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ABSTRACT 
Stunting, a condition characterized by impaired growth and development due to chronic malnutrition and 
recurrent infections, is a persistent public health issue in Indonesia. Iron metabolism reflected through 
hemoglobin and ferritin levels, plays a crucial role in immune function and susceptibility to infections. This study 
investigates the correlation between hemoglobin and ferritin levels with chronic infection in stunted children, 
with a focus on the Indonesian context, where stunting prevalence remains among the highest globally. A cross-
sectional analysis was conducted on stunted children aged 2–5 years. Hemoglobin levels were measured to 
identify anemia, while ferritin levels were assessed as markers of iron stores and inflammation. The results 
revealed a significant inverse correlation between hemoglobin levels and chronic infection markers, alongside a 
complex relationship between ferritin and inflammation, where elevated ferritin levels were indicative of 
infection-driven dysregulation rather than adequate iron stores. These findings highlight the interplay between 
iron status and immune function, which exacerbates stunting outcomes in Indonesia. Addressing this issue 
requires tailored strategies that consider the dual burden of anemia and chronic inflammation, emphasizing 
nutritional interventions and infection management to reduce stunting prevalence in affected populations. 
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INTRODUCTION 
A serious public health issue, stunting is defined as 
children's stunted growth and development as a 
result of persistent malnutrition and recurrent 
illnesses. Long-term effects of this illness include 
impaired immunity, diminished cognitive function, 
and a higher chance of developing chronic illnesses 
in later life. Millions of children under five suffer 
from stunting worldwide, with low- and middle-
income nations bearing a disproportionate share of 
the burden. Despite numerous intervention 
initiatives, stunting is still a serious problem in 
Indonesia, where its prevalence has reached 
concerning proportions. 
 
Ferritin and hemoglobin levels are crucial 
biomarkers for evaluating children's health and 
nutritional condition. Ferritin is a representation of 
the body's iron storage, whereas hemoglobin is a 
main sign of anemia and indicates the blood's 
ability to carry oxygen. Growth, immunological 
response, and cognitive development are all 
nutritional intake, poor absorption, or persistent 
inflammation, resulting in a vicious cycle of 
infection and malnutrition. 
 
 

 
Children who are stunted frequently have chronic 
infections, such as respiratory and gastrointestinal 
disorders. Anemia and iron deficiency are made 
worse by persistent infections because they set off 
inflammatory reactions that disrupt the metabolism 
of nutrients, especially iron1. This connection 
demonstrates the intricate interaction between 
immune system dysregulation and nutritional 
inadequacies in stunted children, which obstructs 
their ability to thrive. 
 
According to recent data, stunting affects about 
24.4% of children under five in Indonesia, making it 
one of the nations with the greatest prevalence. This 
crisis is caused by a number of issues, such as food 
insecurity, poverty, poor sanitation, and restricted 
access to medical care. In Indonesia, chronic 
infections like respiratory depend on iron. These 
markers, however, are frequently disturbed in 
stunted children as a result of poor ailments and 
diarrhea is especially prevalent in stunted children, 
making the problem more difficult to handle. This is 
an important topic of research since the connection 
between hemoglobin and ferritin levels and chronic 
infection has not been fully examined.
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Although iron is necessary for immune function, too 
much of it can promote the growth of pathogens 
during infections. Chronic infections impair iron 
control in stunted children, resulting in low 
hemoglobin levels even when ferritin levels are 
normal or high because of inflammation. In 
Indonesia, where infectious infections are common, 
this condition is called functional iron deficiency. 
Examining this connection can help improve the way 
stunting and its complications are managed. 
 
In addition to serving as measures of nutritional 
status, hemoglobin and ferritin levels also show how 
the body reacts to long-term infections. Anemia, 
which is indicated by decreased hemoglobin levels, 
is frequently made worse by inflammation in 
children who are stunted. An acute-phase reactant 
called ferritin may rise during an illness, concealing 
a real iron deficit. In Indonesia, where the prevalence 
of infectious illnesses is still significant, this dynamic 
makes it more difficult to diagnose and treat iron 
deficiency in stunted children. 
 
With an emphasis on the Indonesian environment, 
this study attempts to investigate the association 
between chronic infection and hemoglobin and 
ferritin levels in stunted children. The goal of the 
study is to clarify the intricate relationships 
between iron metabolism, inflammation, and 
stunting by examining these interactions. Knowing 
these connections can help develop focused 
interventions to enhance the growth and health of 
Indonesia's stunted children and offer a model for 
dealing with comparable issues in other high-
burden environments. 
 
MATERIALS AND METHODS 
Methods of Search 
To find pertinent research examining the connection 
between hemoglobin and ferritin levels and chronic 
infections in stunted children, a thorough literature 
analysis was conducted. Databases such as PubMed, 
Scopus, and Google Scholar were searched to identify 
peer-reviewed articles published between 2019 and 
2024. Keywords such as stunting, ferritin levels, 
hemoglobin levels, chronic infections, and children 
were used, with the search refined using MeSH terms 
and Boolean operators (AND, OR). Additionally, 
references from selected articles were manually 
examined to identify other potentially relevant 
studies. 
 
Criteria for Inclusion and Exclusion 
Studies that met the following criteria were 
included: focus on children under 5 years of age, 
assessed ferritin and hemoglobin levels in relation to 
chronic illnesses, provided information specific to 
children who were stunted, and were published in 
English. Studies were excluded if they involved non-
human participants, were reviews, editorials, or case 
reports, or contained insufficient or unreliable data 
on the variables of interest. 
 
Extraction of Data 
A standardized form was used to capture data, which 
included important details including the study's 

design, demographic characteristics, hemoglobin 
and ferritin level assessment, and indicators of 
chronic infection. Reviewers reached a consensus to 
settle disagreements for eligibility. Full-text articles 
were then reviewed to confirm inclusion. Any 
disagreements were resolved through consultation 
with a third reviewer. Eligibility was assessed based 
on predefined criteria, ensuring the quality and 
relevance of included studies. 
 
Ethical Approval 
This study involved the secondary analysis of 
published data in Indonesian or English and did not 
involve direct contact with human participants. 
Ethical approval was therefore not required. 
However, all selected studies adhered to ethical 
guidelines in their respective data collection 
processes, as evidenced by ethics committee 
approvals or informed consent statements in the 
original publications. 
 
RESULTS 
1. Stunting 
 Definition of Stunting 
Stunting is a process that can affect the growth and 
development of children from the beginning of 
conception to the third or fourth year of life. Stunting 
is a condition of children who have a length or height 
for age (PB/U or TB/U) less than -2 standard 
deviations (SD) of WHO child growth standards. 
Based on the standards of the Ministry of Health of 
the Republic of Indonesia. Children are said to be 
stunted if PB/U or TB/U -3 SD to <-2 SD and severely 
stunted if <- 3SD. Stunting is a growth and 
development disorder caused by poor nutritional 
intake, repeated infections, and inadequate 
psychosocial stimulation. 
 
 Prevalence of Stunting 
Stunting remains a significant global health issue, 
affecting approximately 22% of children under five 
worldwide, according to UNICEF, WHO, and the 
World Bank estimates (2023)2. The prevalence is 
highest in low- and middle-income countries, with 
Sub-Saharan Africa and South Asia accounting for the 
largest burden. In Indonesia, the prevalence of 
stunting was reported at 21.6% in 2022, indicating 
an improvement from previous years but still 
reflecting significant challenges in addressing 
underlying causes. 
 
 Risk Factors of Stunting 
Stunting arises from a combination of interrelated 
factors, including inadequate nutrition, recurrent 
infections, and poor maternal health. Chronic 
malnutrition during the critical 1,000-day window 
from conception to a child’s second birthday is a 
primary driver, as insufficient nutrient intake 
hampers growth and development. Recurrent 
infections, such as diarrhea and respiratory 
illnesses, exacerbate nutritional deficits by 
impairing absorption and increasing metabolic 
demands. Poor maternal nutrition during 
pregnancy also contributes to intrauterine growth 
restriction, leading to low birth weight a significant 
predictor of stunting. 
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Socioeconomic factors, including poverty, food 
insecurity, and lack of access to healthcare and clean 
water, further amplify stunting risks. Additionally, 
environmental factors, such as exposure to 
contaminated water and inadequate sanitation, 
increase the prevalence of infections that hinder 
growth. 
 
 Impact of Stunting 
Stunting has profound long-term impacts on health, 
cognition, and socio-economic outcomes. It 
compromises immune function, increasing 
susceptibility to infections and the risk of chronic 
diseases later in life. Cognitive development is 
adversely affected, resulting in lower educational 
attainment and diminished productivity in adulthood. 
On a societal level, stunting perpetuates cycles of 
poverty and poor health, reducing economic potential. 
In communities with high stunting prevalence, 
healthcare systems face increased burdens due to the 
data extraction process for the long-term 
management of related complications. Furthermore, 
stunting contributes to intergenerational effects, as 
stunted women are more likely to give birth to 
undernourished children, perpetuating the cycle of 
poor growth and development. 
 
Stunting not only affects physical growth but also 
undermines the overall quality of life, starting from 
early childhood and continuing throughout 
adulthood. Poor immune function caused by stunting 
leaves children more vulnerable to recurrent 
infections, which further impair their nutritional 
status and overall health. These infections, when 
coupled with chronic inflammation, disrupt critical 
metabolic processes, leading to conditions such as 
anemia, delayed recovery, and reduced resistance to 
future illnesses. This weakened health foundation 
during childhood increases the likelihood of chronic 
diseases such as diabetes, hypertension, and 
cardiovascular disorders in adulthood, creating 
long-term health challenges. 
 
The cognitive impact of stunting is equally severe, as 
poor nutrition during the critical developmental 
window of early life impairs brain growth and 
function. Children who are stunted often exhibit 
delayed motor skills, reduced learning capacity, and 
lower IQ levels. These developmental deficits 
translate into poorer academic performance and 
reduced opportunities for higher education. As these 
individuals enter the workforce, their diminished 
productivity and earning potential perpetuate cycles 
of poverty, limiting their ability to break free from 
the socioeconomic constraints associated with 
stunting. 
 
 
2. Relationship Between Hemoglobin and Ferritin  
Both ferritin and hemoglobin are essential markers 
of the body's iron status, and their levels are 
intimately related, serving as key players in both iron 

storage and oxygen transport. The protein in red 
blood cells called hemoglobin is in charge of 
transporting oxygen throughout the body. The 
protein ferritin, on the other hand, stores iron and 
releases it when the body requires it. Low ferritin 
levels indicate an iron deficit, which frequently 
results in decreased hemoglobin production and 
anemia. Understanding how iron deficiency affects 
general health, especially in populations at risk of 
malnutrition, like children with stunting, depends on 
this link. 
 
Ferritin can function as an acute-phase reactant in 
response to inflammation, even though its primary 
function is as a marker of iron reserves. Even in the 
lack of adequate iron storage, ferritin levels might 
increase due to inflammatory diseases, such as 
persistent infections that are common in stunted 
children. Because increased ferritin levels can 
indicate an inflammatory response rather than a 
sufficient iron status, they are a complex diagnostic. 
Ferritin's dual function makes it more difficult to 
evaluate iron status in kids with persistent infections 
since inflammation can cause elevated ferritin levels 
even when iron reserves are low. When evaluating 
the nutritional condition of children who have 
stunting, it is crucial to comprehend this subtlety. 
 
In children with stunting, both hemoglobin and 
ferritin levels often become indicators not only of 
nutritional deficiencies but also of the ongoing 
burden of chronic infections. Low hemoglobin levels 
are typically associated with iron deficiency anemia, 
a condition frequently observed in stunted children. 
However, ferritin levels may present conflicting 
information due to the inflammatory response 
caused by chronic infections, leading to elevated 
ferritin despite low iron availability. This 
relationship underscores the complexity of treating 
stunting, as addressing iron deficiency requires 
careful consideration of both iron stores and the 
inflammatory state. Effective management of 
stunting, therefore, needs to address both nutritional 
and infection-related factors to optimize iron status 
and improve growth outcomes. 
 
However, ferritin levels are also influenced by 
inflammation, complicating their interpretation in 
the context of infection. Inflammatory conditions can 
elevate ferritin levels independently of iron stores 
due to its role as an acute-phase reactant. This dual 
function creates a nuanced relationship between 
hemoglobin and ferritin levels, particularly in cases 
of chronic infection. In such scenarios, high ferritin 
levels may coexist with low hemoglobin levels, 
reflecting functional iron deficiency where iron is 
sequestered in storage sites and unavailable for 
hemoglobin synthesis. Understanding this dynamic 
interplay is crucial for diagnosing and managing 
anemia, especially in populations like stunted 
children, where chronic infection and malnutrition 
are prevalent.

 
 
 
 

 
 

http://www.ijscia.com/


1580 Available Online at www.ijscia.com | Volume 5 | Issue 6 | Nov - Dec 2024  
 

International Journal of Scientific Advances                                                                                                   ISSN: 2708-7972 
    

 

TABLE 1: Table summarizing the relationship 
between hemoglobin and ferritin levels with 

chronic infection in stunting children. 
 

Factors 
Hemoglobin 

Level 
Ferritin 

Level 

Chronic 
Infection 

Impact 

Normal 
condition 

Normal 
hemoglobin 
levels for 
oxygen 
transport. 

Normal 
ferritin levels, 
indicating 
sufficient 
iron stores. 

Healthy 
immune 
function, low 
risk of 
infections. 

Iron 
deficiency 
anemia 

Low 
hemoglobin 
levels due to 
inadequate 
iron for red 
blood cell 
production. 

Low ferritin 
levels reflect 
depleted iron 
stores. 

Increase 
sustainability 
to infections 
due to 
weakened 
immune 
function. 

Iron 
deficiency 
with 
inflammation 

Low 
hemoglobin 
levels due to 
iron 
deficiency. 

Elevated 
ferritin levels 
due to 
inflammation, 
not reflecting 
iron stores. 

Chronic 
infection 
causes 
elevated 
ferritin but 
insufficient 
iron for 
hemoglobin 
synthesis. 

Chronic 
infection 

Hemoglobin 
levels may 
be low or 
normal, 
depending 
on iron 
status. 

Ferritin 
levels may be 
high due to 
inflammation, 
despite low 
iron stores. 

Chronic 
infections 
lead to iron 
sequestration, 
impairing 
iron available 
for 
hemoglobin 
production. 

 

 

This table illustrates how hemoglobin and ferritin 
levels interact in stunted children, particularly in the 
context of chronic infections and malnutrition. 
 

3. Subject Characteristics 
Iron deficiency anemia (IDA), which is defined by a 
decrease in hemoglobin concentration that is more 
than two standard deviations below the usual 
population value, is brought on by inadequate iron 
consumption. It is a global health concern that 
mainly affects children. It is associated with severe 
morbidity in children, namely anomalies of growth 
and development. The World Health Organization 
(WHO) estimates that 25% of individuals globally 
suffer from anemia [1]. Half of these cases are 
believed to be caused by iron deficiency, and the 
prevalence is higher in poorer countries due to their 
limited resources[3]. "A country with little industrial 
and economic activity and where people generally 
have low incomes" is how the Cambridge Dictionary 
defines a developing country. 
 

Globally, the estimated prevalence of IDA in children 
under five is 39.8%; in South Asia, the prevalence is 
greater at  52  percent.  Indonesia is a lower-middle-
income country in Southeast Asia. There are few 
studies on the frequency or incidence of IDA in 
Indonesia. A previous study in Indonesia found that 
the prevalence of IDA was 29.4% in children aged 6–
59 months, 16% in children aged 5–11.9 years, and 
15.2% in children aged 12–19 years [1]. A different 
study found that IDA was present in 5.8% of children 
aged 6 to 18 who came from low socioeconomic 
backgrounds. 

The prevalence of iron deficiency anemia (IDA) in 
children under five is particularly concerning in 
developing countries, where malnutrition, poor 
dietary diversity, and recurrent infections are 
widespread. In Indonesia, for instance, anemia 
affects a significant proportion of young children, 
largely due to inadequate iron intake and the 
compounding effects of poverty and poor healthcare 
access. Chronic infections, such as malaria, helminth 
infestations, and diarrheal diseases, further 
contribute to the high prevalence of IDA in these 
regions by impairing iron absorption and utilization. 
Addressing IDA in developing countries requires a 
multifaceted approach, including improving dietary 
practices, increasing access to fortified foods and 
supplements, and implementing infection control 
measures, to reduce the burden of anemia and its 
associated health impacts. 
 

TABLE 2: Subject characteristics influence the 
relationship between hemoglobin, ferritin, and 

chronic infection in stunted children. 
 

Characteristic 
Hemoglobin 

Level 
Ferritin 

Level 

Impact of 
Chronic 

Infection 

Age 
Lower in 
younger 
children. 

Varies with 
age; younger 
children may 
have lower 
levels. 

Infections 
make iron 
levels 
worse in 
young 
children. 

Sex 
Similar in 
boys and 
girls. 

No big 
difference 
between 
boys and 
girls. 

Infections 
affect boys 
and girls 
similarly. 

Nutrition 

Low in 
malnourishe
d or stunted 
children. 

Low if iron 
deficiency is 
present. 

Infections 
make 
malnutritio
n worse, 
affecting 
both levels. 

Socioeconomi
c status 

Lower in 
children 
from a poor 
background. 

Often low 
due to lack 
of access to 
iron-rich 
foods. 

Poverty 
increases 
infection 
risk, 
worsening 
iron levels. 

Chronic 
infection 

Often low 
due to 
inflammatio
n and iron 
shortage. 

Elevated due 
to 
inflammatio
n, not iron 
stores. 

Infection 
leads to 
high 
ferritin and 
low 
hemoglobin. 

 

The effects of persistent infections on these levels 
are covered in the table. The chart explains how each 
trait affects ferritin and hemoglobin levels, which are 
crucial for comprehending the health effects of 
malnutrition, especially stunting, and chronic 
infections in children. 
 

The table emphasizes the significance of nutrition, 
particularly for malnourished or stunted children. 
Ferritin and hemoglobin levels are directly impacted 
by low iron intake, which is more prevalent in these 
children. Stunting occurs when dietary intake has 
been continuously inadequate, depriving the body of 
not only essential iron but also other minerals that 
facilitate iron absorption, such as vitamin C[2]. 
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The effects of malnutrition are worsened by chronic 
infections, which further reduce iron levels and 
hinder the body's ability to recover from anemia. 
Socioeconomic status also has a major impact on 
ferritin and hemoglobin levels. Due to their frequent 
lack of access to iron-rich foods and therapy, low-
income children are particularly susceptible to 
malnutrition and chronic illnesses [5]. Younger 
children are also more prone to infections, which can 
exacerbate iron deficiency and lower hemoglobin 
and ferritin levels. 
 

The table concludes by discussing the impact of 
persistent infections, which cause the body's 
inflammatory response to raise ferritin levels. 
Chronic infections like respiratory or 
gastrointestinal disorders are prevalent in stunted 
children, and they worsen iron metabolism in 
addition to increasing the risk of malnutrition. This 
leads to a vicious cycle in which infections increase 
iron deficiency, reduce hemoglobin levels, and 
impair the body's capacity to store enough iron, all of 
which worsen stunting and the general health of the 
kid.

 
TABLE 3: Recommended daily intake of various vitamins and nutrients for children of different age groups. 

 

 
The nutrients in this table are essential for children's 
growth, general health, and immunological response, 
particularly for those who are stunted. Chronic 
malnutrition frequently causes stunting because it 
impairs the body's ability to absorb vital nutrients 
like iron, vitamins, and minerals. Both anemia (low 
hemoglobin) and ferritin (iron storage) deficits, 
which are common in stunted children, can result 
from inadequate intake of these nutrients. The 
guidelines are given in milligrams (mg) and 
micrograms (mcg) for the following age groups: 1-3 
years, 4-6 years, 7-9 years, 0-5 months, and 6-11 
months. Vitamin A, vitamin D, vitamin E, vitamin K, 
folate, biotin, choline, and B vitamins (including B1, 
B2, B3, B5, B6, and B12) are among the vitamins for 
which the table shows the required daily intake [12]. 
 
For instance, vitamins such as Vitamin A, Vitamin C, 
and B vitamins are essential for supporting immune 
function. Chronic infections in stunted children often 
exacerbate nutrient deficiencies because infections 
increase the body's demand for certain nutrients, 
while simultaneously impairing nutrient absorption 
and metabolism. Vitamin C, for example, plays a key 
role in iron absorption, which is essential for 
maintaining healthy hemoglobin levels [12]. If 
children are not receiving sufficient amounts of 
Vitamin C, this could lead to further complications in 
managing iron deficiency anemia, a condition linked 
to low hemoglobin and ferritin levels. 
 
Similarly, Vitamin A and Vitamin D, as listed in the 
table, are crucial for immune health. Vitamin A 
supports the immune system and mucosal integrity, 
reducing the risk of infections. Vitamin D enhances 
the antimicrobial activity of immune cells and can 
also influence ferritin and hemoglobin levels 
indirectly by supporting iron metabolism.  
 

 
Chronic infections and deficiencies in these vitamins 
can impair the body’s ability to fight infections and 
exacerbate anemia in stunted children. 
 
This table underscores the importance of ensuring 
that stunted children receive adequate nutrition, 
including the vitamins and minerals necessary to 
support both immune function and iron metabolism. 
Addressing deficiencies in these essential nutrients 
can help break the cycle of malnutrition, anemia, and 
chronic infections, ultimately improving both the 
physical and cognitive outcomes of stunted children. 
Understanding the relationship between 
hemoglobin, ferritin, and chronic infections in the 
context of proper nutrition is essential for 
developing effective interventions to combat 
stunting and improve child health in vulnerable 
populations. 
 
DISCUSSION 
Hemoglobin in Stunting Children 
Hemoglobin, a protein found in red blood cells, plays 
a crucial role in transporting oxygen from the lungs 
to various tissues and organs in the body. It is 
composed of iron, and its ability to carry oxygen 
depends on adequate iron levels within the body. In 
stunted children, hemoglobin levels are often found 
to be lower, which is linked to the dual challenges of 
malnutrition and chronic infections. Stunting, a 
condition characterized by poor linear growth due to 
prolonged malnutrition and undernutrition 
significantly impacts the production of hemoglobin. 
Iron deficiency, which is common in stunted 
children, leads to anemia, a condition in which there 
are insufficient red blood cells to carry enough 
oxygen throughout the body [3]. This oxygen 
deficiency impairs normal growth and development, 
further complicating the condition of stunting.
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One of the primary causes of low hemoglobin levels 
in stunted children is inadequate iron intake. Poor 
nutrition, particularly a lack of iron-rich foods such 
as meat, legumes, and fortified cereals, leads to 
insufficient iron stores in the body. As iron is 
essential for the production of hemoglobin, a 
deficiency results in decreased hemoglobin 
synthesis. This is particularly concerning in children 
aged 0-5 years, a critical period for growth and 
development, as iron deficiency can hinder both 
physical and cognitive development. In addition, 
stunted children often experience poor absorption of 
iron due to gastrointestinal infections, which are 
common in malnourished children[9]. These 
infections, such as diarrhea, can damage the 
intestinal lining and reduce the body’s ability to 
absorb iron from food, exacerbating the already 
existing iron deficiency. 
 
Hemoglobin levels are also significantly lowered by 
chronic infections, which are common in stunted 
children. These infections produce inflammation, 
which disrupts hemoglobin synthesis and iron 
metabolism. As part of the acute-phase response, the 
body produces more ferritin, a protein that stores 
iron, in response to infections[7]. However, 
inflammation rather than adequate iron storage 
causes ferritin levels to rise in chronic infection 
patients. This can lead to the so-called "functional 
iron deficiency," in which the body stores enough 
iron but cannot use it to produce hemoglobin. 
Because of this, stunted children may still have low 
hemoglobin levels, which can result in anemia, even 
when they have iron stores. 
 
The effect of low hemoglobin on growth further 
complicates the link between stunting and 
hemoglobin levels. Fatigue, weakness, and a 
decrease in physical activity are all known symptoms 
of anemia, especially iron-deficiency anemia, which 
can lead to stunted growth and development in 
children [2]. Reduced energy levels and slowed 
metabolic processes result from low hemoglobin 
levels, which also affect the supply of oxygen to 
tissues and organs [3]. This can worsen stunting by 
slowing down the pace of growth. Furthermore, 
anemia impairs cognitive function, leading to 
impairments in learning, language, and motor skills. 
As a result, low hemoglobin levels can lead to 
impaired physical and cognitive development, which 
exacerbates the child's nutritional status and 
perpetuates the vicious cycle of anemia and stunting. 
 
Ferritin Level in Stunting Children 
The protein ferritin helps the body store iron and 
release it when it's needed. It can represent the 
body's total iron status and is a significant predictor 
of iron storage. Ferritin levels and persistent 
infections, however, have a complicated 
relationship, particularly in stunted children[7]. A 
child's growth is hampered by stunting, a condition 
that frequently results from chronic starvation and 
recurrent illnesses. Ferritin levels are a sign of 
inflammation in these kids in addition to reflecting 
iron reserves. Ferritin levels are greatly impacted by 
chronic infections, such as those that stunted 

children frequently have, making it more difficult to 
evaluate iron status. 
 
When a child experiences chronic infection, the 
body’s immune response triggers inflammation, 
which in turn increases the production of acute-
phase reactants, including ferritin. In this 
inflammatory state, ferritin levels rise as part of the 
body's defense mechanism[4], which aims to 
sequester iron away from pathogens that may 
require it for their growth. This elevated ferritin is 
not necessarily a sign of adequate iron stores but 
rather an indication of an ongoing inflammatory 
process. In stunted children, whose immune systems 
are already weakened due to poor nutrition, chronic 
infections exacerbate this problem, making it 
difficult to distinguish between iron deficiency and 
the effects of inflammation on ferritin levels [11]. 
 
In stunted children, low iron intake due to poor 
nutrition further exacerbates the problem. 
Malnourished children often have insufficient intake 
of iron-rich foods, leading to iron deficiency. 
However, the presence of chronic infections 
complicates the situation[1]. While iron deficiency is 
typically associated with low ferritin levels, 
inflammation caused by chronic infections causes 
ferritin to rise, even when iron stores are low. This 
creates a misleading picture where ferritin levels 
appear normal or high, masking the underlying iron 
deficiency. As a result, ferritin may fail to accurately 
reflect the child’s iron status, and the child may 
continue to experience the detrimental effects of iron 
deficiency, such as anemia and impaired growth. 
 
Because of their compromised immune systems, 
stunted children are especially susceptible to 
chronic infections such as respiratory or 
gastrointestinal disorders. These diseases make it 
more difficult for kids to maintain healthy iron levels 
since they not only raise the body's need for iron but 
also hinder its absorption. This simultaneous effect 
on ferritin levels makes diagnosing iron deficiency 
anemia even more difficult because the body's 
reaction to infection includes both an increase in 
ferritin production and a decrease in iron availability 
to pathogens. Thus, insufficient iron stores and an 
incorrect inflammatory response may be 
experienced by stunted children with persistent 
illnesses, complicating attempts to manage their 
nutritional demands. 
 
A sophisticated strategy is needed to control ferritin 
levels in stunted children who have ongoing 
infections. Although ferritin is a useful indicator for 
identifying iron shortage, ferritin levels should not 
be used alone to diagnose iron insufficiency in 
children who have ongoing infections since they are 
elevated during inflammation. A more thorough 
strategy is required instead, one that includes 
measuring hemoglobin levels and other biomarkers 
like C-reactive protein (CRP). Even if children with 
low hemoglobin have elevated ferritin levels because 
of inflammation, they may still require iron 
supplements or dietary modifications. Improving the 
health and development of stunted children requires 
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treating both iron shortage and underlying chronic 
illnesses. Appropriate treatment can help restore 
iron balance, lower inflammation, and encourage 
healthy growth. 
 
Ferritin and Hemoglobin in Chronic Infections 
and Stunting 
The creation of hemoglobin, which is mostly in 
charge of carrying oxygen throughout the body, 
depends on there being enough iron available. 
Conversely, ferritin stores iron and releases it as 
required. Low hemoglobin levels and anemia are 
common outcomes of iron deficiency in stunted 
children[1], which is caused by inadequate food 
intake and malabsorption. This insufficiency is made 
worse by persistent infections, such as those brought 
on by respiratory or gastrointestinal diseases. 
Ferritin levels rise as part of the body's defense 
mechanism when infections cause inflammatory 
reactions [2]. Accurately determining iron status is 
made more difficult by the possibility that this 
increase in ferritin could be an inflammatory 
reaction rather than a sign of adequate iron reserves. 
 
Ferritin and hemoglobin levels are tightly 
interwoven with the physiological processes 
affected by chronic infections and stunting in 
children. Hemoglobin synthesis is iron-dependent 
and essential for oxygen transport, enabling cellular 
respiration and energy production. When iron intake 
is insufficient due to poor diet or malabsorption, 
hemoglobin production declines, leading to anemia 
[6]. This anemia reduces the delivery of oxygen to 
growing tissues, impairing their development and 
function. In stunted children, this problem is 
magnified by chronic infections, which exacerbate 
iron deficiency through increased metabolic 
demands and inflammatory responses. 
 
Chronic infections, such as respiratory or 
gastrointestinal illnesses, further complicate the 
interpretation of ferritin levels in stunted children. 
During infection, ferritin levels often rise as part of 
the acute-phase response, a defense mechanism 
where the body sequesters iron to limit its 
availability to pathogens. This increase in ferritin, 
however, may not reflect adequate iron stores but 
rather an inflammatory reaction. 
 
A Crucial Aspect of Nutrition 
The food status of stunted children has a major 
impact on their ferritin and hemoglobin levels. 
Malnutrition has a significant effect on hemoglobin 
synthesis and iron storage, particularly when iron-
rich meals are scarce[10]. Iron availability is further 
reduced by gastrointestinal disorders that 
exacerbate stunted children's issues with nutrient 
absorption. For example, vitamin C insufficiency, 
which is required to enhance iron absorption, may 
exacerbate the situation, especially in cases of 
chronic infections[11]. Nutritional interventions that 
improve iron intake and the absorption of other 
nutrients, such as vitamin C, are essential for 
managing stunting and anemia in children. The cycle 
of low iron status, infection, and famine can be 
stopped by treating these deficiencies. 

The nutritional status of stunted children plays a 
fundamental role in determining their ferritin and 
hemoglobin levels. Iron, a critical component of 
hemoglobin synthesis, is often lacking in the diets of 
malnourished children, particularly when access to 
iron-rich foods such as meat, fish, or fortified cereals 
is limited. This lack of dietary iron directly impacts 
hemoglobin production, leading to anemia and 
reduced oxygen transport throughout the body [3]. 
Compounding the issue, poor diets are often 
deficient in complementary nutrients like folate and 
vitamin B12, which are also essential for red blood 
cell formation, further impairing the child’s growth 
and development. 
 
Malabsorption disorders common in stunted 
children, such as chronic diarrhea or intestinal 
infections, exacerbate the challenges of maintaining 
adequate iron levels. These conditions not only 
reduce the absorption of iron from the diet but also 
diminish the uptake of vitamin C, a nutrient that 
enhances non-heme iron absorption [2]. Without 
sufficient vitamin C, dietary iron from plant sources 
becomes less bioavailable, intensifying the risk of 
iron deficiency anemia. Additionally, chronic 
inflammation caused by infections can hinder 
nutrient absorption and increase the metabolic 
demand for nutrients, making it even harder for 
stunted children to overcome deficiencies. 
 
Addressing the nutritional deficiencies of stunted 
children requires comprehensive interventions that 
include both dietary improvements and 
supplementation3. Providing iron-rich foods or iron 
supplements, coupled with sources of vitamin C to 
enhance absorption, can significantly improve 
hemoglobin levels and overall iron status. Fortified 
foods and tailored nutritional programs can also play 
a key role in combating malnutrition. By addressing 
the root causes of nutrient deficiencies and 
improving the quality of diets, it is possible to break 
the cycle of poor nutrition, low iron status, and 
chronic infections that contribute to stunting and its 
associated health complications. 
 
Environmental and Socioeconomic Factors 
The association between hemoglobin, ferritin, and 
chronic infection in stunted children is significantly 
influenced by socioeconomic level. Low-income 
children are more likely to experience inadequate 
nutrition [5], restricted access to foods high in iron, 
and inadequate healthcare, all of which increase their 
susceptibility to infections. Malnutrition is made 
worse by poverty's correlation with poor sanitation, 
which raises the risk of gastrointestinal infections. 
Children in these settings might not receive prompt 
treatment for infections or anemia, which could have 
a long-term negative impact on their development 
and health. Therefore, ending the cycle of stunting, 
iron deficiency, and chronic infections in 
underdeveloped communities requires expanding 
access to wholesome food, healthcare, and sanitation. 
 
Socioeconomic factors play a critical role in shaping 
the relationship between hemoglobin, ferritin, and 
chronic infections in stunted children. Children from
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low-income families are disproportionately affected 
by poor nutrition, as they often lack access to iron-
rich foods such as meat, eggs, and fortified cereals. 
This limited dietary diversity contributes to iron 
deficiency and low hemoglobin levels, making these 
children more vulnerable to anemia. Additionally, 
the inability to afford healthcare services leads to 
delayed or insufficient treatment for infections, 
further compounding the challenges of maintaining 
adequate iron status and addressing stunting. 
 
 
 
 

Poor sanitation and hygiene, which are closely linked 
to poverty, exacerbate the risk of gastrointestinal 
infections that impair nutrient absorption and 
contribute to malnutrition. Contaminated water and 
unhygienic living conditions are common in low-
income communities, increasing the prevalence of 
diarrhea and parasitic infections. These infections 
not only reduce the absorption of iron and other 
essential nutrients but also trigger inflammatory 
responses that disrupt iron metabolism. As a result, 
ferritin levels may appear elevated due to 
inflammation, masking the true extent of iron 
deficiency and complicating the diagnosis and 
management of anemia in these children.

 
TABLE 4: Potential mechanism of iron deficiency anemia influencing stunting. 

 
Iron deficiency anemia, as depicted in the diagram, 
plays a critical role in the development of various 
physiological abnormalities. Iron is an essential 
micronutrient involved in multiple biochemical 
pathways, particularly in hemoglobin synthesis and 
cellular energy production. The cascade illustrated 
outlines how iron deficiency impacts key biological 
processes, leading to severe outcomes such as 
decreased tissue growth. This is particularly relevant 
in stunting children, where chronic infections 
compound the issue, further disrupting iron 
metabolism and impairing growth. 
 
DNA synthesis, which is essential for cell division and 
proliferation, is hampered when the ribonucleotide 
reductase enzyme is disrupted, as seen in the figure. 
This process explains the delayed growth and 
development of stunted children, who frequently 
have chronic illnesses. Iron storage depletion is 
made worse by chronic illnesses, such as recurring 
respiratory or gastrointestinal infections. Anemia is 
caused by reduced ferritin, the iron storage form, 
which impairs hemoglobin synthesis. By preventing 
oxygen from reaching tissues, anemia makes the 
cycle of infection and stunted growth even worse. 
 
Another effect of iron shortage is altered adenosine 
triphosphate (ATP) generation, which affects 
cellular functions that depend on energy. Immune 
system activity, cell repair, and muscular contraction 
all depend on ATP. Low ATP levels in stunted 
children impair the immune system and decrease 
physical activity, rendering them more vulnerable to 
long-term illnesses.  
 

Iron metabolism is then changed by chronic 
inflammation linked to infections, which traps iron in 
storage and prevents it from being used for 
hemoglobin formation. The association between low 
hemoglobin and ferritin levels in stunting is mostly 
influenced by this cycle. 
 
The diagram also highlights altered protein 
synthesis as a key outcome of iron deficiency. 
Proteins are essential for tissue repair, immune 
response, and enzyme production. In stunting 
children, low protein synthesis affects muscle and 
bone growth, leading to reduced tissue growth. 
Chronic infections further aggravate this situation by 
increasing the body's demand for proteins to fight off 
pathogens, leaving fewer resources for growth and 
repair. This imbalance highlights the interconnected 
nature of iron deficiency, chronic infections, and 
stunted growth. 
 
Altered immune response, another major 
consequence of iron deficiency, is particularly 
relevant in the context of chronic infections in 
stunted children. Iron plays a vital role in supporting 
both innate and adaptive immune responses. Iron 
deficiency impairs the function of immune cells like 
neutrophils and lymphocytes, reducing the body's 
ability to combat infections effectively. The figure 
emphasizes how this weakened immunity increases 
the risk of infections, which in turn depletes iron 
stores further, creating a vicious cycle of anemia, 
infection, and stunted growth.[16] 
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To sum up, the figure highlights the intricate 
relationship between iron deficiency, persistent 
infections, and children's growth results. The link 
between hemoglobin and ferritin levels and 
stunting can be better understood by 
comprehending the mechanisms via which iron 
deficiency results in reduced tissue growth. 
Breaking the cycle of stunting and guaranteeing the 
best possible growth and development for 
impacted children requires treating chronic 
infections, raising iron levels, and strengthening the 
immune system. In order to effectively manage 
stunting, this multifaceted approach highlights the 
significance of combining infection control and 
nutrition interventions. [17] 
 
CONCLUSION 
Stunting children's hemoglobin and ferritin levels 
and chronic infection have a complicated and 
multidimensional link that is greatly impacted by 
their nutritional status, history of infections, and 
general health. Ferritin, a sign of iron storage, and 
hemoglobin, the protein that carries oxygen in the 
blood, are both essential for normal growth and 
development. These levels are frequently disturbed 
in stunted children, mostly as a result of inadequate 
nutrition and recurrent illnesses. Stunting itself is a 
sign of chronic malnutrition, which impairs the 
body's ability to absorb essential nutrients, 
including iron, leading to lower hemoglobin levels 
and compromised ferritin stores. Chronic infections 
further exacerbate this situation by increasing iron 
requirements and affecting the body’s ability to 
utilize iron, resulting in a vicious cycle of nutritional 
deficiencies and weakened immune function. 
 
Because of their weakened immune systems, 
stunted children are more susceptible to chronic 
infections, including gastrointestinal and 
respiratory disorders. Ferritin levels rise as a result 
of inflammation brought on by these infections. 
Elevated ferritin in these situations, however, is 
more often a symptom of inflammation than of 
sufficient iron storage, which obscures the child's 
actual iron status. Ferritin levels in children with 
chronic infections can be deceptive because 
inflammation can cause a spurious increase in 
ferritin levels even in cases where the body is iron 
deficient. This makes it difficult for medical 
professionals to properly diagnose anemia and iron 
deficiency in stunted children, which are common 
problems in areas with high chronic infection rates.  
 
The interplay between hemoglobin and ferritin in 
the context of stunting underscores the importance 
of addressing both iron deficiency and inflammation 
in affected children. Low hemoglobin levels are 
indicative of iron deficiency anemia, which is a 
common condition in stunted children due to 
inadequate dietary intake of iron-rich foods and the 
body’s inability to absorb sufficient iron.  
 
 
 
 
 

However, even with low iron stores, ferritin levels 
may remain elevated during infections, complicating 
efforts to diagnose and treat iron deficiency. Thus, it 
is essential to consider other factors, such as C-
reactive protein (CRP) levels, to better understand 
the child’s nutritional status and to differentiate 
between iron deficiency anemia and the effects of 
inflammation. 
 
A comprehensive strategy that tackles both dietary 
inadequacies and the root causes of infection is 
needed to control stunting in children, particularly 
those with persistent infections. Correcting low 
hemoglobin and ferritin levels requires iron 
supplementation and better nutrition, but these 
measures must be combined with initiatives to 
lessen the incidence and severity of infections. A 
healthy diet that includes enough iron, vitamins, and 
minerals is essential for boosting immunity and 
lessening the effects of persistent infections. 
Additionally, measures to enhance access to 
healthcare, sanitation, and hygiene can aid in 
preventing infections that feed the cycle of stunting 
and malnutrition. 
 
RECOMMENDATIONS 
To improve the health and development of stunted 
children, a comprehensive approach is essential. 
Nutritional interventions should prioritize 
increasing dietary iron intake through fortified 
foods, supplements, or iron-rich foods like meat, fish, 
and legumes. Additionally, enhancing the 
bioavailability of iron by promoting vitamin C-rich 
foods is critical. However, iron supplementation 
should be carefully managed in the presence of 
chronic infections to avoid exacerbating 
inflammation or promoting pathogen growth. 
Tailored nutritional programs that address both 
macronutrient and micronutrient deficiencies can 
play a pivotal role in reducing stunting. 
 
Healthcare and sanitation improvements are equally 
important in managing chronic infections and their 
impact on iron metabolism. Early diagnosis and 
treatment of infections, coupled with public health 
measures to improve water quality, sanitation, and 
hygiene, can reduce the burden of gastrointestinal 
and parasitic infections. Integration of infection 
control programs with nutritional support can help 
restore iron balance, improve hemoglobin levels, and 
enhance overall immunity. Expanding access to 
healthcare in low-income communities is 
particularly vital for addressing the multifactorial 
causes of stunting and anemia. 
 
By addressing both nutritional and environmental 
factors, these strategies can break the interconnected 
cycle of poor iron status, chronic infections, and 
stunting. Coordinated efforts from governments, 
healthcare providers, and communities are necessary 
to ensure sustainable improvements in child health 
and development outcomes. 
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