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INTRODUCTION 
The Federation Dentaire Internationale (FDI) defined oral health as 
“multifaceted, which includes the ability to speak, smile, smell, taste, 
touch, chew, swallow, and convey a range of emotions through facial 
expressions with confidence and without pain, discomfort, and disease 

1of the craniofacial complex.”  The expression “dental caries” is 
utilized to represent the outcomes, signs, symptoms, and side effects of 
a localized chemical disintegration of the tooth surface (enamel and 
dentin) caused by dental plaque and mediated by saliva.1 Caries is 
considered as disease with high incidence among childhood chronic 
conditions, where it is also well-thought-out to cause harm on both 
population and individual well-being. The American Academy of 
Pediatrics demonstrates that dental and oral infections keep on 
infecting children and, specifically, very young children. In primary 
teeth, dental caries is a preventable and reversible disease if treated in 
early stages, but when left untreated it will lead to pain, bacteremia, 
alteration in growth and development, premature tooth loss, speech 
disorder, increase in treatment costs, loss of confidence, and negatively 

2
affect successor permanent teeth.  Dental caries in young children has a 
pattern and diverse terms and terminologies have been utilized to 
express them. The definitions used previously to describe this bacterial 
disease were related to cause and the improper utilization of nursing 
bottle. These terms are used interchangeably: “Early childhood tooth 
decay”, “early childhood caries (ECC)”, “bottle caries”, “nursing 
caries”, “baby bottle tooth decay”, or “night bottle mouth”. This 
particular form of caries is highly virulent, often beginning shortly 
after the eruption of teeth, developing rapidly on smooth surfaces, and 
leading to long-lasting detrimental effects on the dentition.³ Several 
factors contribute to the prevalence of ECC, including high 
consumption of carbohydrates and improper bottle- or breastfeeding 
practices.⁴ Children who experience caries as infants or toddlers are at 
a much greater risk of developing subsequent caries in both primary 
and permanent dentitions.⁵ Pain and infection are the primary effects of 
ECC, but the condition also significantly affects the general health of 
the child. The association of ECC with three key areas of childhood 
well-being—nutritional deficiency anemia, growth and development, 
and oral health-related quality of life which cannot be overlooked.⁶
Malnutrition is a common consequence of ECC, often followed by 
anemia. ⁷ Anemia occurs when the number of red blood cells or their 
oxygen-carrying capacity is insufficient to meet physiological needs. 
The specific physiological requirements vary depending on age, 
gender, altitude, smoking habits, and pregnancy status. Iron deficiency, 
the most common cause of anemia globally, can also result from other 

nutritional deficiencies (e.g., folate, vitamin B12, and vitamin A), 
chronic inflammation, parasitic infections, or inherited disorders 
affecting hemoglobin synthesis and red blood cell production or 
survival. ⁸ Although hemoglobin concentration alone cannot diagnose 
iron deficiency, it is a critical health indicator when combined with 
other measures of iron status.⁹ Iron deficiency is the most prevalent 
nutritional deficiency in childhood and is often associated with severe 
caries destruction.¹⁰ IDA (iron deficiency anemia) is typically 
diagnosed using at least two of three abnormal tests: Serum ferritin, 
Hemoglobin and Mean corpuscular volume (MCV)¹¹ Ferritin is a 
major iron storage protein and plays a vital role in diagnosing and 
treating iron deficiency.¹² Serum ferritin levels, which reflect body iron 

13,14 stores, are commonly used in diagnostics The mean corpuscular 
volume (MCV), which measures the average size of red blood cells, is 
another important indicator of iron deficiency.¹⁵ It is often included in a 
complete blood count (CBC) test and can help identify conditions like 

-18iron deficiency anemia, where the MCV value is typically low.¹⁶ This 
review study explores the relationship between ECC and systemic 
health markers such as hemoglobin, MCV, and serum ferritin. It aims 
to summarize the critical blood factors involved in ECC development, 
drawing from previous studies and available data.

Methodology
This review was conducted to explore the relationship between Early 
Childhood Caries (ECC) and various blood factors, including 
hemoglobin (Hb), serum ferritin, serum iron, and Mean Corpuscular 
Volume (MCV), particularly in relation to anemia in children under six 
years of age. The review was carried out by analyzing studies 
published over the last 10 years, retrieved from electronic databases 
including PubMed, Google Scholar, EBSCO, and Embase.

DISCUSSION 
ECC and S-ECC can be virulent forms of caries, beginning soon after 
tooth eruption, having a detrimental impact on the primary dentition. 
Inappropriate use of baby bottles features a central role in the etiology 

19and severity of early childhood caries.  The principle is that the 
prolonged use of bottles with sweet content, particularly glucose and 
galactose, sticks to the tooth surface, thereby enhancing microbial 
activity and acid production, leading to demineralization of the teeth. 
Most of the studies have shown an important correlation between early 

20,21childhood caries, bottle feeding, and sleeping with a bottle.  
However, frequent and prolonged contact of enamel with human milk 
and sugary contents has shown to end in an acidiogenic condition, 
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ABSTRACT
Background: Dental caries is a transmissible infectious disease, with its initiation and progression influenced by multiple factors. The American 
Academy of Pediatric Dentistry (AAPD) defines Early Childhood Caries (ECC) as the presence of one or more decayed, missing, or filled tooth 
surfaces in any primary teeth of children aged 71 months or younger. ECC is a significant concern for child health, and its management is essential 
for the overall well-being of young children. One of the major consequences of ECC is malnutrition, which leads to variations in blood factors and 
anemia. Several factors contribute to anemia in children, including dietary deficiencies, genetic (congenital) factors, environmental influences, and 
inflammatory processes. Children affected by ECC, especially Severe Early Childhood Caries (S-ECC), have been reported to experience higher 
rates of anemia. This study aims to explore the association between blood indices and early childhood caries. Electronic databases, Methodology: 
including PubMed/MEDLINE, Google Scholar, EBSCO, and Embase, were searched using keywords such as ECC, serum iron/ferritin, 
hemoglobin, anemia, and blood factors, either in combination or independently. Relevant data was analyzed to examine the relationship between 
these variables. Based on the available literature, an inverse relationship between ECC and blood factors such as hemoglobin, serum Conclusion: 
ferritin/iron, and MCV has been clearly depicted. However, further research involving larger sample sizes is required to reach conclusive 
outcomes.
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22thereby softening the enamel/outer layer of teeth.  Decreased saliva 
production at night leads to higher levels of sugar content within the 
resting saliva and plaque. Therefore, the balance is shifted toward 
demineralization instead of remineralization throughout the night. As a 
result, there is deficient protection of hard tissues, due to reduced 
nocturnal flow of saliva. Children with ECC are believed to be 

23malnourished, anemic, scrawny, and underweight.  Micronutrient 
deficiency and inadequate intake of iron have a direct influence on the 
nutritional status of young children and are the most common cause of 
anemia. Anemia is a nutrition problem worldwide, and its prevalence is 
on the higher end, especially in the younger age group.

Anemia is a systemic pathology characterized by deficient RBC or 
hemoglobin (Hb) functioning at a suboptimal level. Systemically, 
anemia is indicative of poor nutrition and health and is generally 

24diagnosed by abnormally low hemoglobin concentrations.  Pediatric 
patients with ferritin/iron deficiency show stunted growth and retarded 

25mental development.  Serum ferritin generally indicates the iron 
26stores of the body.  Low serum ferritin is highly specific for iron 

deficiency anemia, and is much less invasive than the gold standard 
method of obtaining a bone marrow biopsy to assess sustainable iron. 
Reference ranges for serum ferritin vary across laboratories, but levels 

27of 50-120 mcg/dL are considered normal for children.  It is widely 
accepted that a serum ferritin less than the normal indicates depletion 
of iron stores. If left untreated, it can cause significant morbidity and 
often is the result of a more serious underlying condition. Correcting 
iron deficiency and replenishing iron reserves are important objectives 
of a well-conducted treatment, but the diagnosis for the same should 
prompt further investigation to establish the cause for potential 

28reversal.

29Clarke et al.  evaluated the nutritional status of children with ECC 
using different clinical criteria. The clinical measurements include 
height, weight, and body mass. In addition, they evaluated the blood 
samples of the subjects for hemoglobin, MCV, and serum albumin and 
ferritin levels. These measurements were compared to those of the 
control group. The results of the study suggested that ECC might be a 
risk marker for iron deficiency anemia. In their study, 80% of the 
subjects exhibited low serum ferritin levels, and in 28% of children, the 
hemoglobin levels were lower than the standard levels. Interestingly, 
after rendering dental treatments to children with ECC, their ferritin 

30 19and hemoglobin levels improved. Shaoul et al.  showed a significant 
relationship between ECC and low levels of ferritin. ECC predisposes 
more severe dental conditions in the future, and increases the 

31sensitivity of children to somatic pains.  Limitations in selecting food, 
decreased appetite, and anorexia are the complications that associate 
dental caries with weight loss, delayed growth, and poor 

32development.

On the other hand, it has been seen that weight loss is compensated 
after the dental health has been improved, as the child gets back to 
eating regular food and improved appetite. Any long-standing 
systemic infection which interferes with systemic iron absorption and 
hemopoiesis resulting in hemoglobin depletion may also lead to 

33ferritin deficiency.  In addition, the choice of diet, diet pattern, and 
masticatory patterns are altered and compromised too, leading to 
interference with physical growth. Despite the epidemic nature of 
dental caries and iron deficiency, limited studies are available on the 
association between these two entities. At present, there is insufficient 
data on the relationship between caries and blood parameters leading 
to iron deficiency.

CONCLUSION
The relationship between Early Childhood Caries (ECC) and Blood 
indices highlights the significant interplay between oral health and 
overall systemic well-being. Given the close link between ECC and 
anemia, it is crucial for both physicians and dentists to understand the 
medico-dental relationship and consider ECC as a potential risk 
marker for anemia. Further studies with larger, more diverse sample 
sizes are essential to confirm these findings and better understand the 
underlying mechanisms. Preventive strategies that integrate oral 
health care with nutritional counselling should be incorporated into 
routine pediatric care. 
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