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Abstract

Early childhood caries and stunting are two major health issues that often coexist, particularly in
developing countries. Both conditions have long-term impacts on children's growth, development, and
overall quality of life. This literature review aims to explore the association between early childhood
care and development (ECC) and stunting from a public health perspective. The method employed was
a narrative review of scientific articles sourced from PubMed, Scopus, and Google Scholar databases
from 2017 to 2024. The findings indicate a strong correlation between poor nutritional status and a high
incidence of early childhood caries among preschool-aged children. Shared risk factors such as
unhealthy dietary patterns, low parental health literacy, and limited access to dental care services further
reinforce this link. The review emphasizes the importance of an integrated, promotive, and preventive
approach that combines nutrition and oral health interventions within public health programs.
Integrating oral health services into stunting prevention strategies at the community level is considered
essential for improving children's overall health outcomes.
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Introduction

Early childhood caries (ECC) is recognized as one of the most widespread chronic diseases
affecting children worldwide, particularly those under six years of age. Defined as the presence of one
or more decayed, missing (due to caries), or filled tooth surfaces in any primary tooth, early childhood
caries is not only a marker of poor oral health but also an indicator of broader systemic and
socioeconomic issues.! Globally, it is estimated that nearly 50% of children under the age of twelve
suffer from early childhood caries, with a disproportionately high burden found in low- and middle-
income countries. In these contexts, limited access to preventive dental care, lack of parental
knowledge, and low prioritization of oral health in early life all contribute to its high prevalence.

Simultaneously, stunting remains one of the most persistent public health challenges globally.
The World Health Organisation (WHO) defines stunting as impaired growth and development due to
chronic malnutrition, characterized by a Height for Age Z score (HAZ) that is more than two standard
deviations below the median of the WHO Child Growth Standards. As 0f 2022, 22.3% of children under
five were reported to be stunted globally, with Southeast Asia and sub-Saharan Africa bearing the
highest rates 2. Indonesia, in particular, continues to struggle with stunting despite years of government-
led interventions. The Indonesian Ministry of Health (2023) reported a national stunting prevalence of
21.5% in 2023, underscoring the need for continued multi-sectoral strategies . While early childhood
caries and stunting have traditionally been addressed through separate public health agendas, growing
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evidence suggests a significant interplay between the two. Emerging studies highlight how early
childhood caries may influence nutritional status through mechanisms such as feeding difficulties, pain
while chewing, and chronic low-grade infections, which can impact systemic health. Children suffering
from severe early childhood caries are often underweight and may exhibit growth faltering due to
decreased nutrient intake, sleep disturbance, and systemic inflammation 3.

The first 1,000 days of life, from conception to a child’s second birthday, represent a critical
window for growth and development. During this period, nutritional intake and oral health habits play
a pivotal role in shaping future health outcomes. Poor maternal oral health during pregnancy has been
linked to preterm birth and low birth weight, which are themselves risk factors for stunting °. In the
Indonesian context, integrating oral health into maternal and child health services remains a limited
practice. While programs such as Posyandu and UKGS (Usaha Kesehatan Gigi Sekolah) have made
strides in health education and basic services, they often lack continuity, trained personnel, and inter-
sectoral integration. Additionally, oral health indicators are rarely included in child growth monitoring
programs, leading to missed opportunities for early detection and prevention. Interventions that
combine oral health education with nutrition counselling have shown promise but are not yet
widespread or standardized ’.

This literature review aims to synthesize the current evidence on the relationship between Early
Childhood Caries and stunting, drawing on studies published between 2018 and 2025. By examining
biological, behavioural, and structural linkages, the review aims to illuminate the multifaceted nature
of this dual burden and highlight pathways for integrated public health action. Special attention is given
to the Indonesian context, where the coexistence of Early Childhood Caries and stunting presents both
a challenge and an opportunity for innovation.

Method

This study used a qualitative descriptive literature review design. The population
consisted of scientific articles related to Early Childhood Caries and stunting. A purposive
sampling technique was employed to select articles published between 2017 and 2025 in both
English and Indonesian. Data sources included PubMed, Scopus, ScienceDirect, and Google
Scholar. The main instruments were keyword search strategies, including terms such as “Early
Childhood Caries,” “stunting,” “nutrition,” and “public health." Screening titles, abstracts, and
full-text articles for relevance to the research objectives conducted data collection. Data
analysis was conducted thematically, categorizing findings based on shared risk factors, health
outcomes, and intervention models. The analysis results are presented descriptively in narrative
and tabular formats.

Results

Early Childhood Caries (ECC) is a significant public health concern worldwide, particularly
affecting children under the age of six. It is characterized by the presence of one or more decayed,
missing, or filled primary teeth in children under the age of six.'! The disease has a multifactorial
actiology involving diet, microbiological factors, oral hygiene practices, parental education, and
socioeconomic status.® The global prevalence of early childhood caries remains high, with estimates
suggesting that nearly 50% of children under six experience some form of dental caries, and in some
developing countries, the prevalence exceeds 70%. 2 Inadequate oral hygiene, such as infrequent
brushing and lack of fluoride exposure, also contributes to the initiation and progression of early
childhood caries.’ Socioeconomic conditions play a critical role, with children from low-income
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families more likely to develop early childhood caries due to limited access to dental care and preventive
measures. °

Stunting is a chronic condition characterized by impaired growth and development in children
due to prolonged undernutrition, recurrent infections, and inadequate psychosocial stimulation. It is
defined by a height-for-age measurement that is more than two standard deviations below the median
of the World Health Organisation (WHO) Child Growth Standards. Stunted children are more likely to
experience poor cognitive and physical development, reduced productivity in adulthood, and increased
risk of chronic diseases. '*!! Children affected by stunting are more likely to experience delayed mental
development, reduced school performance, and diminished economic productivity as adults. Moreover,
stunted children are at a higher risk of becoming overweight or developing chronic illnesses such as
type 2 diabetes, hypertension, and cardiovascular diseases later in life. This paradox of early
undernutrition leading to adult overnutrition-related diseases highlights the long-term metabolic
impacts of early growth failure. 2

Stunting is not simply about a child being shorter than their peers of the same age. It often begins
quietly and early, even before a child is born. When a mother does not get enough nutritious food during
pregnancy, or when a baby is not fed well in the early months and years, the child's growth can start to
slow down. This becomes even more challenging when families lack access to clean water, proper
sanitation facilities, or nearby healthcare clinics to visit when a child is ill. In many parts of the world,
particularly in impoverished communities, parents face these challenges daily. They love and care for
their children deeply, but without enough support, their children may struggle to grow, learn, and
thrive.'?

Reducing stunting is not something that can be fixed with just one kind of effort. It takes support
from many areas of life to work together. This includes ensuring children receive sufficient nutritious
food, supporting mothers' health during pregnancy, promoting breastfeeding, and providing young
children with the vitamins and minerals they need. But good nutrition alone is not enough. Children
also need access to clean water, proper sanitation facilities, healthcare, and safe places to live and learn.
Education matters too, especially for mothers, and so does providing families with the support they
need during difficult times. When women are allowed to participate fully in decisions and feel valued,
children also benefit. If we do not bring all of these things together and sustain them over time, stunting
will continue to limit children's growth and hinder progress in families, communities, and countries
around the world. Every child deserves the chance to grow up healthy and strong, and it is our shared
responsibility to make that possible.'

Link Between Early Childhood Caries and Stunting

Several studies confirm that dietary habits, particularly the frequent consumption of sugary foods
and drinks, significantly increase the risk of dental caries in early childhood.!® Early childhood caries
were diagnosed using the WHO criteria or the International Caries Detection and Assessment System
(ICDAS). At the same time, stunting was assessed using height-for-age scores based on WHO growth
standards.'® Across all studies reviewed, children who experienced early childhood caries were
consistently found to be at a higher risk for stunted growth than those with healthy dentition. For
instance, an Indonesian study involving 1,500 children under six reported that the prevalence of stunting
was significantly higher in those who had multiple untreated carious lesions. A study in rural Nigeria
showed that children with early childhood caries who were stunted had substantially lower Body Mass
Index (BMI) and height-for-age scores compared to their healthy peers, indicating a potential negative
synergy between nutritional status and dental health.!

China and Thailand revealed that children who experienced oral pain due to tooth decay often
had difficulties eating, which led to reduced calorie intake and nutritional deficiencies factors that
contribute to growth delays.!”!® Several studies pointed out that social and environmental factors like
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low family income, poor maternal education, and limited access to healthcare played a key role in the
development of both early childhood caries and stunting. These shared risk factors were highlighted,
especially in studies from low- and middle-income countries. Frequent consumption of sugary snacks,
low parental awareness of dental hygiene, and the absence of fluoride in community water supplies
were also frequently cited contributors. -2

Biological mechanisms also appear to be linked to the two conditions. Chronic oral infections
caused by untreated caries can lead to systemic inflammation, which disrupts hormonal pathways,
interferes with nutrient absorption, and increases metabolic demands. Over time, this can hinder a
child's normal growth, even if their food intake is sufficient. Some studies have also reported elevated
levels of inflammatory markers, such as C-reactive protein, in children with severe caries, suggesting
systemic effects that extend beyond the mouth. One cross-sectional study from China found that
children with deficiencies in essential nutrients, such as calcium and vitamin D, not only had more
severe dental decay but also had significantly lower height-for-age scores. This adds to the evidence
that nutritional shortfalls can contribute to both poor oral health and growth failure in young children.
17

Not all findings were entirely consistent, however. A few studies conducted in urban or well-
served populations have shown weaker links between dental caries and growth, possibly due to better
access to healthcare, fluoride use, and dietary monitoring. These findings highlight how access to care
can buffer the effects of social and biological risk factors.?! The association between early childhood
caries and stunting, a condition characterized by impaired growth resulting from chronic malnutrition
during early childhood, has been highlighted in numerous epidemiological studies worldwide. Children
with poor nutritional status, including those who are stunted, tend to have weakened immune systems
and developmental defects in tooth enamel, which increase their susceptibility to early childhood
caries.?” On the other hand, children who already have severe dental caries may feel pain when eating,
struggle to chew their food correctly, and even lose sleep. All these factors can lead to poor nutrition
and, over time, affect their growth.??

Table 1 Overview of Studies Linking Early Childhood Caries and Stunting

Author (Year) Country Sample ECC Stunting Key Findings
Size Prevalence Rate

Ma et al. (2024) China 155 74.2% 38% ECC is significantly associated with low
height-for-age

Wang et al. China 635 71.9% 33% ECC is a significant predictor of

(2024) underweight and stunting

Sitthisettapong Thailand  National  53% 35% ECC linked to reduced linear growth

et al. (2021) Survey

Pratyaprateep et Thailand 420 75.6% 45% Children with ECC had a 2.3x risk of

al. (2024) stunting

Raposo et al. Brazil 89 44.9% (public Not Income and prolonged breastfeeding

(2024) daycare) reported associated with ECC; 8.5x higher caries
in the low-income group

Sahana et al. India 823 57.4% Not ECC prevalence is higher in rural areas

(2023) reported and lower socioeconomic groups

Folayan et al. Nigeria 370 Not specified Not A significant association between ECC

(2020) specified  and stunting (APR 0.14; 95% CI: 0.03—
0.69)

Devan et al. India 71330 46.9 % pooled Not Pooled data dari 71 studi: 46.9% ECC

(2022)! (total) reported prevalence; laki-laki lebih tinggi (47.0%)
dibanding perempuan (43.8%)

Sakolwaree et al.  Thailand 1,053 64.48% Not High ECC prevalence among 3-5 y.o. Of

(2024) reported the children, 43.68% had dentine caries,

18.71% had caries involving the nerve,
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and only 17.4% of the affected children
received treatment.

Renggli et al. Cambodia 1307 14.4% had 25.6% Children with severe ECC had nearly 2x
(2021) severe ECC risk of stunting
Méndez et al. Argentina 145 48.2% (enamel + 12-71 Caries increased with age; active lesion
(2020) dentin), 35.2% months type 5 was most frequent. Early

(dentin only) prevention and monitoring are needed.

Early childhood caries and stunting share several underlying risk factors, including poor dietary
practices, inadequate oral hygiene, limited access to healthcare, and low socioeconomic status. These
overlapping determinants contribute to a cyclical relationship in which one condition may exacerbate
the other.?* Children with early childhood caries often experience dental pain, infection, and discomfort,
which can lead to feeding difficulties and disrupted sleep patterns. These issues can reduce a child's
appetite, limit their intake of essential nutrients, and interfere with their ability to thrive physically and
cognitively. In a study conducted in Makassar, Indonesia, a significant association was observed
between early childhood caries and stunting in preschool-aged children, highlighting the importance of
early dental care as a strategy to support optimal growth trajectories.

Discussion

Understanding the link between early childhood caries and stunting calls for more than clinical
definitions. These are not just medical terms; they represent real challenges faced by millions of
children, especially in areas where poverty, limited access to healthcare, and poor education are
common. While early childhood caries is often perceived as a problem confined to the mouth, it has
far-reaching consequences that impact a child's ability to eat, sleep, and grow properly. Similarly,
stunting reflects more than a lack of food; it’s a visible sign of deeper problems affecting a child’s life,
development, and future opportunities. 2 When children suffer from untreated dental caries, they often
experience persistent pain and discomfort. This can make simple daily activities, such as eating or
sleeping, difficult. As a result, their appetite drops, they may start avoiding certain foods, and their
nutritional intake becomes inadequate. Over time, this insufficient intake can lead to weight loss and
delays in height-for-age growth. Research has shown that this cycle is common among children with
severe early childhood caries, who are more likely to show signs of stunting compared to children with
healthy teeth.?

Evidence from countries such as Indonesia and Brazil underscores this connection. In Indonesia,
a study in Makassar found that children with ECC were significantly more likely to be stunted,
highlighting the importance of oral health as a component of growth monitoring.*?” It's not just the
biological effects that matter. What families do every day and the environments in which they live play
a huge role, too. For example, when young children are frequently given sugary drinks or snacks, not
only does it affect their teeth, but it also means they might not be getting the healthy foods they need.
Without enough vitamins and minerals, like calcium and vitamin D, their bodies don't have what they
need to grow correctly.!”

Infections in the mouth can cause inflammation throughout the body. When this happens, a
child’s body uses energy to fight off the infection, leaving less energy for growth. Some studies have
even found high levels of inflammation markers in children with dental problems, suggesting these
conditions can affect the whole body, not just the teeth. For families struggling with poverty, these
problems are even more complex to manage.?® Buying healthy food or taking a child to the dentist may
not be possible. Often, children's teeth are only treated when the pain becomes unbearable. Parents,
especially mothers, may also lack access to education about healthy habits and nutrition. This lack of
knowledge increases the likelihood that their children will experience both dental problems and poor
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growth. Not every place sees the same connection between oral health and development. In cities or
communities with more resources, such as clean water, schools, and clinics, children may be less
affected. This demonstrates that a child's environment has a significant impact and that solutions must
be tailored to each community's unique needs.?

Some programs that teach parents about good nutrition and how to care for their children’s teeth
have shown real results. For governments and health planners, the message is simple. Dental health and
food must be addressed together. Programs like Posyandu in Indonesia could become centres for both
dental care and nutrition education. Community health workers could be trained to identify dental issues
early and educate families on how to support their children's growth and development. Many health
programs still treat dental care as separate or less necessary. In some places, people may believe that
baby teeth do not matter because they will fall out. There is also a need for more detailed research to
understand better how tooth problems affect growth over time.?’

Conclusion

This review highlights that early childhood caries and stunting are closely intertwined public
health challenges, driven by shared risk factors such as poor nutrition, low maternal education, and
limited access to healthcare. The evidence suggests that untreated dental caries can contribute to
inadequate feeding, systemic inflammation, and growth impairment in young children. Therefore,
promoting oral health as an integral part of child development programs is essential. Integrated
strategies that include caregiver education, preventive dental care, and improved access to nutrition can
help break the cycle linking early childhood caries to stunting. By viewing oral health not in isolation
but as part of a child's overall growth and well-being, we can support healthier futures for children and
advance broader public health goals.
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