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The bi-directional relationship 
between growth stunting and 
early childhood caries: a rapid 
review
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2 Department of Pediatric Dentistry, Faculty of Dentistry, Universitas Padjadjaran, Bandung, Indonesia

Objective: This review aims to determine the two-way relationship between 
stunting and ECC in developing countries worldwide.

Methods: The procedure in this study was carried out using the Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis-Rapid Review protocol. 
Article searches were carried out using databases Cochrane and PubMed. In 
addition, searches were also carried out using backward and forward snowballing 
techniques to identify articles that were not detected through database searches.

Results: Nine observational epidemiological articles were found in children 
aged six months to six years, published in 2015–2020. Five articles discussed 
the features of ECC in stunted children, and the other five discussed stunting in 
children with caries in their primary teeth.

Conclusion: Several studies found associations between severe ECC and stunting, 
with ECC and stunting as both independent and dependent variables, suggesting 
a bi-directional relationship, also supported by literature on the physiological 
relationship between oral health and nutrition.
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1 Introduction

Currently, malnutrition is a formidable global challenge, directly or indirectly linked to 
mortality and disability (1). Various forms of malnutrition, such as wasting, underweight, and 
stunting, afflict populations worldwide. Among these, stunting is most prevalent among children 
under five, especially in developing nations, where approximately 80% of cases occur (2, 3). In 
2018, the global tally of stunted children under five reached a staggering 149 million, with most 
cases concentrated in Asia, accounting for 81.7 million instances (4).

In this global concern, it is essential to zoom in on Indonesia. According to the 2021 
Indonesia Nutrition Status Study, there has been a notable decrease in the stunting rate, from 
27.7% in 2019 to 24.4%, which is a promising trend despite the challenges posed by the 
COVID-19 pandemic (5). However, this figure, though improving, remains significantly high, 
necessitating continued efforts for reduction, particularly in alignment with the initial two 
targets of the Sustainable Development Goals (SDGs) aimed at eradicating poverty, hunger, and 
malnutrition. The Indonesian government has undertaken several commendable initiatives to 
combat extreme poverty, setting a target of 0 % by 2024. While many of these programs have 
yielded positive results in the context of malnutrition, few have addressed oral health concerns, 
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which also bear significant importance in the fight against 
malnutrition (6, 7). In Indonesia, child oral health remains a neglected 
aspect of child health and malnutrition programs. Remarkably, 
comprehensive Lancet series reports in 2003, 2008, 2013, and 2021 did 
not include oral health and dental caries discussions. This underscores 
the urgent need for child health and malnutrition initiatives to 
incorporate oral health promotion and caries treatment into their 
strategies, ultimately enhancing child nutrition status.

Stunting, a distinct manifestation of malnutrition in children, is 
characterised by chronic and inadequate growth in height and length. 
Unlike wasting, which primarily affects weight and muscle mass, or 
underweight, which focuses on low body weight for age, stunting is 
related explicitly to linear growth retardation. This condition has 
several clinical symptoms, including reduced body mass, weakened 
muscles, inhibited intellectual development, impaired wound healing, 
increased susceptibility to infections, and compromised immune 
function (8–10).

Furthermore, the repercussions of stunting are not confined to 
physical health alone. They extend to oral health, with stunted children 
often presenting with dental caries on their primary teeth. This 
multifaceted impact underscores the importance of understanding and 
addressing stunting within the broader context of child malnutrition.

Early Childhood Caries (ECC), or primary tooth caries, is a 
condition characterized by one or more decayed teeth or tooth 
surfaces, tooth loss resulting from decay, or teeth restored in children 
under six (11). According to Global Burden of Disease 2017 data, it is 
estimated that over 530 million children worldwide are affected by 
caries in their primary teeth (12, 13). Research indicates that ECC is 
more prevalent among malnourished children than those with 
adequate nutrition. This is primarily because chronic malnutrition can 
impede proper tooth development, leading to reduced enamel 
thickness and a weaker tooth structure due to disrupted ameloblast 
activity during the amelogenesis process (6, 14–16).

In addition to malnutrition, the lack of evidence-based oral 
hygiene habits also plays a significant role in the development of 
ECC. Inadequate tooth brushing with fluoride toothpaste, infrequent 
dental check-ups, and suboptimal oral hygiene practices contribute to 
the accumulation of plaque and bacteria on teeth, which can lead to 
the onset and progression of caries in primary teeth. Therefore, 
promoting evidence-based oral hygiene habits from an early age, such 
as regular brushing with fluoride toothpaste, is crucial in preventing 
ECC and ensuring the overall oral health of young children (6, 14–16).

Not only does research suggest that stunting impacts the severity 
of caries in children, but several other studies have also shown that the 
relationship between stunting and ECC is bidirectional. This statement 
means that the severity of caries can increase the risk of children 
experiencing malnutrition (17). This rapid review aims to analyze this 
two-way relationship between stunting and early childhood caries to 
provide valuable information for relevant government agencies when 
formulating policies related to stunting and oral health.

2 Materials and methods

Rapid reviews, while not bound by the strict protocols of 
traditional systematic reviews like PICOS and PRISMA, should 
nonetheless uphold transparency and rigour. To achieve this, we have 
adopted a modified approach, incorporating elements from 
PRISMA-RR and adhering to the essence of the PICOS framework 

(18–20). By doing so, we aim to maintain the quality and clarity of our 
rapid review, despite its inherent constraints.

In defining our review objectives more clearly, our primary aim is 
to inform and contribute to health policy development in Indonesia. 
To address this, we have laid out specific inclusion criteria that reflect 
the uniqueness of our research focus. Our Population (P) encompasses 
children aged 0–5 years in early childhood. The Intervention (I) 
examines the relationship between two conditions, where one 
condition serves as an “exposure.” In this context, exposure pertains 
to growth stunting, akin to an “intervention” in traditional terms. The 
Comparison (C) is drawn from children without growth stunting or, 
conversely, those without early childhood caries. Our Outcome (O) is 
centred on the development of early childhood caries or growth 
stunting. Finally, we  have specified that our Study design (S) will 
involve observational studies, including cohort, case–control, and 
cross-sectional studies.

Furthermore, to provide a more comprehensive rationale for our 
choice of rapid review methodology, we have emphasised that our 
objective is to facilitate specific policy recommendations for Indonesia. 
This thematic approach serves as a unifying thread throughout our 
research. In light of this, we will ensure that this theme is prominently 
featured in the discussion section, reinforcing the connection between 
our rapid review and its policy implications for Indonesia.

2.1 Study selection

This study’s inclusion criteria were articles with an analytical 
epidemiological study design, including all type of observational 
studies, that discussed the relationship between stunting and ECC in 
developing countries. These articles had to be published in English 
between 2012–2020 and use the def-t index to assess caries in 
children’s teeth. Descriptive studies, review articles and grey literature 
were excluded from this review. Grey literature refers to published and 
unpublished materials and is typically found in higher education 
institutions/libraries such as university libraries, institutes, high 
schools, academies, and polytechnics.

2.2 Search strategy

Search using the PRISMA-RR protocol (Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis-Rapid Review) (18, 
21), an article search strategy through databases such as Scopus and 
PubMed. The keywords used are “Malnutrition,” “Undernutrition,” 
“Nutritional Status,” “Stunting,” “Early Childhood Caries,” “Caries,” 
“Tooth Decay,” “Children,” “Child,” and “Preschool Children” which 
are then combined using the boolean operators “AND” and also “OR.” 
In addition, a list of articles that cite selected articles (forward 
snowballing) and a list of references (backwards snowballing) (22) 
also checked for articles that needed to be detected when searching 
through the database using the boolean operator.

2.3 Data extraction

After obtaining articles that match the inclusion criteria, data such 
as title, author, year of publication, research objectives, country, and 
research methodologies such as study design, sample, variable 
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measurement indicators, research results and research conclusions are 
extracted and presented in tabular form.

2.4 Quality assessment

The quality of the selected articles was assessed by two reviewers 
using the NIH Quality Assessment Tools (23), of which the assessments 
were in the form of a questionnaire. Each assessment question is answered 
using the code ‘Y’ for yes, ‘N’ for no, ‘CD’ for cannot determine, ‘NR’ for 
not reporting, or ‘NA’ for not applicable. For the final assessment, each 
article is assessed using a rating category such as “good,” “average,” or 
“poor.” The differences of opinion between reviewers will be discussed 
further until a mutual agreement is reached.

2.5 Data synthesis

The quantitative narrative review approach is applied as a data 
synthesis strategy. A more intuitive systematic review refers to a 
summary and then includes a synthesis of the results of various studies 
with quantitative data using words (24). In this review, the presentation 
of data is grouped into two: articles with stunting as the independent 
variable and articles with ECC as the independent variable.

3 Result

3.1 Search result through the database

After an initial search through two databases, 286 articles were found 
in PubMed, and another 394 were from Scopus. These articles were then 
removed by duplication so that there were 442 articles remaining. 
Furthermore, screening was carried out based on the title and 140 articles, 
which were then examined by abstracts. One hundred twenty-two articles 
had to be extracted because they did not meet the inclusion criteria, 
leaving 21 eligible for the overall review process. Of the 21 articles that 
have been reviewed as a whole, 12 articles did not meet the requirements, 
leaving nine articles for further review (Figure 1).

3.2 Search with the snowballing technique

Of the eight articles obtained through a database search, each 
was thoroughly examined, including the list of references and the 
articles cited. Following the search, we identified an additional 13 
articles. Subsequently, we eliminated duplicate entries among these 
13 articles, resulting in 11 unique articles. Of these 11 articles, only 
three met the criteria for a full-text review, and just one additional 
article met the inclusion criteria for further consideration in our 
research process.

3.3 Study characteristics

3.3.1 Country and study design
A summary of the research findings can be seen in Table 1. Based 

on the country where the research took place, the continent of Asia 

was the area that produced the most articles (25, 29–33), followed by 
the continent of South America (26, 28), and the African continent 
(27, 34). Out of ten articles, only three did not use cross-sectional as 
the study design but used longitudinal and quasi-experimental studies 
(28, 31). The longitudinal and quasi-experimental studies reported a 
two-way relationship between stunting and ECC.

3.3.2 Relationship of ECC in stunted children
Five articles discussed the relationship between ECC (the 

dependent variable) in children with stunting (the independent 
variable), with two statistical reporting estimates of the association 
between the two variables (27, 31). It is also known that four articles 
are cross-sectional studies, and one is longitudinal. In addition, the 
four articles show varying numbers for the number of samples, 
ranging from 82 to 1,575 children (25–28).

3.3.3 Stunting relationship with ECC
Three cross-sectional studies (30, 32, 33) and two longitudinal 

study (29, 31) investigated the description of stunting cases (the 
dependent variable) as measured using HAZ-scores in children with 
ECC cases (the independent variable), with a sample range from 273 
to 1,307 children. Of the five articles, only one article reported 
statistical estimates regarding the relationship between stunting and 
ECC (31).

3.3.4 Quality of studies
From the assessment results of the two reviewers, it was found that 

six articles had good ratings (26–31), two articles had average ratings 
(32, 33), and one other article had a poor rating because of statistical 
methods, data collection methods, and confounding variables were 
not taken into account (Table 1) (25).

4 Discussion

This study is the first rapid review exploring the bidirectional 
relationship between stunting and Early Childhood Caries (ECC) 
in developing countries. The findings of our review reveal a 
compelling connection between stunting and ECC, with four 
articles demonstrating a significant relationship between these 
two variables (25, 27–29, 31). Malnutrition among children can 
reduce the intake of essential micronutrients, such as vitamins A 
and D, calcium, phosphorus, iron, and other crucial proteins. 
Both macro-and micronutrient deficiencies can impact the 
function of salivary glands, resulting in changes in saliva 
composition. These alterations can disrupt the remineralisation 
process and perpetuate the demineralisation process, ultimately 
leading to dental caries in children’s teeth (25, 27, 31). 
Additionally, socioeconomic factors and parental knowledge 
about nutrition and oral health also play a role in caries 
development among stunted children (25, 35, 36).

Study on the analysis that carried out by comparing specific 
categories of malnutrition (stunting, wasting, underweight, obesity) 
with children who did not experience any of these categories by 
Folayan et al. (27) resulted that there was no bidirectional relationship 
between stunting and ECC. Another study reports the results of 
Vieira’s research, which also states that stunting is not related to the 
occurrence of caries in children but is influenced by other confounding 
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factors, which are risk factors for the two variables, both stunting and 
ECC (26).

In a cross-sectional study by Tsang et  al. of children aged 
6 months to 6 years in Nepal, the severity of caries assessed using 
the DMFT index has a relationship with the tendency of children 
to experience mouth pain and malnutrition, both chronic 
(stunting) and acute (wasting) (32). A quasi-experimental study 
of prevention intervention for early childhood caries in Ecuador 
by Sokal-Guiterrez et al. demonstrated reduction in caries and 
stunting, particularly in children who began the intervention in 
the first two years of life (28). This happens because several cases 
of malnutrition in this population are related to the target of the 
intervention factors, namely the frequency of consumption of 
junk food, S-ECC, which involves acute and chronic infection or 
inflammation, and also sore mouth. Of the three groups that had 
been given the intervention, the children with moderate caries 
development benefited the most from this intervention because 
children can experience caries-related malnutrition. Whereas in 
the children with low caries development, the prevalence of 
malnutrition was high from the start, and the average HAZ-score 
did not improve because children in this group may suffer from 
malnutrition unrelated to caries. An association between 
malnutrition and caries can occur even though the association is 
not statistically significant. S-ECC in children can affect the 
child’s ability to sleep, interfere with sleep quality, cause loss of 

appetite, and accelerate the adverse effects of other risk factors on 
nutritional status through infection or chronic inflammation (31).

In a cross-sectional study by Zahid et al. of children aged 6 months 
to 12 years in Nepal, S-ECC shows no statistically significant 
association with the risk of malnutrition in the group of children 
under six years as measured by the dmft index, but a relationship is 
found in the group of children aged 6–12 years whose caries is 
measured using the SiC index (Significant Caries Index) and in the 
entire population (age six months to less than 12 years) as measured 
by the pufa+PUFA index (30). The average HAZ score did not have a 
significant difference based on the severity of dental caries measured 
using the dmft index. The relationship between low HAZ-score was 
only found in children with caries depth that reached the pulp 
compared to children who did not have caries. Their research also 
found that caries severity was unrelated to stunting; caries had a 
significant relationship with wasting and being underweight. 
According to the authors, stunting is related to maternal malnutrition 
and malnutrition in children under two years of age. Meanwhile, 
wasting is associated with malnutrition at all ages, including in 
children over two years old (33).

In Renggli et al. 1-year longitudinal follow-up study of children 
under age 2 at baseline in Cambodia, 14.4% had severe dental caries, 
and 25.6% presented with stunted growth. After a year follow-up, 
17.6% of the children transitioned from healthy to low height-for-age 
over the observation period. Children with severe dental caries had 

FIGURE 1

PRISMA flowchart.
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TABLE 1 Result.

No Source Purpose Methodology Result Conclusion Article 
quality

Title Author and 
reference

Country Study 
design

Sample stunting and 
ECC assessment

Stunting as an independent variable

1.

Analysis of dental caries & 

gingivitis with the occurrence of 

stunting in children in Makassar 

City (Tamalanrea subdistrict)

Achmad et al. 

(25)
Indonesia

Knowing the incidence of 

caries and gingivitis with 

stunting in children living 

in the Tamalanrea area, 

Makassar.

Cross-

sectional

208 children 

aged 2-5 years
Body height/age; def-t

Def-t index in stunted children is higher than 

in normal children (Mean: 7.37, SD: 4.56, 

p-value = 0.001)

There is a relationship 

between stunting and the 

level of child caries at the 

Tamalanrea Health Center, 

Makassar.

Poor

2.

Chronic malnutrition and oral 

health status in children aged 1 

to 5 years: an observational 

study.

Vieira et al. (26) Brazil

Assess the effect of chronic 

malnutrition on the oral 

health status of children 

aged 1-5 years

Cross-

sectional

82 children aged 

12-71 months
Z-scores; dmft index

No statistically significant relationship was 

found between nutritional status and the 

DMFT index (p > 0.05; r = −0.091)

No significant differences in 

ECC were found between the 

different nutritional status 

categories.

Good

3.

Association between early 

childhood caries and 

malnutrition in a sub-urban 

population in Nigeria. Folayan et al. (27) Nigeria

Knowing whether there is a 

relationship between ECC 

and malnutrition in 

children under 6 years old 

in Ile-Ife, Nigeria

Cross-

sectional

370 children 

under 6 years old
Z-scores; dmft index

In model three, when confounding variables 

were controlled for (gender, oral hygiene 

status, frequency of sugar consumption, 

mother’s knowledge of caries prevention), it 

was found that there was a relationship 

between nutritional status and ECC (p = 0.02; 

APR: 0.14; 95 % CI: 0.03–0.69)

There is a significant 

association between the 

occurrence of ECC in 

children under 6 years of age 

who are stunted.

Good

4.

Early childhood caries and 

malnutrition: Baseline and 

two-year follow-up results of a 

community-based prevention 

intervention in rural Ecuador

Sokal-Gutierrez 

et al. (28)
Ecuador

Assessing the cross-

sectional and longitudinal 

relationships between ECC 

and malnutrition in the 

context of community-

based interventions 

designed to prevent ECC 

and malnutrition from 

birth.

Quasi 

experimental 

with a follow-

up time of 

2 years.

1,575 children 

aged 

6 months-6 years

Z-scores; dmft index, 

caries depth

• A reduction in the incidence of caries was 

found in children who participated in the 

intervention during the child’s infancy, 

starting from 1-3 years of age at follow-up.

• A 1 year old child’s caries experience is 

halved. Prevalence decreased from 53.8% to 

30.3%, and dmft from 2.1 to 0.9.

• The caries experience of children aged 

2 years is reduced by one third in the sample. 

Prevalence decreased from 82% to 60%, dmft 

from 5.3 to 3, and deep caries from 19% to 

12%.

After two years of follow-up 

to the community-scale 

preventive intervention, 

there was a significant 

reduction in the experience 

of ECC as well as 

malnutrition.

Good

(Continued)
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No Source Purpose Methodology Result Conclusion Article 
quality

Title Author and 
reference

Country Study 
design

Sample stunting and 
ECC assessment

5.

Stunting malnutrition associated 

with severe tooth decay in 

Cambodian Toddlers

Renggli et al. (29) Cambodia

Examines the relationship 

between severe dental caries 

and anthropometric 

changes over a one-year 

period, in children under 

2 years of age at baseline

Secondary 

analysis of a 

longitudinal 

cohort study

1,307 children 

aged <24 months
Z-sxores, dmft

There were 1,595 children who met the 

inclusion criteria and 1,307 (81.9%) were 

followed after one year. At baseline, 14.4% of 

the children had severe dental caries, 25.6% 

presented with stunted growth. 17.6% of the 

children transitioned from healthy status to a 

low height-for-age over the observation 

period. Children with severe dental caries 

had nearly double the risk (OR = 1.8; CI 

1.0–3.0) of making that transition

Severe caries experience was 

associated with poorer 

childhood growth and, as 

such, could be an 

underinvestigated 

contributor to stunting.

Good

ECC as independent variable

6.

Associations between child 

snack and beverage 

consumption, severe dental 

caries, and malnutrition in 

Nepal

Zahid et al. (30) Nepal

To investigate the 

relationship between food 

consumption habits of 

children in Nepal and 

caries, and between the 

severity of caries and 

nutritional status

Cross-

sectional

273 children 

aged 6 months to 

12 years

Z-scores; index dmft, SiC, 

pufa+PUFA

In younger children (age 6 months – 6 years), 

no association was found between S-ECC and 

the risk of malnutrition (Mean: −1.20; Mean 

difference: 0.13; 95% CI: 0.64, 0.38; p = 0.609)

There is no relationship 

between severe dental caries 

and the risk of malnutrition.

Good

7.

The bidirectional relationship 

between weight, height and 

dental caries among preschool 

children in China

Shen et al. (31) China

Knowing the relationship 

between baseline caries and 

changes to body height and 

weight

Longitudinal 

Study with an 

average follow-

up time of 

9.73 months

1,111 pre-school 

age children
Z-scores; dmft index

Caries (baseline) was negatively and 

significantly related to changes in HAZ score 

in the model that had not been adjusted for 

confounding variables (coefficient: −0.03; 

95% CI: −0.04,0.01). Likewise for adjusted 

factors (coefficient: −0.02; 95% CI: 

−0.04,0.01)

There is a negative 

relationship between the 

baseline dmft index and 

significant changes in HFA.

Good

TABLE 1 (Continued)

(Continued)
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No Source Purpose Methodology Result Conclusion Article 
quality

Title Author and 
reference

Country Study 
design

Sample stunting and 
ECC assessment

8.

Early childhood oral health and 

nutrition in urban and rural 

Nepal.

Tsang et al. (32) Nepal

Assessing social and 

behavioral risk factors for 

the incidence of ECC in 

rural & urban populations, 

and the relationship 

between caries and child 

nutrition in Nepal.

Cross-

sectional

836 children 

aged 6 months to 

6 years

Z-scores; dmft index and 

caries depth

The severity of child caries as measured by 

the dmft index correlated with the occurrence 

of mouth pain and both chronic and acute 

malnutrition (HAZ score) (p < 0.0001)

Severe caries has a 

relationship with the 

occurrence of malnutrition, 

especially in children who 

live in rural areas.

Average

9.

Early childhood caries, mouth 

pain, and nutritional threats in 

Vietnam

Khanh et al. (33) Vietnam

Investigate the relationship 

between ECC, mouth pain 

and nutritional status in 

children aged 1-6 years in 

south and central Vietnam.

Cross-

sectional

593 children 

aged 1-6 years

Z-scores, dmft and PUFA 

indices.

There was a high prevalence of dental caries 

(74.4%), mostly untreated, and mouth pain 

(47.1%). Moderate correlations were found 

between parents’ and children’s consumption 

of soda (p = 0.361; p < 0.001) and salty snacks 

(p = 0.292; p < 0.001). Severity of ECC was 

associated with decreased weight-and body 

mass index-for-age z-scores. Presence of 

pulp-involved caries was associated with 

strikingly lower height-for-age (mean 

difference = 0.66; p = 0.001), weight-for-age 

(mean difference = 1.17; p < 0.001), and body 

mass index-for-age (mean difference = 1.18; 

p < 0.001) z-scores. Mouth pain was 

associated with lower body mass index-for-

age z-scores (mean difference = 0.29; 

p = 0.013).

ECC might negatively affect 

children’s nutritional status, 

which might be mediated by 

the depth of decay, chronic 

inflammation, and mouth 

pain. Family-based and 

prevention-oriented 

nutrition and oral health 

programs are needed and 

should start during 

pregnancy and infancy

Average

TABLE 1 (Continued)
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nearly double the risk (OR = 1.8; CI 1.0–3.0) of making that transition. 
Severe caries experience was associated with poorer childhood growth 
and, as such, could be an underinvestigated contributor to stunting. 
The study highlights the need to prevent and treat early childhood 
tooth decay as a vital part of programs to prevent child undernutrition 
and NCDs and promote optimal growth and development during a 
critical stage of life (29).

5 Strength and limitation

The same goes for this rapid review, which has some 
limitations. First, almost the entire review process is performed by 
a single reviewer, which increases the risk of bias. Literature may 
be ignored when searching for articles using only two databases. 
Furthermore, introducing language restrictions limited to English 
also risks overlooking essential lessons to be learned from articles 
published in other languages. Despite its limitations, the review has 
the strength of meeting high methodological standards as it 
assessed the quality and risk of bias of the studies. In addition, this 
review provides essential information on the relationship between 
developmental delay and ECC, which can serve as input for 
dentists and health system policymakers in developing strategies 
to improve children’s dental and oral health and nutritional status. 
Implications for future research: The study is hoped to 
be  conducted with more detailed and precise methods and 
longitudinal study designs involving large populations.

6 Conclusion

The literature review reveals substantial evidence supporting a 
bidirectional relationship between severe Early Childhood Caries 
(ECC) and stunting in children. This complex interplay is evident 
in both longitudinal and cross-sectional studies, although it’s 
important to note that most of the included studies are cross-
sectional, limiting the establishment of definitive causal 
relationships. The observed bidirectional relationship aligns with 
existing research on the physiological mechanisms connecting 
poor oral and nutritional health.

In summary, this review concludes that there is a compelling basis 
to consider a bidirectional relationship between severe ECC and 
stunting in children. It underscores the need for further research 
employing rigorous study designs to investigate causation more 
definitively. Additionally, interventions addressing both oral and 
nutritional health are warranted to mitigate the potential adverse 
effects of this relationship on child development and well-being.
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