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ABSTRACT  
This research aimed to analyze hospitalizations for iron deficiency anemia in the elderly, 
before, during, and after the Covid-19 pandemic. This is an ecological time series study, 
using data from the Hospital Information System of the Unified Health System (SIH/SUS), 
using Prais-Winsten regression. In the period from 2017 to 2023, 42,805 hospitalizations for 
iron deficiency anemia in the elderly were reported in Brazil. The annual coefficient 
increased in the country during and after the Covid-19 pandemic, from 21 cases per 100 
thousand elderly people in 2017 to 24 per 100 thousand in 2023, showing a stationary trend 
(-0.5%; p=0.176). The analysis of the hospitalization coefficient and the trend by region was 
increasing in the North (1.5%; p = 0.040) and Central-West (1.1%; p = 0.049) regions, and 
stationary in the other regions. Hospitalization and mortality rates were higher in males 
(22.8 to 26.0 cases/100,000; 7.4 to 6.58%), in the age group of 80 years or older (53.6 to 
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60.0 cases/100,000; 8.09 to 7.58%), and in emergency care (19.3 to 21.8/100,000; 6.96 to 
6.54%). It is possible to conclude that hospitalizations for iron deficiency anemia in the 
elderly in the country increased, especially during and after the covid-19 pandemic, 
predominating among men over 80 years of age. Thus, health restrictions, reduced income, 
viral infection, low intake of iron-rich foods, and difficulties in accessing health services 
during the Covid-19 pandemic may have contributed to this increase. Thus, the importance 
of public policies aimed at the health, well-being and quality of life of the elderly population 
is emphasized, in order to reduce the rates of hospitalizations and mortality in the country. 
 
Keywords: Iron deficiency anemia, COVID-19, Elderly. 
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INTRODUCTION 

According to the Statute of the Elderly (Law No. 10,741/2003), in Brazil, individuals 

aged 60 and over are categorized as elderly. In the past, reaching old age was reserved 

only for a privileged minority, however, with the advancement of technology and medicine, it 

is a common achievement both in Brazil and in less developed countries. In the country, the 

phenomenon of population aging, which has become increasingly prominent in the last 

century, was more expressive, especially in comparison with the global trend (Barros; 

Goldbaum, 2018). In 2018, Brazil had 19.2 million people aged 65 and over, representing 

about 9% of the population. In addition, projections indicate that by 2060 this number will 

increase to 58.2 million, equivalent to 25.5% of the population (IBGE, 2018).  

Anemia is characterized by a decrease in the number of red blood cells or a reduced 

ability of these cells to carry oxygen through hemoglobin to meet physiological demands. It 

is a common condition among the elderly and poses a significant public health challenge 

due to its clinical ramifications and impact on quality of life. This disease represents a 

widespread public health challenge, increasing the risk of morbidity and mortality. 

Complications of morbidity related to chronic anemia range from reduced productivity to 

cognitive difficulties and greater vulnerability to infections, contributing significantly to 

substantial economic losses (Machado et al., 2019).  

The Covid-19 pandemic, triggered by the SARS-CoV-2 virus, has resulted in a set of 

global public health challenges, with effects that exceed the disease itself. Measures to 

control the spread of the pathology, especially between 2020 and 2022, negatively affected 

the nutritional quality and habits of the population, resulting in an increase in the number of 

cases of iron deficiency anemia (Taghinijad et al; 2022).  

Covid-19 infection causes an inflammatory response, which interferes with iron 

metabolism, by the accumulation of iron in ferritin in macrophages and the increase in 

hepcidin, and as a consequence reduces iron release and absorption, respectively. In the 

face of Covid-19 cases, iron deficiency anemia, together with alterations in iron 

homeostasis and hyperinflammation, represent significant risk factors for the development 

of serious complications, such as lung injuries, respiratory failure, and worse clinical 

outcome with ARDS - acute respiratory distress syndrome (Bellmann-Weiler et al; 2020). 

This research offers a contribution to the understanding of the factors that influence 

hospitalizations for iron deficiency anemia in the elderly, allowing the characterization of 

patterns of incidence and regionalization. In addition, it reveals the need for preventive 
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actions, with pharmacological and nutritional approaches and measures that enable the 

continuous monitoring of the health of the elderly, especially in regions of high social 

vulnerability, where access and resources to health are limited.   

 

METHODOLOGY 

This is an ecological time series study. The research universe was secondary data, 

obtained from the SUS Hospital Information System (SIH/SUS), regarding hospitalizations 

for iron deficiency anemia in the elderly in Brazil, according to the regions of the country, in 

the period from 2017 to 2023.  

Brazil is characterized by a vast territorial extension located in South America and 

has an area of 8,510,417.771 km², considered the fifth largest territorial extension in the 

world. The country has an estimated population of 203,062,512 inhabitants, with a 

demographic density of 23.86 inhabitants/km². The country is divided into 27 federative 

units, 26 states and the Federal District, and is divided into five regions, with their 

respective populations: North (8.54%), Northeast (26.91%), Midwest (8.02%), Southeast 

(41.78%) and South (14.74%) (IBGE, 2023). 

Data were collected in August and September 2024, through the SUS Hospital 

Information System (SIH/SUS), widely available by the SUS Department of Informatics 

(DATASUS), at the electronic address 

(http://tabnet.datasus.gov.br/cgi/deftohtm.exe?sih/cnv/niuf.def) (Brasil, 2024).  

The SIH/SUS is a database in the public domain, standing out as an important tool 

for epidemiological analysis of hospitalizations. This system, based on the hospital 

admission authorization form (AIH), provides sociodemographic and clinical data, which 

make it possible to evaluate the epidemiological behavior and financial costs of the services 

owned and contracted to the SUS.  

Hospitalizations were selected based on the tenth version of the International 

Classification of Diseases (ICD 10), which groups in chapter III the diagnosis related to iron 

deficiency anemia (D50).  

The variables studied were sociodemographic (gender, age group (≥ 60 years) and 

color/race) and clinical variables (number of hospital admissions by region and per year of 

care, character of care, average hospital stay, mortality rate, average expenditure and total 

expenditure of hospitalizations). 
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The data regarding the population estimate were obtained from the Brazilian Institute 

of Geography and Statistics (IBGE) and were consulted in the institute's database of 

statistical tables (IBGE, 2024). The population estimate counted by the Census was used 

as the denominator for the years 2017 to 2023 of the series. 

For the Brazilian level, the hospitalization coefficient was calculated as the ratio 

between the total number of hospitalizations per annual elderly population. For the analysis 

stratified by length of hospitalization (elective and urgent) and outcome of hospitalization 

(discharge and death), the ratio between the number of hospitalizations in each stratum and 

the elderly population for each year was considered. Hospitalization coefficients were 

adjusted per 100 thousand inhabitants. 

The in-hospital mortality coefficient was calculated by dividing the number of in-

hospital deaths due to iron deficiency anemia by the number of hospitalizations of these 

individuals in the same year, multiplied by 100.  

For the analysis of temporal trends, the generalized linear regression model was 

used using the Prais-Winsten method, with robust variance, with the hospitalization and 

hospital mortality coefficients being the predictor variables (Y), and time (year) the outcome 

variable (X). Based on the robust variance, the coefficients of annual variation of the 

measures were quantified, the respective 95% confidence intervals (95%CI) were 

estimated, and the p-value was adequate for statistical inference. The trends in the 

hospitalization and mortality coefficients were interpreted as: increasing (p < 0.05 and 

positive change), decreasing (p < 0.05 and negative change) or stationary (p > 0.05) 

(Antunes; Cardoso, 2015). 

The tools developed by Datasus – TabWin and TabNet – were used for data 

tabulation and descriptive analysis, and the Microsoft Office Excel 2023 program for the 

construction of graphs and tables, in addition to the data analysis and statistics software 

Stata version 17.0. 

The research, as it collects secondary data in the public domain, made available 

electronically by the Ministry of Health and, as there is confidentiality about the personal 

information of the patients involved, does not require appreciation and approval by the 

Research Ethics Committee, according to Resolution No. 466/2012 of the National Health 

Council (Brasil, 2012).  
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RESULTS 

From January 2017 to December 2023, 42,805 cases of hospitalization for iron 

deficiency anemia in the elderly were recorded in Brazil. The number of hospitalizations has 

increased in recent years (5.7%), especially during and after the Covid-19 pandemic (Figure 

1). 

The annual hospitalization rate in the country also increased during and after the 

covid-19 pandemic, from 21 cases per 100 thousand elderly people in 2017 to 24 per 100 

thousand in 2023. However, the mean annual coefficient of variation was stationary, with a 

mean annual variation of -0.5% (p = 0.176) (Figure 1).  

 
Figure 1. Number of hospitalizations, coefficient per 100 thousand, and mortality rate due to iron deficiency 
anemia in the elderly in Brazil, 2017 to 2023. 

 
Source: Ministry of Health - SUS Hospital Information System (SIH/SUS) 

 

The analysis of the hospitalization coefficient and the trend by region was increasing 

in the North (annual change = 1.5%; p = 0.040) and Midwest (annual change = 1.1%; p = 

0.049) regions. However, it was stationary in the Northeast (annual change = 0.7%; p = 

0.135), Southeast (annual change = 0.6; p = 0.134) and South (annual change = -0.6%; p = 

0.090). The South region had the highest hospitalization coefficients, before and during the 

covid-19 pandemic, and after the pandemic, the North region showed the highest 

hospitalization coefficient (Figure 2 and Table 1). 
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Figure 2. Evolution of the coefficient of hospitalization for iron deficiency anemia in the elderly (per 100 
thousand inhabitants), according to the regions of Brazil, 2017 to 2023. 

 
Source. Ministry of Health – Hospital Information System of the SUS (SIH / SUS). 
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Table 1. Coefficient of hospitalization for iron deficiency anemia in the elderly and trend analysis by sex, age 
group, nature of hospitalization, hospitalization outcome, before, during, and after the Covid-19 pandemic. Brazil, 
2017 to 2023. 

 Pre-Pandemic 
Pandemi

c 
Post-Pandemic Trend Analysis for the period from 2017 to 2023 

 
Variables 

2017 
 

2018 
201
9 

2020 2021 2022 
202

3 

Coefficien
t annual 
change 

IC95%b p Tendency 

Admissions            

North 16,9 17,6 21,4 18,8 21,1 20,1 
29,
7 

1,5 
0,1 a 
3,0 

0,04
0 

Crescent 

Northeast 21,2 19,5 18,5 17,6 21,4 22,7 
24,
8 

0,7 
-0,3 a 

1,8 
0,13

5 
Stationary 

Southeast 19,8 18,9 17,5 17,1 21,1 20,9 
22,
8 

0,6 
-0,3 a 

1,5 
0,13

4 
Stationary 

On 25,4 26,5 23,1 21,3 23,0 21,7 
23,
1 

-0,6 
-1,3 a 

0,1 
0,09

0 
Stationary 

Central-
West 

20,9 17,4 17,9 20,5 22,7 21,6 
26,
9 

1,1 
0,0 a 
2,2 

0,04
9 

Crescent 

Brazil 21,0 20,2 18,9 18,2 21,5 21,4 
24,
0 

0,5 
-0,3 a 

1,3 
0,17

6 
Stationary 

Mortality 
Rate 

           

North 5,2 6,4 6,9 4,5 6,1 6,7 4,5 -0,1 
- 0,6 a 

0,5 
0,70

5 
Stationary 

Northeast 8,3 8,4 7,9 8,5 9,2 7,2 7,2 -0,1 
-0,5 a 

0,2 
0,31

5 
Stationary 

Southeast 5,9 5,6 6,2 6,8 7,5 7,5 7,0 0,3 
0,1 a 
0,5 

0,01
0 

Crescent 

On 7,4 5,4 5,2 6,0 6,4 6,1 4,1 -0,3 
-0,7 a 

0,2 
0,20

5 
Stationary 

Central-
West 

6,3 6,2 4,2 3,8 3,7 3,7 4,8 -0,3 
-0,8 a 

0,1 
0,11

8 
Stationary 

Brazil 6,8 6,3 6,3 6,7 7,4 7,0 6,3 0,0 
-0,2 a 

0,3 
0,68

5 
Stationary 

Source. Ministry of Health – Hospital Information System of the SUS (SIH / SUS). 
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Analyzing the hospitalization rate according to the profile of the patients, it was 

higher in males (22.8 to 26.0 cases/100,000), in the age group of 80 years or older (53.6 to 

60.0 cases/100,000), in the emergency situation (19.3 to 21.8/100,000) and among patients 

who progressed to cure (19.1 to 21.9/100,000),  with annual coefficients of variation of 

0.5%, 1.1%, 0.4% and 0.4%, respectively, and a stationary trend (Table 2). 

 
Table 2. Coefficient of hospitalization for iron deficiency anemia in the elderly and trend analysis by sex, age 
group, nature of hospitalization, outcome, before, during, and after the Covid-19 pandemic. Brazil, 2017 to 2023. 

 Pre-Pandemic Pandemic 
Post-

Pandemic 
 

Trend analysis for the period 
2017 to 2023 

Variables 2017 2018 2019 2020 2021 2022 2023 
variation 
annual 

95%b             p Trend 

Sex            

Male 22,8 22,1 20,7 19,8 23,1 22,6 26,0 0,5 -0,4 a 1,3 0,236 Stationary 

Female 19,5 18,7 17,4 17,0 20,2 20,5 22,3 0,5 -0,2 a 1,3 0,140 Stationary 

Age group            

60-69 11,0 10,7 9,6 10,0 11,6 11,3 12,9 0,3 -0,1 a 0,8 0,130 Stationary 

70-79 24,8 24,9 22,2 20,7 21,1 25,9 27,6 0,5 -0,6 a 1,6 0,318 Stationary 

≥80 53,6 48,7 49,3 45,8 53,2 52,0 60,0 1,1 -1,0 a 3,1 0,247 Stationary 

Character 
Hospitaliza

tion 
           

Elective 1,2 1,2 0,9 0,8 1,2 1,3 1,6 0,1 -0,1 a 0,2 0,235 Stationary 

Urgency 19,3 18,5 17,6 17,0 19,8 19,6 21,8 0,4 -0,3 a 1,1 0,178 Stationary 

Hospitalizati
on Outcome 

           

Loud 19,1 18,5 17,3 16,6 19,4 19,4 21,9 0,4 -0,3 a 1,2 0,190 Stationary 

Death 1,4 1,2 1,2 1,2 1,5 1,5 1,5 0,0 -0,0 a 0,1 0,212 Stationary 

Source. Ministry of Health – Hospital Information System of the SUS (SIH / SUS). 

 

Analyzing the mortality rate due to iron deficiency anemia among the elderly, it was 

higher in males (7.4 to 6.58%), in the age group of 80 years or older (8.09 to 7.58%) and, 

on an urgent basis (6.96 to 6.54%), with annual coefficients of variation of 0.02%, 0.05% 

and 0.002%, respectively, and a stationary trend (Table 3). 
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Table 3. Mortality rate from iron deficiency anemia in the elderly and trend analysis by sex, age group, 
hospitalization type, before, during, and after the Covid-19 pandemic. Brazil, 2017 to 2023. 

 Pre-Pandemic Pandemic 
Post-

Pandemi
c 

 
Trend analysis for the 
period 2017 to 2023 

Variables 
201
7 

2018 2019 2020 
202

1 
202
2 

2023 
variation 
annual 

95%b             p Trend 

Sex            

Male 7,4 7,04 6,08 6,76 7,82 7,79 6,58 0,02 
-0,3 a 

0,4 
0,842 Stationary 

Female 6,19 5,51 6,51 6,55 6,96 6,23 6,02 0,04 
-0,2 a 

0,3 
0,616 Stationary 

Age group            

60-69 5,46 5,59 5,1 4,57 5,82 6,18 5,21 0,04 
-0,2 a 

0,3 
0,130 Stationary 

70-79 6,56 5,25 6,22 6,67 7,09 6,06 5,91 0,01 
-0,3 a 

0,3 
0,881 Stationary 

≥80 8,09 7,91 7,31 8,45 9 8,57 7,58 0,05 
-0,3 a 

0,4 
0,676 Stationary 

Character 
Hospitalization 

           

Elective 3,82 1,52 3,97 3,24 4,86 5,85 2,94 0,24 
-0,4 a 

1,0 
0,395 Stationary 

Urgency 6,96 6,55 6,42 6,82 7,52 7,03 6,54 0,02 
-0.2 to 

0.2 
0,727 Stationary 

Source. Ministry of Health – Hospital Information System of the SUS (SIH / SUS). 

 

DISCUSSION 

The results presented showed an increase in the coefficients of hospitalizations for 

iron deficiency anemia in the elderly in Brazil from 2017 to 2023, being higher during and 

after the Covid-19 pandemic and lower before this period. Another study carried out in the 

country, carried out between 2018 and 2023, also found a significant increase in the 

number of hospitalizations for this pathology during the pandemic (Branco; Bitencourt, 

2023). 

The analysis of the hospitalization coefficient and the trend by region was increasing 

in the North and Central-West regions, and stationary in the other regions. The South 

region had the highest hospitalization coefficients, before and during the covid-19 pandemic 

and after the pandemic the North region showed the highest hospitalization coefficient. The 

regional pattern of distribution of hospitalizations for this pathology in the five macro-regions 

of the country can be explained by the degree of development of each one and be 

associated with social factors (Espíndola et al., 2023). When observing the data collected, 

the high rate of hospitalization for iron deficiency anemia in the elderly in the country 

caused a negative socioeconomic impact with high public health expenditures. 
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Anemia in the geriatric population is a public health problem that affects more than 

10% of the elderly over the age of 65 and often tends to be underdiagnosed due to the 

coexistence of some disease such as infections and neoplasms, leading to late diagnosis 

and consequently greater complications such as acute myocardial infarction, stroke,  

peripheral arterial insufficiency, thus increasing the chance of hospitalizations (Tarqui-

Mamani et al., 2015; Aruda et al., 2019). 

This increase in the rates of hospitalizations due to iron deficiency in the elderly 

before, during, and after Covid 19, may be related to the changes in habits that occurred 

during this period in Brazil, based on social distancing, implemented as an epidemiological 

control strategy. This measure negatively impacted access to nutritious food, affecting our 

eating habits and promoting an increase in sedentary lifestyle. This scenario directly 

influenced iron metabolism, through reduced adequate nutrient absorption and insufficient 

intake of iron-rich foods (Taghinijad et al., 2022). 

The Covid-19 pandemic exacerbated the difficulties faced by the elderly, contributing 

to the worsening of health conditions that culminated in hospitalizations for iron deficiency 

anemia. This situation is directly related to socioeconomic conditions, since the elderly had 

their financial income affected, which made it difficult to access healthy food and caused 

harmful effects on physical and mental health. It is notorious that a deficient nutritional 

quality is a potential aggravating factor for vulnerability in old age (Romero et al., 2021). 

Recent studies indicate a strong correlation between anemia and the severity of 

Covid-19, evidenced by the elevated levels of inflammatory markers, such as C-reactive 

protein, procalcitonin, creatinine, and D-dimer, observed in anemic patients (Tao et al., 

2021). In addition, hemoglobin levels measured in hospitals have been shown to be an 

important predictive factor for the development of the disease. Patients with low hemoglobin 

demonstrate a higher risk of ICU admission and reduced survival rates (Asadzadeh et al., 

2022). These findings suggest that both iron deficiency and impaired immune function are 

directly linked to worsening clinical status (Taghinejad et al., 2022). 

Hospitalization and mortality rates were higher in males (22.8 to 26.0 cases/100 

thousand; 7.4 to 6.58%), in the age group of 80 years and over (53.6 to 60.0 cases/100 

thousand; 8.09 to 7.58%), on an urgent basis (19.3 to 21.8/100 thousand; 6.96 to 6.54%). 

Vicenzil, Gomes, and Oliveira (2024) also highlight a growing trend in the prevalence of 

hospitalizations for iron deficiency anemia in men up to 80 years of age, which is 
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representative from 50 years of age onwards, with a peak of cases between 70 and 79 

years of age.  

The highest rates detected in elderly males over 80 years of age may be related to 

endocrine factors, such as the decrease in testosterone in adulthood, which is important in 

the production of red blood cells, favoring the appearance of iron deficiency anemia 

(Vicenzil; Gomes; Oliveira, 2024). Male susceptibility to anemia is exacerbated by 

increased iron loss, through gastrointestinal bleeding, urinary tract bleeding or in specific 

situations such as ulcers, hepatitis C and liver cirrhosis, promoting the worsening of the 

anemic condition (Brasil, 2013). 

The urgency character, on the other hand, shows that the elderly were hospitalized 

with severe anemia, due to the lack of adequate preventive follow-up, related to the 

restrictions imposed during the pandemic. Some studies also show that during the Covid-19 

pandemic, there was a worsening of cases of iron deficiency anemia, justified by the 

overload of the health system and delays in diagnosis. As a consequence, elderly people 

over 80 years of age were hospitalized urgently requiring intensive support, corroborating 

the result observed in the study (Bosco et al., 2013). 

Increased mortality in the elderly can occur even when anemia is mild, and early 

diagnosis of the disease is important, as it can be reversible with appropriate treatment 

(Aruda et al., 2019). However, critical hemoglobin levels at the time of hospital admission 

emerge as a crucial predictor of disease progression to unfavorable outcomes, including 

higher risk of ICU admission and lower survival rate (Asadzadeh et al., 2022; Wang et al., 

2022). Thus, it is important to identify the cause of anemia and its prevalence so that 

treatment can be initiated appropriately, preventing the worsening of the disease, reducing 

its progression, improving the prognosis and quality of life of elderly patients. 

 

CONCLUSION 

It is therefore concluded that hospitalizations for iron deficiency anemia among the 

Brazilian elderly, the object of the research, had a significant increase from 2017 to 2023, 

with an even sharper increase during and after the Covid-19 pandemic. This period brought 

additional challenges for the elderly, who had to adapt to the reduction in income and new 

lifestyle habits, often less healthy, contributing to the increase in sedentary lifestyle, since 

the practice of sports in gyms and outdoors became restricted during this period.  
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In terms of hospitalization and mortality rates due to iron deficiency anemia, the 

North, Northeast, and Midwest regions stand out, where significant increases were 

observed. The Southeast and South regions maintained stable coefficients. The Southeast 

recorded a slight increase, while the South reduced its coefficient of hospitalizations for iron 

deficiency anemia in the elderly population. Most hospitalizations were of an emergency 

nature, with a small increase in the rate of emergency hospitalizations. 

Thus, the importance of improving nutritional conditions, access to early diagnosis 

and intensive treatment is highlighted. This can be achieved through the implementation of 

public policies that prioritize prevention, promotion, and health education, with an emphasis 

on healthy lifestyle and eating habits. These measures aim to reduce anemia rates among 

the elderly and, consequently, hospitalizations, health service costs and mortality rates, 

ensuring dignity and quality of life for this population. 
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