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Abstract 
      Dental caries is considered one of the most common oral diseases in children. The problem of 
caries and child growth that coincide or are interconnected is a concern for global public health.      
This study aimed to analyze the bidirectional relationship between dental caries and changes in 
body weight and height in preschool children using a literature study.  
     This literature review used a systematic review method that refers to the Preferred Reporting 
Items for Systematic Review without Meta-Analyses (PRISMA) guidelines. The database used is 
PubMed, Science Direct, and Cochrane Library. Searched limited to articles published from 2012 to 
2022. Assessment of the risk of bias was performed using the JBI Critical Appraisal tool. A total of 
seven articles are included after selection based on inclusion and exclusion criteria. Two articles 
show a negative and significant relationship between body weight and caries; one shows a positive 
relationship, and three found no significant correlation. Two articles state that the bidirectional 
relationship between nutritional status and caries is negative. Another article does not state the 
relationship between weight, height, and caries in the primary teeth.  
      The bidirectional relationship between body weight, body height, and caries that is visible is that 
caries causes the risk of lack of weight and height due to chronic inflammation, which can result in 
nonoptimal nutritional intake. On the other hand, weight and height deficiency can increase the risk 
of dental caries due to disruption of salivary secretion. 
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 Introduction 
 

One of the most common global dental 
health problems is dental caries.1 Previous 
studies regarding the prevalence of early 
childhood caries (ECC) showed that ECC affects 
almost half of preschool children (48%).1 Caries 
are the leading cause of mouth pain and tooth 
loss, considered a significant public health 
problem in children and one of the most common 
oral diseases.2 According to the 2018 Basic 
Health Research in Indonesia, the percentage of 
children aged 3-4 years who experienced dental 
caries was 36.4%, while in the age group 5-9 
years, they experienced similar tooth decay by 
54.0%.3 

The preschool-age period (3-6 years) is a 
period of growth and development of a child. The 
measurement of the growth and development of 
children is done by body weight, height and head 
circumference.4 A child's growth can be affected 
by several factors, such as genetic, 
environmental and nutritional factors associated 
with dental caries.5 Dental caries is a disease 
associated with multifactorial factors, especially 
diet.6 High consumption of sugar found in sweet 
foods and drinks is the leading risk factor for 
caries.6 Preschool children tend to like to eat 
sweet foods7; their fondness for sweet foods can 
explain the occurrence of dental caries and 
obesity in children.8  

A study showed a relationship between 
consuming sweet foods and the incidence of 
dental caries in children.7 The study argues that 
mouth pain associated with inflammation due to 
caries can interfere with a child's ability to eat, 
causing a decrease in food intake and can have 
a negative impact on children's growth.9 Other 
studies suggested that underweight and stunting 
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lead to caries in primary teeth among preschool 
children.10–13  

The problem of caries and child growth 
that occur together or are interconnected is a 
concern for public health globally.5 Reports were 
systematically reviewed to assess the direction of 
the bidirectional relationship between body 
weight, height, and caries. The previous literature 
review has yet to explain this bidirectional 
relationship. Therefore, this systematic review 
aimed to analyze the bidirectional relationship 
between dental caries and changes in weight and 
height in preschool children. In particular, this 
research was conducted to provide information 
on measures to prevent dental caries and growth 
problems in children. 
   

Materials and methods 
 
This article is a systematic review 

following the Preferred Reporting Items for 
Systematic Review without Meta-Analyses 
(PRISMA) guidelines.14 The research questions 
were designed based on the PICO framework, 
Population (P): preschool-aged children; 
Intervention (I): Caries, body weight, and height; 
Comparison (C): no comparison; Outcome (O): 
Two-way relationship. The literature search was 
conducted in September 2022 and was limited to 
published articles from 2012 to 2022. The 
databases used in the literature search were 
PubMed, Science Direct and the Cochrane 
Library. The search strategy is carried out using 
keywords combined with boolean operators: 
(dental caries) AND ((body weight OR adiposity) 
AND body height OR anthropometric) AND 
(preschool) for each database. Filter database 
free full text or open access and last ten years or 
ranging from 2012 to 2022 is used. Searching 
articles for additional studies were done manually 
by checking references from included studies. 

The inclusion and exclusion criteria used 
are described in table 1. After identifying articles 
through the database, all titles/abstracts were 
imported into Mendeley. Next, a duplication 
check is carried out and screened through titles 
and abstracts. Then the full text of the articles 
selected after screening is reviewed to determine 
whether the article is included or excluded. 

Articles included in the screening process 
using inclusion criteria were assessed for the risk 
of bias using  The Joanna Briggs Institute (JBI) 
Critical Appraisal checklist, which had been 

adapted to the study design, namely the checklist 
for analytical cross-sectional. This JBI critical 
appraisal assessment contains questions to 
assess the quality of the study. Each question 
was answered 'yes', 'no', 'no clear' or 'not 
applicable'. Each criterion with the answer 'yes' is 
given a value of one, and the others are zero, 
then each score is calculated and summed up. 
The total score of the eight questions determines 
the quality of the article, with the following 
criteria: scores 1-3 have a high bias, score 4-6 
has a moderate bias, and scores 7-8 have a low 
bias. Three researchers can carry out risk 
assessments, and if there are differences of 
opinion, discussions are held to reach a mutual 
agreement. The data extraction stage is carried 
out by summarizing the data in table format on 
an excel spreadsheet (Microsoft, Inc, Redmon, 
Washington State). Data were analyzed 
qualitatively by using thematic analysis following 
the research objectives. 

  

 
Table 1. Inclusion and Exclusion Criteria. 
 

Results 
 
Based on the results of a literature search 

through three databases, 40 articles were 
identified through the Pubmed database, 56 
articles through Science Direct and eight articles 
through the Cochrane Library, and the number of 
articles identified was 104 articles. Then a 
duplication check was carried out, three duplicate 
articles were obtained, and the remaining articles 
were 101. A total of 91 articles were excluded 
after screening based on title and abstract 
because they did not meet the inclusion criteria. 
Three articles were excluded from the remaining 
articles (n=10) after reading the full text. Seven 
articles that met the inclusion criteria were 
included in the systematic review. A flowchart of 
the search process is shown in figure 1. The JBI 
Critical Appraisal Tools were used to assess the 
risk of bias for each included study. A summary 
of the risk assessment of bias is shown in table 2. 

http://www.ektodermaldisplazi.com/dergi.htm
http://www.jidmr.com/


 
Journal of International Dental and Medical Research ISSN 1309-100X                                         Weight, Height, and Dental Caries 
http://www.jidmr.com                                                                                                                                       Fathiyyah Nurul Adzra et al 

 

  Volume ∙ 16 ∙ Number ∙ 3 ∙ 2023                            Page 1282 

Of the seven studies assessed, two articles had 
a low bias, and five articles had a moderate bias. 
Of the seven studies, 'no' ratings were primarily 
found in the domain of confounding factors. Only 
two studies were found to identify confounding 
factors and strategies to address them. 

 

 
Note:Q1-Q8 are questions 1 to 8 for articles with a cross-sectional 
design according to The  Joanna Briggs Institute (JBI) Critical 
Appraisal checklist Category: Value 1-3 = High bias (high bias); 
value 4-6 = moderate bias; value 7-8 = low bias (low bias) 
 
Table 2. Assessment of the risk of bias using the 
JBI Critical Appraisal Tools. 

 
The characteristics of the seven studies 

included in the review are shown in table 3 and 
table 4. Six of these articles used a cross-
sectional study design16,17,18,19,20,21, and one used 
a longitudinal study15. Each study was conducted 
in a different country, China15, Tanzania16, 
Vietnam17, Iran18, Nigeria19, Nepal20 and Peru21, 
with a study sample ranging from 67 to 871 
children with an average age of three to six years. 
All studies used research methods by measuring 
body weight and height for anthropometric 
assessment. The anthropometric assessment 
method for children in each article is carried out 
by assessing weight and height and then 
converting them into z-scores according to WHO 
standards. Examination of dental caries in each 
study was based on a visual/tactile inspection by 
assessing the dmft index. In addition, all studies 
included demographic data and assessments of 
eating and oral health habits through 
questionnaires15,16,19,21, survey questions17, and 
interviews20. 

In the seven articles analyzed, each 
article showed the incidence of dental caries in 

the sample studied. For example, the study by 
Shen et al. showed that the average dmft index 
at the initial stage was 3.18 and increased to 
4.21 at the follow-up stage15, Ndekero et al. in 
their study stated that the prevalence of ECC in 
preschool children was 44.8%16, Khanh et al. in 
their study showed an ECC prevalence of 
74.4%17, Edalat et al. found 55% of children in 
the study had severe ECC18, Olatosi et al. said in 
their study active decay accounted for 96% of the 
dmft observed in the study19, Zahid et al. found 
the frequency of caries in children under six 
years of age is 58%.20 Seminario et al., in their 
study, stated that the prevalence of dental caries 
was 97.0%. The average dmft/DMFT was 7.221. 

An overview of the relationship between 
body weight and caries in each article analyzed 
are in articles with moderate bias, and two 
articles stated that weight for age z-score had a 
negative and significant relationship with the 
index score dmft.15,16 One article mentions that 
caries is associated with low body weight, as 
indicated by low weight for age z-score.17 One 
article found that 14 of 25 underweight children 
had severe caries, but there was no significant 
association between increased caries and weight 
loss.18 While in the low-bias articles, one article 
stated a positive but not significant relationship 
between the weight for age z-score (WFAZ) and 
caries.19 

An overview of the relationship between 
height and caries in each article analyzed, that is, 
in articles with moderate bias, two articles found 
a correlation of height-for-age z-score that was 
not statistically significantly different from the 
index score dmft.16,17 One article found that 6 out 
of 10 height-deficient children had severe caries, 
but there was no significant association between 
increased caries and decreased height.18 In the 
low-bias articles, one article stated a positive but 
insignificant correlation between the height for 
age z-score and caries.19 

Two articles stated that children with low 
nutritional status had high rates of dental caries; 
the two articles also stated a bidirectional 
relationship between nutritional status and DMFT 
which showed a negative relationship.15,19  

One article did not find severe early 
childhood caries (S-ECC) in children under six 
years of age to be associated with a risk of 
malnutrition such as stunting, overweight and 
undernutrition20. One article made did not 
mention the relationship between caries in 
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primary teeth and anthropometry.21 
 
Discussion 

 
In this study, we reviewed seven studies 

that researched the relationship between caries, 
body weight and height. The studies reviewed 
researched preschool-age children or 3-6 years 
old. Preschool-aged children with dental caries 
included in each study were assumed to be in 
general medical health. The discussion of the 
seven studies is further explored below. 

The majority of the age of the research 
sample is 3-6 years old, which is preschool-age 
children. While one study used a sample of 
children aged six months to 12 years, who were 
divided into 2 groups: the 6 months to less than 6 
years group and the 6 years to less than 12 
years group.20 Another study used a sample of 
children aged 18 years and under which were 
divided into 3 age groups, namely the age group 
less than 5 years, the age group 6 years to 12 
years, and the age group 13 years to 18 years.21 
Differences in results between included studies 
could be related to differences in the age of the 
research subjects. Study by Zahid et al found no 
association between S-ECC and the risk of 
malnutrition such as stunting, underweight and 
malnutrition in children under 6 years, however 
there was a significant relationship between 
significant index caries (SiC) and height for age 
z-score low levels are found in children aged 6 to 
12 years.20 

Dental caries is a disease that affects the 
hard tissues of the teeth, and cause tooth loss 
due to the demineralization process by acids 
produced by bacteria. Dental caries is 
multifactorial or influenced by several factors.6 
The seven articles studied used the WHO index 
of decayed, missing, filled primary teeth (dmft).15–

21 Other article also used the PUFA assessment 
to see the consequences of deep caries 
conditions that did not treated.20 The majority of 
dental caries examinations were performed by 
dentists, one article mentioned dental caries 
examination by trained volunteers20, and two 
articles provided no information18,21. Diagnosis of 
dental caries is done by visual oral examination 
without radiography. Differences in caries rates 
were found in each study in this study. This is 
due to various factors such as economic status, 
eating habits, and awareness to maintain oral 
health. 

The respective studies were conducted 
on samples from developing countries. The study 
by Ndekero et al stated that the prevalence of 
caries reported in this study was higher than the 
prevalence in developed countries, this is 
because developed countries have integrated 
caries prevention policies and programs.16 The 
samples used in several studies included 
children from rural and urban area15,20, as well as 
rural and semi-urban areas.16 A study by 
Ndekero et al found that children living in rural 
areas had a greater impact on ECC than children 
living in semi-urban areas. This is caused by 
inadequate information about oral health care 
and inefficiency in conducting oral hygiene 
training. Lack of parental assistance during tooth 
brushing and poor awareness of oral health 
practices caused most of the preschool children 
in the study to have poor oral hygiene.16 Shen et 
al also found that 63.2% of children cleaned their 
teeth less than once a day, and 53.27% of 
children did not visit the dentist in the last 12 
months.15 This poor oral hygiene practice can 
encourage the development of dental caries.22 

Generally, preschool-age children like to 
eat sweet foods such as biscuit.7 Several studies 
in this study revealed an association between 
consumption of sweet foods and dental caries in 
children. The majority of children surveyed in 
Zahid et al's study showed children under 6 
years of age who had caries, consumed sweet 
foods every day.20 Not only children who like 
sweet foods, some the study also found that 
children who were exclusively breastfed, as well 
as children who drank milk with a bottle or both 
(breastfeeding and bottle-feeding) showed an 
increase in dental caries.15,19  

Increasing the severity of caries affect the 
growth of children. Assessing a child's growth 
can be done by measuring the body weight and 
height. The method of measuring body weight 
and height in each study is the same. The seven 
articles convert the assessment of the child's 
weight, height and age into z-scores according to 
WHO standards, which were weight for age 
(WAZ) and height for age (HAZ). The nutritional 
status index categories found in this study for 
WAZ were underweight and severe underweight 
and for HAZ were stunting and severe stunting. 
Four of the seven articles also assessed body 
mass index17,19–21, and two of the seven articles 
assessed weight for height16,19. Detailed 
descriptions of anthropometric measurement 
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standards are reported in five articles (such as 
children wearing light clothing and removing 
shoes).15–17,19,20 The studies examined 
demonstrated that dental caries is associated 
with lower body weight and height for age. While 
in Olatosi et al's study, the results of the 
assessment of height for age z-score, weight for 
age z-score and dmft showed a positive 
relationship describing low dmft levels in stunting 
and underweight children, a negative relationship 
was found between body mass index for age z-
score, weight for height z-score with dmft.19 

The majority of studies found high dental 
caries in children with a deficiency in weight and 
height. Some of these studies stated that 
untreated severe caries causes chronic 
inflammation that can affect the ability to eat, 
decreased appetite and sleep disturbances in 
children.15,17,20 Children with dental caries difficult 
to chew food due to pain when chewing. Thus, 
the presence of masticatory disorders causes 
nutritional intake that is less than optimal 
because children cannot consume food 
properly.23 This finding is equal to other studies 
showing dental caries as a risk factor for stunting 
due to a decline food proteins.24–26 

Two studies said that children with 
malnutrition or lack of weight and height affect 
the composition of saliva so that it predisposes to 
dental caries.15,19 Protein Energy Malnutrition 
(PEM) occurs when there is a lack of protein, 
energy from food or both, so that it does not suit 
the needs of the body. Manifestations of PEM are 
measured in underweight (low weight for age), 
stunting (lower height for age) and malnutrition 
(lower weight for height).25,27 There is research 
that stated malnutrition conditions such as 
vitamin, zinc and iron deficiencies can increase 
the risk of dental caries. due to disturbances in 
salivary secretion.28 Saliva has an important role 
in maintaining the health of the oral cavity by 
protecting the teeth and mucosa from the effects 
of acid. PEM conditions and vitamin A deficiency 
have a relationship with the occurrence of 
salivary gland hypofunction which results in 
decreased salivary flow rate and buffer capacity, 
which reduces the ability to retain acid from 
plaque.28,29  

The bidirectional relationship between 
body weight, height and dental caries can be 
explained by various factors related to caries risk 
factors such as consumption of a high-sugar diet, 
oral health practices, visits to the dentist and 

factors that affect children's growth such as 
environmental factors, genetics, nutrition and 
eating habit. Besides being a risk factor for caries, 
high consumption of sugar appears to be a risk 
factor for obesity.15 Controlling risk factors can 
prevent oral health problems and growth in 
children. Health promotion program for preschool 
children to reduce daily consumption of a high-
sugar diet and carry out caries screening in early 
childhood. 

The three studies did not examine intra- 
or interexaminer reliability17,18,21  as this may 
affect the accuracy of caries diagnosis, so future 
studies are necessary to provide a standard for 
measuring dental caries. The two articles do not 
describe the standard procedure for 
anthropometric measurements18,21  that it is 
possible to influence the accuracy of the 
information. The results of research on the 
relationship between body weight, height and 
dental caries were only found in samples from 
developing countries, so future studies can 
provide a comparison of the results of the 
relationship between weight, height and caries in 
samples of developing countries. Information 
from a literature review regarding the 
bidirectional relationship between body weight, 
height and caries is very limited. Correlational 
research that directly examines this bidirectional 
relationship needs to be carried out to strengthen 
the assumptions that have been put forward in 
this study. 
 
 Conclusions 
 

Based on the results of a systematic 
review of seven research journals regarding the 
relationship between caries, weight, and height in 
preschool children, it can be concluded that the 
majority of studies show a relationship between 
caries and malnutrition in this case lack of weight 
and height. A bidirectional relationship is seen, 
that is caries causes a risk of underweight and 
stunting due to chronic inflammation which 
causes mastication disorders, resulting in 
suboptimal nutritional intake. Saliva to protect the 
oral cavity from acids decreases. 
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Author 
(year) 

Article title Country Research 
design 

Sample Research Method Result 

Shen A, et 
al (2019)15 

The bidirectional 
relationship 
between weight, 
height, and dental 
caries among 
preschool  children in 
China 

China Longitudinal      
Study 

1,111 at 
baseline 
722 at 
follow-up 

1. Anthropometric 
measurements  

2. Assessing the 
dmft index 

3. Questionnaire  

1. The mean dmft index 
increased at follow-up 
stage; Significant negative 
associations between early 
dental caries and children's 
growth were shown by 
height-for-age, and weight-
for-age 

Ndekero TS, 
et al 
(2021)16 

Prevalence of early 
childhood caries, 
risk factors and 
nutritional status 
among 3-5-year- old 
preschool children 
in Kisarawe, 
Tanzania. 

Tanzania cross- 
sectional 
study 

831 1.Anthropometric 
measurements  
2. Assessing the 
dmft index 
3. Questionnaire  

The prevalence of ECC is 
44.8% ; The dmft score 
index is negative and 
significant with the height 
for age z-score ; The dmft 
score index is not 
statistically significant with 
the height for age z-score 
 

Khanh LN, et 
al (2015)17 

Early Childhood 
Caries , Mouth Pain 
, and Nutritional 
Threats in Vietnam 

Vietnam cross- 
sectional 
study 

593 
parent-
child 
pairs 

1.Anthropometric 
measurements 
2. Assessing the 
dmft index 
3. Survey 
questions  

Prevalence of ECC 
(74.4%); A significant 
relationship between z-
score weight and BMI-for-
age) and experience of 
dental caries; The mean 
height-for-age z-scores did 
not differ significantly 
according to the severity of 
dental caries 

Edalat A, et 
al (2014)18 

The Relationship of 
Severe Early 
Childhood Caries 
and Body Mass 
Index in a Group of 
3- to 6-year- old 
Children in Shiraz. 

Iran Descriptive  
analytical 
cross- sectionl 
study 

202 1.Anthropometric 
measurements  
2. Assessing the 
dmft index 
3. Record socio 
demographic data, 
Medical history 

14 of 25 children with 
weight deficiency have 
dmft above 3; 6 of 10 
children with height 
deficiency have dmft above 
3; 55% of the children 
studied had SECC; There is 
no significant relationship 
between increased caries 
and decreased body weight 
and height. 

Zahid N, et al 
(2020)20 

Associations 
between Child 
Snack and Beverage 
Consumption, 
Severe Dental 
Caries, and 
Malnutrition in 
Nepal. 

Nepal cross- 
sectional 
study 

273 
children 
under 12 
years 

1.Anthropometric 
measurements  
2. Assessing the  
dmft+DMFT, 
PUFA+PUFA 
3. Interview  
 

 

Children under 6 years of 
age have a higher weight-
for-age z-score (BAZ) than 
children over 6 years of 
age; The frequency of caries 
in children under 6 years of 
age is 58%.  

Table 3. Results of analysis of reviewed articles (moderate bias). 
 
 
 
 

http://www.ektodermaldisplazi.com/dergi.htm
http://www.jidmr.com/


 
Journal of International Dental and Medical Research ISSN 1309-100X                                         Weight, Height, and Dental Caries 
http://www.jidmr.com                                                                                                                                       Fathiyyah Nurul Adzra et al 

 

  Volume ∙ 16 ∙ Number ∙ 3 ∙ 2023                            Page 1286 

 
Author (year) Article title Country Research 

design 
Sample Research Method Result 

Olatosi OO, 
et al (2022)19 

Dental Caries 
Severity and 
Nutritional 
Status of 
Nigerian 
Preschool 
Children. 

Nigeria Cross-
sectional 
study 

273 ecc 
cases 

1. Anthropometric 
measurements (body 
weight, height and body 
mass index according to 
age z-score, weight fir 
height according to z-
score) 

2. Assessing the dmft index 
3. Questionnaire 

1. 96% active decay of the 
dmft observed in the study 

2. The correlation between 
HFAZ, WFAZ and dmft is 
positive but not significant 

3. High dmft scores in the 
group of children with severe 
or severe malnutrition 
assessed by body mass index 
for age z-score 

4. The bidirectional 
relationship between 
nutritional status and dmft 
showed a negative 
relationship 

Seminario, 
AL et al 
(2022)21 

Dental caries 
and 
anthropometrics 
of children 
living in an 
informal 
floating 
Amazonian 
community: a 
cross-sectional 
pilot study. 

Peru Cross- 
sectional 
study 

67 1. Anthropometric 
measurements (body 
weight, height and body 
mass index according to 
age z-score) 

2. Oral examination 
(dmft/DMFT ,SiC index) 

3. Questionnaire 
(demographic, & 
nutrition data) 

1. The prevalence of dental 
caries is 97.0%. Average 
dmft/DMFT is 7.2 
2. Half of the study 

population had normal 
weight (37, 55.2%), 13 were 
stunting (19.4%) and 1 
wasting (1.5%) 
3. Not stated regarding the 

relationship between caries 
in primary teeth and 
anthropometry 

Table 4. Analysis results of reviewed articles (low bias). 
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