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Abstract

Background: Stunting is a condition where a child's height is insufficient for their age. Stunting
in children under the age of five, which can be caused by chronic malnutrition, poses a danger
of death. Objective: Stunting may be impacted by poor oral and dental health. This study will
investigate how the prevalence of stunting is affected by periodontitis. Discussion: Periodontal
disease can have an impact on pregnant women'’s fetal growth such as premature birth and low
birth weight babies both directly and indirectly. Subsequently, premature babies can increase the
risk of stunting. The identification of changes in bacterial variations between stunted and
unaffected children was one of the reasons for stunting. Oropharyngeal bacteria, such as
Porphyromonas gingivalis usually found in severe periodontitis, were detected in pregnant
women which is likely to disrupt the host's immune homeostasis. Disorders in pregnant women
can interfere with the process of tooth development in the fetus. Conclusion: Stunting may have
a negative impact on dental and oral health, and vice versa. Periodontitis may increase the risk
of adverse pregnancy outcomes which could ultimately enhance the risk of having children born
stunted.
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INTRODUCTION

Children’s natural growth and development are impaired by stunting. The stunting condition in
children is characterized by a length or height that is smaller than their age. The WHO defines
this condition as a length or height that is less than the median standard of growth for children,
plus or minus two standard deviations. Stunting may result from direct factors like inheritance
from people who are shorter or early-life events like inadequate nutrition, recurrent illnesses, and
insufficient psychosocial stimulation. Direct causes include heredity from individuals who are
shorter comparing the average high.!:?

In Indonesia, the prevalence of stunting is relatively high, exceeding the WHO limit of
20% by 27.67% in 2019."3 155 million children under the age of five are affected by stunting
worldwide, or 25% of all children.* WHO data showed that Indonesia's 2020 stunting rate is
31.8%, higher than the region's average of 27.4% for Southeast Asia.’

Many variables, including socioeconomic circumstances, maternal nutrition during
pregnancy, illnesses in infancy, and inadequate nutritional intake in infants, can contribute to
malnutrition. Stunted children have a lower chance of surviving, are more likely to get sick or
infected, lose their ability to learn, and perform poorly in school.® Stunted children may not grow
to their full potential as adults and may struggle to develop physically, mentally, and
productively, which causes them to become socially and economically unproductive adults.>’
Stunting is essential because it is typically irreversible, meaning that if a child is short, he cannot
grow to his full height like those who are underweight do when they reach their normal weight.?
Long-term studies have established a connection between stunting and dental health, showing
that both conditions might affect one other. Stunting has negative effects on dental and oral
health, including higher dental caries risks, delayed tooth eruption, and poor oral hygiene.®10
However, poor oral and dental health may also contribute to stunting. For instance, severe dental
caries might result in malnutrition because it makes it harder to chew. Through the influence of
pregnant women, dental and oral health has an impact on the prevalence of stunting as well.
Pregnant women who have periodontal tissue disease are reported to experience poorer fetal
growth. The risk of premature birth and low birth weight (LBW) newborns can increase in cases
of severe periodontitis. LBW or prematurely born infants, however, are at risk of stunting.'! The
relationship between periodontitis and stunting has not been well studied, so this study will also
look at how periodontitis impacts the prevalence of stunting in conjunction to the relationship
between stunting and oral health.

DISCUSSION
Stunting and Dental Health

Dental caries that affects milk teeth in children younger than six years old are referred to
as early childhood caries (ECC). These kids' severe caries may constrain their development,
growth, and general well-being. If left untreated, this ECC will deteriorate the infant teeth's
condition, causing pain in the mouth and interfering with eating and sleeping. The same
etiological variables that cause malnutrition also cause early childhood caries, such as bad eating
habits (cariogenic food), insufficient food intake, and low socioeconomic status.'? !* The risk of
developing chronic malnutrition is doubled in cases of severe caries, according to studies from
Nigeria and Cambodia.'* ' Studies on ECC and malnutrition with a larger country population
resulted in distinct findings, demonstrating that ECC was more closely related to obesity and
anemia than stunting.!®

Research on kids aged 0-59 months revealed the impact of stunting on milk teeth. The
findings demonstrate that, as compared to children who are not stunted, the eruption of milk teeth
can be delayed.'® Apart from having an impact on milk teeth, stunting can also cause a delay in
the eruption of the permanent premolars compared to children who are not stunted ®. Future
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stunted boys also face the risk of getting fewer teeth than non-stunted kids, but this is not the
case for girls.!”

The effect of stunting on children's teeth also occurs in the incidence of dental caries.
Long-term studies in Peru have shown that stunting is a significant caries risk factor in permanent
teeth independently of any known caries risk factor.” This relationship can go both ways because
children with severe dental caries are associated with slower child growth as a contributing factor
to stunting.'® Stunted or less than normal growth is associated with untreated dental caries and
delayed eruption of permanent teeth is seen in Cambodian, Indonesian and Lao children. These
findings confirm the role of dental health in the overall growth and development of children.'
The mechanism between dental health and stunting is presented in Figure 1.
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habits intake socioeconomic caries
> Chron.lf: ‘
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Figure 1. The effect of stunting in dental health and vice versa

Periodontitis and Pregnancy

Fetal growth might be affected by malnutrition during the pregnancy. There is a critical need for
nutrition to promote rapid growth and development. Moreover, recurrent infections or long-term
illnesses can restrict or impair a child's growth throughout the first two years of life.” Pregnant
women with poor oral and dental health disorders like periodontitis run the risk of having
premature babies or babies with low birth weight. Offenbacher et al. explored the connection
between the two in 1996 and found a significant link between periodontitis and an adverse
pregnancy outcome (OR 7.9).!!

A chronic inflammatory condition known as periodontal disease damages the teeth
supporting tissues. Gingivitis, which is periodontal disease that only affects the gingiva, is
treatable or reversible if detected early. Periodontitis, an irreversible condition marked by edema
and bleeding in the gingiva, loss of gingival attachment, and destruction of the alveolar bone can
lead to tooth loss. Periodontal disease is generally caused by plaque releasing substances that can
trigger the inflammatory mechanisms associated with preterm birth. The association of
periodontal disease with the incidence of unwanted pregnancies shows a relationship between
the two.?? Periodontal disease is a risk factor for premature birth, low birth weight babies, pre-
eclampsia, and premature and low birth weight babies. The mechanism can occur due to the
migration of bacteria from the periodontal tissue into the blood circulation thereby stimulating
the production of inflammatory mediators which are responsible for the timing of birth.?!: ?2
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Periodontal disease is associated with chronic gram-negative infection of the periodontal
tissues which results in long-term increases in pro-inflammatory cytokines and prostaglandins
and increases in these inflammatory mediators at the systemic level. Periodontal disease has the
potential to negatively impact babies. Direct mechanism occurred when bacterial interference
with the amnion which may lead to premature birth and low birth weight babies.??

Pregnancy and Stunting
Stunting risk can be increased by premature birth, low birth weight, fetal growth retardation, or
intrauterine growth restriction (IUGR).?*?® Stunted fetuses have a 4.2-fold increased risk of
being stunted between the ages of 3 months and 2 years.?” The odds ratio (OR) for stunting is
4.98 (3.76-6.55) for small for gestational age and premature birth.?

According to research conducted in Banten, LBW is a predictor of stunting in children
under the age of five.?’ According to this research, there is a connection between LBW and
stunting, which was also discovered in Ethiopia and Lampung.3® 3!

Stunting and Periodontitis

The first study which indicates the relationship between height and inflammation and
periodontitis, investigated by Meisel et al. in 2007. Those individuals who are born with a high
susceptibility to infections and inflammatory disorder may suffer from diseases in childhood that
can impair height. In adulthood, growth becomes stagnant and the individual’s susceptibility for
inflammation remains. Smaller (shorter) people are more likely to develop severe periodontitis.*?

The difference in bacteria between stunted and normal children may contribute to the
mechanism for stunting. Oro-pharyngeal species were discovered in the stomach or duodenum
and feces of stunted children, according to microbial investigation on the upper gastrointestinal
tract in 2—5-year-old sub-Saharan African children. The bacterium Porphyromonas gingivalis,
which is found in pregnant women, is one of these oropharyngeal bacteria.* In addition to other
bacteria that may be present in periodontitis patients, such as Aggregatibacter
actinomycetemcomitans, Fusobacterium nucleatum, Tannarella forshythia, Prevotella
intermedia, and Treponema denticola, Porphyromonas gingivalis bacteria are frequently
identified in these individuals. Porphyromonas gingivalis plays a significant role in the
pathogenesis of periodontitis by disturbing the host's immunological homeostasis, which is
caused by oral microbial dysbiosis.?% 33

Research evidence suggested that specific bacterial counts are associated with
malnutrition or poor growth in the first 1000 days. During pregnancy, lower bacterial diversity
and rich Lactobacillus microbiota were found to be high in normal pregnancies, while more
diversity was found for Prevotella spp, Gemella spp and Corynebacterium bacteria which were
associated with smaller baby length relative to gestational age. Periodontitis is one of the factors
that play a role in pregnant women who are malnourished compared to healthy pregnant
women.** The proposed mechanism between periodontitis and stunting is presented in Figure 2.
Environmental factors can affect tooth development and subsequent tooth eruption during the
early, critical (prenatal) phases, according to empirical research on the relationship between
pregnancy and dentition. In most cases, tooth development begins between six and eight weeks
after conception. The mineralization of baby and permanent teeth occurred before and after birth.
The canines and first premolars are susceptible during the first postnatal year, whereas the second
premolars and molars are susceptible 2 or 3 years later. Malnutrition during this period can cause
stunting and tooth decay and delay tooth eruption.'’
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Figure 2. Proposed mechanism of periodontitis in pregnant women and stunting

Stunting Prevention with Dental and Oral Care

By 2025, the WHO hopes to reduce stunting in children under the age of five by up to
40%.% Dental treatment for children and pregnant women can help lower the incidence of
stunting. Pregnant women receive treatment to ensure that there are no recurring infections which
might damage the developing fetus. Studies on the relationship between the risk of [IUGR and
periodontal treatment performed right after delivery have shown that, as compared to pregnant
women without periodontitis, the risk of IUGR is much higher when periodontitis is present and
untreated during pregnancy.>®

Periodontal treatment during the second trimester of pregnancy, shows a reduced risk of
adverse events in pregnancy.’’ C-reactive protein levels were statistically lower after periodontal
therapy in the second trimester. This treatment is not only safe for the fetus and mother but also
beneficial for pregnancy and embryo-fetal development, thereby reducing morbidity and
mortality in preterm fetuses.’® However, the effectiveness of preventing periodontal disease in
pregnant women cannot be fully determined, because the success of treatment is also determined
by the criteria for diagnosing periodontitis, microbial composition, disease severity, treatment
strategy, treatment efficiency and the right time during pregnancy, so further multicenter research
is needed.* Moreover, periodontal disease and adverse pregnancy, share the same risk factors
such as smoking, poor social status, diabetes, obesity and others which cannot be eliminated by
periodontal treatment alone.*°
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CONCLUSION

Dental and oral health is related to stunting and stunting can also affect dental and oral health.
Stunting can cause delays in the eruption of milk and permanent teeth, reduce the number of
permanent teeth, and increase the risk of caries. On the other hand, severe dental caries has a risk
of stunting. Pregnant women with periodontitis have the risk of having babies who are premature,
have low birth weights, or are susceptible to infection because of their condition.

Susceptibility to infection in childhood can lead to stunting. In addition, growth and
development restriction can also affect the development of milk and permanent teeth. By
avoiding periodontitis and ensuring that pregnant mothers' teeth and gingiva are healthy, we can
reduce the likelihood of birth defects indirectly.

REFERENCES

1. BPS. Laporan Pelaksanaan Integrasi Susenas Maret 2019 dan SSGBI Tahun 2019: Badan
Pusat Statisitik; 2019. p. 58.

2. WHO Stunting in a nutshell. 2015. "https://www.who.int/news/item/19-11-2015-
stunting-in-a-nutshell". Accessed 12 December 2022.

3. Kurniasih N, Atmarita, Zahraini Y, Dharmawan A. Situasi Balita Pendek (Stunting) di
Indonesia. In: Sakti E, editor. Jakarta: Pusat Data dan Informasi Kemenkes RI; 2018. p.
50.

4. Vonaesch P, Morien E, Andrianonimiadana L, et al. Stunted childhood growth is

associated with decompartmentalization of the gastrointestinal tract and overgrowth of
oropharyngeal taxa. Proc Natl Acad Sci U S A 2018;115(36):E8489-E98. DOI:
10.1073/pnas.1806573115.

5. WHO. Stunting prevalence among children under 5 years of age (%). 2021-04-12 ed;

2021.

6. Duggal P, Petri WA, Jr. Does Malnutrition Have a Genetic Component? Annu Rev
Genomics Hum Genet 2018;19:247-62. DOI: 10.1146/annurev-genom-083117-021340.

7. Dewey KG, Begum K. Long-term consequences of stunting in early life. Matern Child
Nutr 2011;7 Suppl 3:5-18. DOI: 10.1111/5.1740-8709.2011.00349 x.

8. Jasmine A, Zulkarnain M, Sitorus R. Faktor Risiko Status gizi dan Erupsi Gigi Tetap

Premolar-2 pada Anak Usia 10 Tahun di Kecamatan Tuah Negeri. Jurnal Kesehatan
Poltekkes Palembang 2021;16(1):15-21. DOI: 10.36086/jpp.v1611.663.

9. Delgado-Angulo EK, Hobdell MH, Bernabe E. Childhood stunting and caries increment
in permanent teeth: a three and a half year longitudinal study in Peru. Int J Paediatr Dent
2013;23(2):101-9. DOI: 10.1111/j.1365-263X.2012.01229.x.

10.  Husain Akbar F, Pratiwi R, Sri N. Oral Hygiene and Oral Health Related Quality of Life
of Children with Stunting in Indonesia. Int J Dentistry Oral Sci 2020;7(1):711-17. DOI:
10.19070/2377-8075-20000140.

1. Offenbacher S, Katz V, Fertik G, et al. Periodontal Infection as a Possible Risk Factor for
Preterm Low Birth Weight. J Periodontol 1996;67(10(Suppl)):1103-13. DOI:
10.1902/j0p.1996.67.10s.1103.

12. Anil S, Anand P. Early Childhood Caries, Prevalence, Risk Factors, and Prevention. Front
Pediatr 2017;5:157. DOI: 10.3389/fped.2017.00157.

13.  Ernawati F, Syauqy A, Arifin AY, Soekatri MYE, Sandjaja S. Micronutrient Deficiencies
and Stunting Were Associated with Socioeconomic Status in Indonesian Children Aged
6-59 Months. Nutrients 2021;13(6). DOI: 10.3390/nu13061802.

AUG 2023 | VOL 1| NO. 1 56


https://www.who.int/news/item/19-11-2015-stunting-in-a-nutshell
https://www.who.int/news/item/19-11-2015-stunting-in-a-nutshell

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

YARSI DENTAL JOURNAL

Renggli EP, Turton B, Sokal-Gutierrez K, et al. Stunting Malnutrition Associated with
Severe Tooth Decay in Cambodian Toddlers. Nutrients 2021;13(2). DOI:
10.3390/nu13020290.

Folayan MO, Arije O, El Tantawi M, et al. Association between early childhood caries
and malnutrition in a sub-urban population in Nigeria. BMC Pediatr 2019;19(1):433.
DOI: 10.1186/s12887-019-1810-2.

Shrestha N, Acharya J. Effect of Early Childhood Malnutrition on Tooth Eruption
Sequence in Nepalese Children. Tribhuvan University Journal 2020;35(2):22-33. DOL:
10.3126/tuj.v35i2.36185.

Heinrich-Weltzien R, Zorn C, Monse B, Kromeyer-Hauschild K. Relationship between
malnutrition and the number of permanent teeth in Filipino 10- to 13-year-olds. Biomed
Res Int 2013;2013:205950. DOI: 10.1155/2013/205950.

Shen A, Bernabe E, Sabbah W. The bidirectional relationship between weight, height and
dental caries among preschool children in China. PLoS One 2019;14(4):¢0216227. DOI:
10.1371/journal.pone.0216227.

Dimaisip-Nabuab J, Duijster D, Benzian H, et al. Nutritional status, dental caries and
tooth eruption in children: a longitudinal study in Cambodia, Indonesia and Lao PDR.
BMC Pediatr 2018;18(1):300. DOI: 10.1186/s12887-018-1277-6.

Lukman T, Anwar F, Riyadi H, Harjomidjojo H, Martianto D. Birth Weight and Length
Associated with Stunting among Children Under-Five in Indonesia. J Gizi Pangan
2019;16(Suppl.1):99-108.

Aryastami NK, Shankar A, Kusumawardani N, et al. Low birth weight was the most
dominant predictor associated with stunting among children aged 12-23 months in
Indonesia. BMC Nutrition 2017;3(1). DOI: 10.1186/s40795-017-0130-x.

Sania A, Spiegelman D, Rich-Edwards J, et al. The contribution of preterm birth and
intrauterine growth restriction to childhood undernutrition in Tanzania. Matern Child
Nutr 2015;11(4):618-30. DOI: 10.1111/mcn.12123.

Investigators M-EN. Childhood stunting in relation to the pre- and postnatal environment
during the first 2 years of life: The MAL-ED longitudinal birth cohort study. PLoS Med
2017;14(10):1002408. DOI: 10.1371/journal.pmed.1002408.

Christian P. Fetal growth restriction and preterm as determinants of child growth in the
first two years and potential interventions. Nestle Nutr Inst Workshop Ser 2014;78:81-
91. DOI: 10.1159/000354943.

Kusumawati M, Marina R, Wuryaningsih C. Low Birth Weight As the Predictors of
Stunting in Children under Five Years in Teluknaga Sub District Province of Banten
2015. KnE Life Sciences 2019;4(10). DOI: 10.18502/kls.v4i10.3731.

Sutarto, Sri A, Kinanti R, Susianti, Roro Rukmi Windi P. Relationship Between Low
Born Weight (LBW) And Stunting Events In Children (Age 24-59 Months). Indonesian
Journal of Medical Anthropology 2021;2(1):31-35. DOI: 10.32734/ijma.v2i1.4696.
Gonete AT, Kassahun B, Mekonnen EG, Takele WW. Stunting at birth and associated
factors among newborns delivered at the University of Gondar Comprehensive
Specialized  Referral  Hospital. PLoS One 2021;16(1):e0245528. DOI:
10.1371/journal.pone.0245528.

Offenbacher S. Periodontal deseases: pathogenesis. Ann Periodontol 1996;1(1):821-78.
DOI: 10.1902/annals.1996.1.1.821.

Daalderop LA, Wieland BV, Tomsin K, et al. Periodontal Disease and Pregnancy
Outcomes: Overview of Systematic Reviews. JDR Clin Trans Res 2018;3(1):10-27. DOI:
10.1177/2380084417731097.

Haerian-Ardakani A, Eslami Z, Rashidi-Meibodi F, et al. Relationship between maternal
periodontal disease and low birth weight babies. Iran J Reprod Med 2013;11(8):625-30.

AUG 2023 | VOL 1| NO. 1 57



31.

32.

33.

34.

35.

36.

37.

38.

39.

YARSI DENTAL JOURNAL

Figueiredo M, Takita SY, Dourado BMR, et al. Periodontal disease: Repercussions in
pregnant woman and newborn health-A cohort study. PLoS One 2019;14(11):e0225036.
DOI: 10.1371/journal.pone.0225036.

Meisel P, Kohlmann T, Kocher T. Association of height with inflammation and
periodontitis: the Study of Health in Pomerania. J Clin Periodontol 2007;34:390-96. DOI:
10.1111/5.1600-051X.2007.01068 .

Xu W, Zhou W, Wang H, Liang S. Roles of Porphyromonas gingivalis and its virulence
factors in periodontitis. Adv Protein Chem Struct Biol 2020;120:45-84. DOI:
10.1016/bs.apcsb.2019.12.001.

Robertson RC, Manges AR, Finlay BB, Prendergast AJ. The Human Microbiome and
Child Growth - First 1000 Days and Beyond. Trends Microbiol 2019;27(2):131-47. DOL:
10.1016/5.tim.2018.09.008.

de Onis M, Branca F. Childhood stunting: a global perspective. Matern Child Nutr
2016;12 Suppl 1:12-26. DOIL: 10.1111/men.12231.

Ananth C, Andrews H, Papapanou P, et al. History of periodontal treatmnet and risk for
intrauterine growth restriction (IUGR). BMC Oral Health 2018;18:161. DOI:
10.1186/s12903-018-0623-2.

Sant’ana A, Campos M, Passanezi S, et al. Periodontal treatment during pregnancy
decreases the rate of adverse pregnancy outcome: a controlled clinical trial. J Appl Oral
Sci 2011;19(2):130-36.

Khairnar M, Pawar B, Marawat P, Khairnar D. Estimation of changes in C-reactive
protein level and pregnancy outcome after nonsurgical supportive periodontal therapy in
women aftected periodontitis in a rural set up of India. Contemp Clin Dent 2015;6(Suppl
1):S5-S11. DOI: 10.4103/0976-237X.152930.

Ren H, Du M. Role of Maternal Periodontitis in Preterm Birth. Front Immunol
2017;8:139. DOI: 10.3389/fimmu.2017.00139.

40. Bobetsis Y, Madianos P. Treating periodontal disease during pregnancy: European
Federation of Periodontology; 2020. p. 35.

AUG 2023 | VOL 1| NO. 1 58



