl and in men of the same age group with levels 

below 13.0 gm/dl.7,8 Anemia in hospitalized patients arises 

from nutritional deficiencies, blood loss, chronic 

conditions, hemoglobin disorders, infections like malaria, 

tuberculosis, HIV, parasitic infections, and other 

unidentified causes.9 

Hospitalized patients tend to experience a higher 

prevalence of anemia compared to the general population. 

It is estimated that anemia affects between 30% and 90% 

of newly admitted patients throughout the course of their 
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ABSTRACT 

Background: Anemia is a prevalent comorbidity among hospitalized patients, often exacerbating the burden of 

underlying chronic illnesses. Understanding its prevalence, severity, and determinants is critical for improving patient 

care and outcomes. 
Methods: This cross-sectional study, conducted at two hospitals in Uttar Pradesh, India, investigated anemia among 

372 hospitalized patients aged 15 years and above. Sociodemographic, nutritional, and lifestyle factors were recorded 

using structured questionnaires, and anemia was classified based on WHO hemoglobin thresholds. Morphological 

subtypes were determined through hematological analysis. Logistic regression analysis identified factors associated 

with anemia.  
Results: Anemia prevalence was 64.2%, with moderate anemia being the most common (34.1%), followed by severe 

(15.3%) and mild anemia (14.8%). Normocytic normochromic anemia (32.8%) was the predominant type, followed by 

microcytic hypochromic anemia (28.2%). Significant predictors of anemia included daily alcohol consumption (AOR: 

3.75, CI: 1.69-8.27), underweight BMI (AOR: 9.23, CI: 2.87-30.23), malnutrition (AOR: 2.59, CI: 1.15-5.83), and 

chronic kidney disease (AOR: 11.15, CI: 4.06-30.60). 
Conclusions: Anemia is highly prevalent among hospitalized patients, driven by chronic diseases, malnutrition, and 

lifestyle factors. Normocytic normochromic anemia was most common, highlighting the contribution of chronic 

illnesses like kidney and liver diseases. These findings emphasize the need for targeted interventions addressing 

nutritional support and management of chronic conditions to mitigate anemia’s burden in hospitalized populations. 
 
Keywords: Anemia, Chronic disease, Cross-sectional study, Hospitalized patients, Malnutrition, Normocytic anemia 
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illnesses.2-6 Its occurrence is particularly high among 

females from adolescence into adulthood and in elderly 

patients (over 80 years old), with around 42% of these 

individuals being affected.10 Globally, the most common 

type of anemia is iron deficiency anemia (IDA).11 

However, multifactorial anemia, which includes anemia of 

chronic diseases (ACD), chronic kidney disease (CKD), 

nutritional deficiencies, bleeding, and inflammation 

related to iron metabolism, is also prevalent.10,12 Recent 

findings have highlighted the role of altered iron 

metabolism in both IDA and ACD, conditions that are 

characterized by low iron stores. Hepcidin, a hormone 

produced by the liver in response to chronic inflammation, 

inhibits ferroportin activity, leading to reduced iron 

absorption in the gut and iron sequestration in 

macrophages and enterocytes.13 Previous research 

conducted in Ethiopia has demonstrated a higher 

prevalence of anemia among hospitalized patients.14 

However, despite the significant presence of anemia in 

these patients, limited studies have been carried out in our 

setting. 

The objective of this study was to investigate the 

prevalence, severity, and morphological types of anemia 

among hospitalized patients aged 15 years and above in 

Uttar Pradesh, India, and to identify the associated 

sociodemographic, nutritional, and clinical determinants.  

METHODS 

Study design, area, and period 

This study employed a hospital-based, prospective, cross-

sectional design conducted between September 2014 and 

October 2015 at in Hind Institute of Medical Sciences and 

Research, Sitapur, India and The Era’s Lucknow Medical 

College and Hospital, Lucknow. The study protocol was 

approved by the institutional health research ethics review 

committee. 

Sample size 

The study included a total of 372 hospitalized patients aged 

15 years and above who met the inclusion criteria and 

consented to participate. 

Population, inclusion, and exclusion criteria 

The study population consisted of all patients aged 15 

years and older who were admitted to the hospital during 

the study period and who consented to participate. 

Patients’ diagnoses were obtained through a review of 

their medical charts. Pregnant women and individuals who 

were unable to communicate effectively were excluded 

from the study. 

Data collection and measurement 

A structured questionnaire was developed from various 

literature sources to capture participants’ socio-

demographic characteristics, clinical history, lifestyle 

habits, and nutritional status. Nine data collectors- 

comprising one senior clinical nurse, one senior medical 

resident, and one senior medical laboratory professional 

from each hospital- were trained to gather data. 

The weight and height of participants were measured using 

a digital weight scale with an attached height gauge, and 

the BMI was calculated as weight (kg) divided by height 

(m2). BMI was categorized into underweight (<18.5 

kg/m2), normal weight (18.5-24.9 kg/m2), overweight (25-

29.9 kg/m2), and obese (≥30 kg/m2). Nutritional status was 

also assessed using the middle upper arm circumference 

(MUAC), with a MUAC <22 cm indicating malnutrition. 

Lifestyle factors, including alcohol consumption, cigarette 

smoking, and khat chewing, were recorded. A standard 

alcohol drink was defined as a beverage containing 

approximately 10 gm of ethanol, while cigarette smoking 

was recorded if the participant smoked at least one stick of 

cigarettes per day in the preceding month. Khat chewing 

was documented if the participant had chewed khat in the 

30 days prior to data collection. 

Sample collection and laboratory analysis 

Four milliliters of venous blood were collected from each 

participant using venipuncture under aseptic conditions, 

following the World Health Organization (WHO) 

protocol. Blood samples were placed into ethylene 

diamine tetra acetic acid (EDTA) tubes and mixed to 

prevent clotting. Hemoglobin (Hb), mean cell volume 

(MCV), mean cell hemoglobin (MCH), and mean cell 

hemoglobin concentration (MCHC) were analyzed using 

the UniCel DxH 800 Coulter hematology analyzer 

(Beckman Coulter, Inc.). 

Diagnosis of anemia 

Anemia was diagnosed according to WHO criteria, with 

Hb levels <13 gm/dl in males and <12 gm/dl in females. 

Anemia severity was classified into mild (Hb 11-12.9 

gm/dl for males and 11-11.9 gm/dl for females), moderate 

(Hb 7-10.9 gm/dl for both males and females), and severe 

(Hb ≤7 gm/dl). The types of anemia were further classified 

based on MCV and MCHC values into normocytic 

normochromic, microcytic hypochromic, and macrocytic 

normochromic anemia. 

Data processing and analysis 

Data were analyzed using SPSS version 26. Categorical 

variables were presented using frequencies and 

percentages. Continuous data were tested for normality 

using the Kolmogorov-Smirnov test. Bivariable logistic 

regression was conducted to determine the relationship 

between independent variables and anemia status, with 

results presented as crude odds ratios (COR) and 95% 

confidence intervals (CI). Variables with p values <0.25 

were included in a multivariable logistic regression model 
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to control for confounders. The model’s goodness-of-fit 

was confirmed using the Hosmer-Lemeshow test, and 

statistical significance was set at p<0.05.  

RESULTS 

Sociodemographic characteristics of hospital admitted 

patients 

Table 1 presents the basic demographic data of 372 

hospital-admitted patients. The majority of the participants 

fall in the 25-34 age group (30.6%), followed by those 

aged 55-64 (17.2%). Slightly more than half (54.3%) of 

the participants were female. Most patients (58.6%) 

resided in rural areas. In terms of education, 21.2% had 

completed secondary school, and 18.3% had attended 

college or higher, indicating a diverse educational 

background among the admitted patients (Table 1).  

Table 1: Sociodemographic characteristics of hospital 

admitted patients. 

Variables Category 
Admitted 

patients N (%) 

Age in 

years 

15-24 63 (16.9) 

25-34 114 (30.6) 

35-44 60 (16.1) 

45-54 52 (14.0) 

55-64 64 (17.2) 

Above 65 29 (7.8) 

Sex 
Female 202 (54.3) 

Male 170 (45.7) 

Residence 
Urban 154 (41.4) 

Rural 218 (58.6) 

Educational 

status 

Unable to read and 

write 
72 (19.4) 

Able to read and write 78 (20.9) 

Preparatory school 76 (20.4) 

Secondary school 79 (21.2) 

College or above 68 (18.3) 

Nutritional and behavioral-related factors of admitted 

patients 

The Table 2 highlights patient behaviors: 29.6% were 

underweight, 15.6% obese, and 45.2% malnourished 

(MUAC). Daily alcohol consumption was reported by 

35.5%, with 23.7% drinking 1-4 days weekly. Khat 

chewing was common (54.8%), and 64.5% smoked 

cigarettes, 33.1% smoking five or more sticks daily (Table 

2). 

Admission diagnosis of hospital admitted patients 

Table 3 provides the primary diagnoses of the admitted 

patients. The most common admission diagnosis was 

CKD, which accounted for 23.7% of cases, followed by 

chronic liver disease (15.3%) and chronic obstructive 

pulmonary disease (COPD) (14.2%). Other conditions 

made up 46.8% of the admissions, showing a wide variety 

of health conditions being treated in the hospital (Table 3). 

Table 2: Nutritional and behavioral-related factors of 

admitted patients. 

Variables Categories N (%) 

Body mass 

index 

Underweight 110 (29.6) 

Normal weight 113 (30.4) 

Overweight 91 (24.5) 

Obese 58 (15.6) 

MUAC 
Malnourished 168 (45.2) 

Normal 204 (54.8) 

Amount of 

alcohol 

No 155 (40.9) 

1-4 days per week 88 (23.7) 

Daily 132 (35.5) 

Khat 

chewing 

habit 

No 168 (45.2) 

<300 g per day 118 (31.7) 

≥300 g per day 86 (23.1) 

Cigarette 

smoking 

No 132 (35.5) 

<5 sticks per day 118 (31.7) 

≥5 sticks per day 123 (33.1) 

Admission diagnosis of hospital admitted patients 

Table 3 provides the primary diagnoses of the admitted 

patients. The most common admission diagnosis was 

CKD, which accounted for 23.7% of cases, followed by 

chronic liver disease (15.3%) and chronic obstructive 

pulmonary disease (COPD) (14.2%). Other conditions 

made up 46.8% of the admissions, showing a wide variety 

of health conditions being treated in the hospital (Table 3). 

Table 3: Admission diagnosis of hospital admitted 

patients. 

Admission diagnosis N (%) 

Chronic kidney disease 88 (23.7) 

Chronic liver disease 57 (15.3) 

Chronic obstructive pulmonary disease 

(COPD) 
53 (14.2) 

Others 174 (46.8) 

Table 4: Severity of anemia among admitted patients. 

Severity of anemia N (%) 

Mild anemia 55 (14.8) 

Moderate anemia 127 (34.1) 

Severe anemia 57 (15.3) 

Severity of anemia among admitted patients 

The Table 4 outlines the severity of anemia among the 

hospital-admitted patients. Of the 239 anemic patients, 

34.1% had moderate anemia, 15.3% had severe anemia, 

and 14.8% had mild anemia. Moderate anemia was the 

most prevalent, indicating a significant proportion of the 
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patients experienced moderate impairment in hemoglobin 

levels (Table 4). 

Morphological types of anemia 

The morphological classification of anemia based on 

blood characteristics is shown in this table. Normocytic 

normochromic anemia, which indicates normal-sized red 

blood cells with normal hemoglobin concentration, was 

the most common form (32.8%). Microcytic hypochromic 

anemia, associated with smaller, paler red blood cells, 

followed closely at 28.2%. The least common type was 

macrocytic normochromic anemia, at 7.9%, which 

suggests enlarged red blood cells but normal hemoglobin 

concentration (Table 5). 

Table 5: Morphological types of anemia. 

Morphological type N (%) 

Normocytic normochromic anemia 122 (32.8) 

Microcytic hypochromic anemia 105 (28.2) 

Macrocytic normochromic anemia 29 (7.9) 

Factors associated with anemia (multivariable logistic 

regression) 

Table 6 presents the factors significantly associated with 

anemia, using adjusted odds ratios (AOR) from 

multivariable logistic regression analysis. Patients who 

consumed alcohol daily were 3.75 times more likely to 

develop anemia than non-drinkers. Underweight patients 

were 9.23 times more likely to be anemic, while obese 

patients were 2.30 times more likely to develop anemia 

compared to those with a normal weight. Additionally, 

patients who were malnourished (based on MUAC) had 

2.59 times higher odds of being anemic.  

Table 6: Factors associated with anemia 

(multivariable logistic regression). 

Variables Categories AOR (95% CI) 

Alcohol 

consumption 

1-4 days per week 2.88 (1.45, 5.70)* 

Daily 3.75 (1.69, 8.27)* 

Body mass 

index (BMI) 

Underweight 9.23 (2.87, 30.23)* 

Obese 2.30 (1.00, 5.27)* 

MUAC Undernourished 2.59 (1.15, 5.83)* 

Admission 

diagnosis 

Chronic liver 

disease 
3.20 (1.21, 8.47)* 

Chronic kidney 

disease 

11.15 (4.06, 

30.60)* 

Deep vein 

thrombosis 
6.21 (1.98, 19.51)* 

Infectious disease 9.70 (2.77, 34.02)* 

Note: *Statistically significant at p<0.05. 

Specific medical conditions, such as chronic liver disease, 

chronic kidney disease, deep vein thrombosis, and 

infectious diseases, were also strongly associated with 

increased odds of anemia, with CKD patients being 11.15 

times more likely to suffer from anemia (Table 6). 

DISCUSSION 

Anemia is a global health issue, particularly among 

hospitalized patients, often linked to chronic diseases, 

malnutrition, and lifestyle factors like alcohol use and 

smoking. This study examines the prevalence, types, and 

contributors to anemia, focusing on conditions like chronic 

kidney and liver diseases. Comparing findings with 

international studies, it offers insights for targeted 

interventions to improve outcomes in clinical settings. 

The sociodemographic, nutritional, and behavioral 

characteristics of hospital-admitted patients in this study 

reflect significant trends in anemia prevalence and its 

associated factors. When compared to international 

findings, the overall prevalence of anemia in this study 

aligns with reports from countries such as Germany (60%), 

Benin (61.8%) and Uganda (64.3%).4,5,15 However, it is 

lower than the higher rates observed in studies conducted 

in Pakistan (71%), Bahrain (72.2%) and Tanzania 

(79.5%).2,3,16 These variations in prevalence may be 

attributed to differences in healthcare access, nutrition, and 

socioeconomic factors in different regions. The study’s 

results also reveal that anemia prevalence here is higher 

than those found in countries like Italy (48%), Germany 

(54.2%), and Tanzania (44%), indicating that regional 

factors, possibly linked to healthcare disparities and 

malnutrition, influence anemia rates.6,17,18 

In terms of the types of anemia, normocytic normochromic 

anemia (32.8%) was the most prevalent form observed in 

this study, which is consistent with findings from India, 

Pakistan, Malaysia, Saudi Arabia and Benin.4,19-22 This 

type of anemia, characterized by normal-sized red blood 

cells with normal hemoglobin concentrations, is often seen 

in patients with CKD and other chronic non-

communicable diseases (NCDs).21,23 These conditions are 

typically associated with reduced erythropoiesis rather 

than hemolysis or iron deficiency, particularly in the early 

stages. The study also reported microcytic hypochromic 

anemia in a significant proportion of patients, indicating 

the presence of iron deficiency anemia, which is common 

in populations with nutritional deficits or chronic blood 

loss. 

Several factors were found to be significantly associated 

with anemia in this study, including alcohol consumption, 

BMI, malnutrition, and specific medical conditions. 

Patients who consumed alcohol daily were found to be 

3.75 times more likely to develop anemia compared to 

non-drinkers, which is consistent with studies conducted 

in Taiwan, Finland and Japan.24,25 The relationship 

between chronic alcohol consumption and anemia can be 

attributed to a range of factors, including poor nutrition, 

liver disease, and ineffective erythropoiesis.26 Alcoholics 

often suffer from multiple deficiencies that impair red 

blood cell production, leading to various forms of anemia. 
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The study also identified BMI as a key predictor of anemia. 

Underweight patients were 9.23 times more likely to be 

anemic, while obese patients had 2.30 times higher odds 

compared to those with normal BMI. These findings align 

with research from the United States, Pakistan, Iran and 

Austria.27-30 Malnutrition and underweight status often 

result in iron, folate, or vitamin B12 deficiencies, which are 

critical for red blood cell production. On the other hand, 

obesity is associated with chronic inflammation, which can 

increase serum hepcidin levels and impair iron absorption, 

thus contributing to anemia. The link between obesity and 

anemia is well documented, with inflammation and 

reduced iron utilization being central mechanisms in this 

process.31 

Malnutrition, as measured by the middle upper arm 

circumference (MUAC), was also strongly associated with 

anemia, with malnourished patients 2.59 times more likely 

to develop the condition. This finding is supported by 

similar research from the United States, India, and 

Bangladesh.32-34 Malnutrition hampers the body’s ability 

to produce red blood cells, leading to a higher risk of 

anemia, poorer treatment outcomes, and increased 

healthcare costs. Patients suffering from malnutrition often 

exhibit symptoms such as loss of appetite and poor nutrient 

absorption, further exacerbating the risk of anemia.35 

Regarding the medical conditions associated with anemia, 

CKD emerged as a significant risk factor. Patients with 

CKD were found to be 11.15 times more likely to develop 

anemia, a finding corroborated by studies from the United 

States, Korea, Indonesia.36-38 In CKD patients, anemia is 

typically caused by reduced production of erythropoietin, 

a hormone essential for red blood cell production. As 

kidney function deteriorates, the ability to produce 

erythropoietin diminishes, leading to normocytic 

normochromic anemia. This type of anemia is common in 

the early stages of CKD and reflects the progressive nature 

of the disease.39 

Chronic liver disease (CLD) was another condition 

significantly associated with anemia in this study. This is 

consistent with findings from Bangladesh and other 

regions, where gastrointestinal bleeding, impaired iron 

absorption, and poor clotting factor production contribute 

to anemia in CLD patients.34,40 These patients often exhibit 

signs of iron deficiency due to the liver’s role in regulating 

iron homeostasis, which becomes impaired in advanced 

liver disease. 

This study has certain limitations. First, it was conducted 

in two hospitals within Uttar Pradesh, which may limit the 

generalizability of the findings to other regions. Second, 

the study relied on cross-sectional data, which precludes 

establishing causal relationships between identified risk 

factors and anemia. Third, detailed dietary intake and 

micronutrient levels, such as iron and vitamin B12, were 

not assessed, which could provide deeper insights into 

nutritional deficiencies contributing to anemia. 

CONCLUSION 

In conclusion, the results of this study align with findings 

from numerous international studies, particularly in 

identifying chronic conditions such as CKD and CLD, 

malnutrition, and alcohol consumption as key contributors 

to anemia. The study highlights the significant burden of 

anemia in hospitalized patients and underscores the 

importance of addressing underlying conditions such as 

malnutrition, alcohol use, and chronic disease 

management to reduce anemia prevalence. Understanding 

these associations can inform targeted interventions to 

improve anemia outcomes in vulnerable populations. 
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