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TICLE INFO ABSTRACT

3 ., Background: The prevalence of stunting in Indonesia remains
Article history: relatively high. Various consequences can arise due to stunting,
Received November 16, 2023 including impaired cognitive development in children, suboptimal
Revised November 237 2023 school performance, and potential long-term impacts on women

during adulthood. Diarrhea is identified as one of the triggers for

th
Accepted November 30, 2023 stunting, often caused by insufficient parental supervision and

Keyword: inadequate Exclusive Breastfeeding (EBF) and Complementary
Feeding (CF) practices.

LBW, Exclusive Breastfeeding, Objective: To investigate the relationship between diarrhea

M-PASI occurrence and stunting among toddlers aged 24-59 months in the

working area of Bantul Regency in the year 2021.

Method: The research employed an observational analysis design
using a case-control approach. Sample selection was done through
Purposive Sampling, involving criteria for inclusion and exclusion.
The total sample size was 130 individuals, comprising 65 case
samples and 65 control samples. The study was conducted at
Dlingo I, Pajangan, and Imogiri Il Community Health Centers.
Secondary data from registers and medical records were utilized.
Data analysis involved the use of the chi-square test and odds ratio
(OR).

Results: The majority of stunted toddlers were male, had low birth
weight, a history of exclusive breastfeeding, and a history of
complementary feeding for less than six months. There was a
significant relationship between diarrhea and stunting incidence
(p=0.023) with an OR value of 3.335 (1.625-6.844). This implies that
toddlers with a history of recurrent diarrhea are three times more
likely to experience stunting.

Conclusion: There is a significant association between diarrhea
occurrence and stunting among toddlers aged 24-59 months in the
working area of Bantul Regency.
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INTRODUCTION

Stunting is a condition where a child's height or body length does not meet the
expected growth for their age. It is a manifestation of chronic nutritional deficiency with long-
term consequences that need to be addressed. One of its consequences is that it can make
children more susceptible to diseases.! Additionally, stunting can have an impact on
developmental disorders, including physical development. Other effects of stunting occur in
educational performance and economic productivity during adulthood. Furthermore, the
consequences of stunting can influence the reproductive health of female children.?
Stunting can be caused not only by poor nutrition but also by several household-related
factors. This is directly linked to parents. Additionally, nutritional factors, such as
complementary feeding practices, play a role, as well as breastfeeding practices, which are
associated with exclusive breastfeeding.® Stunting can also be caused by Low Birth Weight
(BBLR), environmental cleanliness, and a history of infectious diseases. Among the
infectious diseases that can lead to stunting is diarrhea.*

Stunting is one of the main focuses of the Sustainable Development Goals (SDGs)
in 2030 and is expected to experience a decrease according to the set targets® Stunting is
a global issue, with 149.2 million children under the age of five suffering from stunting in the
year 2020.° The prevalence of stunting in Indonesia, based on the Indonesian Health Profile
for the year 2021, is 24.4%, which is still higher than the annual target set by the Ministry of
Health of the Republic of Indonesia.” The Special Region of Yogyakarta has a relatively
high prevalence of stunting. In 2018, the prevalence was 12.37%, but it decreased to
10.69% in 2019. However, in 2020, it rose again to 11.08%. Based on a preliminary study
conducted on August 25, 2022, at the Bantul District Health Office, it was found that the
stunting prevalence in Bantul District in 2021 was 8.36%. This percentage is derived from
47,788 children under the age of 5 who underwent anthropometric measurements, and
among them, 3,996 children were identified as experiencing stunting.

One of the causes of stunting is infectious diseases, including diarrheal illness.?
Diarrhea can be defined as a condition where the passage of liquid or watery stools occurs
three times or more per day.® Diarrhea can be accompanied by vomiting, making the
individual vulnerable to dehydration. A child experiencing diarrhea may also face
malabsorption of nutrients, preventing the optimal absorption and distribution of essential
nutrients by the body. This can lead to repeated occurrences of malnutrition, ultimately
resulting in stunting later on."”® Diarrhea is caused by various factors, including
environmental factors, household behavioral factors, low knowledge about diarrhea, and
malnutrition. Examples of poor environmental factors include inadequate sanitation
conditions and insufficient facilities for clean water infrastructure. Community behavior can
also contribute to diarrhea, such as infrequent handwashing before meals and after using
the toilet, as well as improper disposal of feces.' The causes of diarrhea are also influenced
by household factors, including the source of drinking water, water treatment, availability of
toilet facilities, sharing of toilet facilities, and toilet facility hygiene. In addition, poor
environmental conditions can contribute to the high risk of bacterial contamination, leading
to diarrhea.™

Toddlers are one of the vulnerable groups susceptible to diseases. According to a
report from the WHO in 2016, approximately 5.6 million toddlers died, with 8.8% of these
deaths attributed to diarrhea. The incidence of diarrhea in the Special Region of Yogyakarta
is still relatively high. In the Bantul region, based on data obtained from a preliminary study
conducted by the Bantul District Health Office, the prevalence of toddlers experiencing
diarrhea is around 7.9%, approximately 1771 children. The target set for diarrhea cases in
Bantul in 2019 was 1000 cases, indicating that the actual cases surpass the predetermined
target.
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Research related to the relationship between a history of diarrhea and the
occurrence of stunting in toddlers aged two to five years has been widely conducted in
several regions, but not in the Special Region of Yogyakarta. Therefore, the author is
interested in investigating this matter in the Special Region of Yogyakarta. This study will
encompass factors that may cause stunting and their correlation with the history of diarrhea
in toddlers.

METHOD

This research falls under the category of observational analysis. The research
design employed is a case-control study. The population for this study includes all children
aged 24-59 months in the working area of Bantul Regency in the year 2021. Sampling was
done using the Purposive Sampling technique. The case samples consist of stunted
toddlers, while the control samples are non-stunted toddlers in the working area of Bantul
Regency, each with a total of 62 toddlers. The determination of the sample size was
obtained using the Lemeshow formula for the case-control study design. Toddlers were
selected based on inclusion and exclusion criteria set by the researcher. The research was
conducted in three community health centers, namely Dlingo || Community Health Center,
Pajangan Community Health Center, and Imogiri Il Community Health Center. Data
collection was performed using secondary data obtained from medical records and health
center registers. The variables used in this study consist of independent and control
variables. The independent variable in this study is the history of diarrhea occurrence in
toddlers aged 7 to 12 months. The dependent variable in this study is stunting that occurs
in toddlers aged 24 to 59 months.

The inclusion criteria established by the researcher for the case group are toddlers
aged 2 to 5 years in 2021 who experienced stunting and are recorded in the health center
registry, with available data in the medical records at Puskesmas Dlingo IlI, Puskesmas
Pajangan, and Puskesmas Imogiri Il. Meanwhile, the exclusion criteria set are toddlers aged
2 to 5 years in 2021 who experienced stunting and are not recorded in the health center
registry at Puskesmas Dlingo II, Puskesmas Pajangan, and Puskesmas Imogiri Il.

he relationship between independent and dependent variables was analyzed using
the Chi-Square test (p < 0.05), and the Odds Ratio test was conducted to determine the risk
bearing of each variable that is interrelated. This research utilized the Research Ethics from
the Health Polytechnic of the Ministry of Health in Yogyakarta with the registration number
DP.04.03/e-KEPK.2/112/2023.
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RESULTS
Table 1 Frequency Distribution of Stunted Toddlers
Case (Stunting) Control (Tidak Stunting)
No "Characteristics Frequency Percentage Frequency Percentage
(n) (%) (m) (%0)
1. Gender
Male 37 56,90 35 53,80
Female 28 43,10 30 46,20
2. Birth Weight
Low Birth Weight (LBW) 49 75,40 13 20,00
Low Birth Length (LBL) 16 24,60 52 80,00
3. Exclusive Breastfeeding
History
Yes 22 33,80 40 61,50
No 43 66,20 25 38,50
4. History of M-PASI
Administration
Age > 6 months 23 35,40 42 64,60
Age < 6 months 42 64,60 23 35,40

Based on Table 1, it is known that the majority of respondents in the case group are
male. The frequency distribution of respondent characteristics in the study includes gender,
birth weight, history of exclusive breastfeeding, and a history of low birth weight
breastfeeding. Additionally, the history of exclusive breastfeeding for less than six months
and the history of introducing complementary feeding (M-PASI) in less than six months are
also considered. Meanwhile, for the control group, the majority are males with normal birth
weight, a history of exclusive breastfeeding for the recommended duration of six months,
and a history of introducing complementary feeding at the appropriate time.

Table 2: Analysis of the Relationship Between the History of Diarrhea Incidents
and the Occurrence of Stunting

Diarrhea Incident Stunting

History Yes No OR 95% CI Pvalue
n % n %

Diarrhea 42 64,60 23 35,40 3,335 (1,62-6,84) 0,002

No Diarrhea 23 35,40 42 64,60

Total 65 100 65 100

Based on Table 2, it is evident that the characteristics of the majority of cases in the
stunted toddler group are male gender, low birth weight, a history of non-timely Exclusive
Breastfeeding (EBF) for six months, and a history of complementary feeding (M-PASI)
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introduction before the age of six months. On the other hand, in the control group of non-
stunted toddlers, the majority are male, have normal birth weight, and have a history of M-
PASI introduction after the age of six months.

DISCUSSION
The risk of stunting is higher in boys compared to girls."® Additionally, boys are more

prone to diarrhea compared to girls.' This is because boys tend to interact more with their
environment, and sometimes, children are unable to differentiate between clean and
unclean items, making them susceptible to bacterial infections, especially diarrhea.
Additionally, the reason for this is that boys play more outdoors, while girls play outside less
frequently. Boys are more likely to contract diarrhea due to their increased interaction with
the outside world." A child who has already been contaminated, especially with diarrhea,
will be more susceptible to recurrent infections if there are no changes in their lifestyle and
dietary habits.

Baby with Low Birth Weight (BBLR) has a higher risk of mortality, delayed
development, and growth compared to babies born with normal birth weight. Additionally,
individuals born with low birth weight tend to be more vulnerable to diseases, especially
infections, and cognitive developmental disorders.'® Low birth weight poses a significant
risk factor for the occurrence of stunting.'” Nutritional limitations can also lead to low birth
weight in infants, which ultimately results in stunting. This is due to the restricted intake of
nutrients received by the fetus, even though nutrition plays a crucial role in supporting the
growth and development of the fetus during pregnancy.'®

Exclusive breastfeeding is one of the contributing factors to stunting. For the first 6
months of life, providing adequate exclusive breastfeeding without additional food has been
proven to have a significant relationship with stunting.’® Even children raised by their
biological mothers are less likely to experience stunting compared to those not raised by
their biological mothers. This is because children raised by their biological mothers are more
likely to receive exclusive breastfeeding compared to those raised by other household
members.?°

Breast milk contains proteins, which are essential for the growth process. Although
the protein content in breast milk is lower compared to formula milk, the quality of the
proteins in breast milk is very high.2" In addition, exclusive breastfeeding for 6 months has
significant benefits in reducing the risk of gastrointestinal infections, especially diarrhea.
Infants who are breastfed for the first 6 months tend to thrive because breast milk helps
protect them from infectious diseases and supports optimal body growth, reducing the
likelihood of infections such as diarrhea that could lead to stunting.??

The introduction of complementary feeding before six months of age can affect a
child's health, leading to issues such as diarrhea and constipation, ultimately resulting in
stunted growth.2® A child who receives complementary feeding (M-PASI) at an age less
than 6 months has a 1.23 times greater risk of stunting compared to a child who receives
complementary feeding at the age of 6 months or older. Children who experience
insufficient nutrition below the minimum frequency also have a high risk of experiencing
stunting.?* Additionally, low food quality also affects the occurrence of stunting in children,
where complementary foods provided often do not sufficiently provide nutrients. As a result,
supplementary foods with low nutritional content are given.?

Children require good nutrition, especially during the first 2000 days of life. During
this crucial period, a healthy diet with diverse eating patterns is essential as optimal
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nutritional fulfilment is crucial. For the initial 6 months of life, exclusive breastfeeding has
been proven to have a significant correlation with preventing stunting when given
adequately without additional food supplements.'® Food vulnerability in children has long-
term detrimental impacts.?® The factor contributing to M-PASI (Minimum Acceptable Diet)
that leads to other causes of stunting is the provision of inappropriate food within
households. The reason for this is that continuously providing small portions of food can
result in malnutrition, ultimately leading to stunting.?’
The relationship between the history of diarrhea and the occurrence of stunting

Poor eating habits have a significant impact on a child's growth. When the food
provided to a child does not meet their nutritional needs, it can lead to a lack of essential
nutrients, affecting both growth and developmental abilities. If there is a persistent error in
the child's diet without continuous adjustments, there is a high risk of malnutrition, ultimately
leading to stunting. The term "eating habits" here not only refers to the frequency and types
of food given but also encompasses the ingredients and preparation methods. Even if the
food provided is nutritionally adequate, improper handling and preparation can compromise
its cleanliness, leading to contamination and the potential onset of infectious diseases.
Additionally, in the case of diarrheal diseases, environmental sanitation plays a significant
role. Families without access to proper toilets and waste disposal facilities are more likely
to experience sanitation-related issues, creating a significant correlation between a history
of diarrheal incidents and stunting.?®

The relationship between stunting and a history of diarrhea is highly significant.?°

This is due to toddlers who have a history of recurrent diarrhea may experience a loss of
appetite and nutritional deficiencies due to the ongoing diarrhea, leading to inadequate
intake to meet their nutritional needs. If severe dehydration occurs, it can further impact a
child's growth and potentially result in stunting. The occurrence of diarrhea can lead to long-
term effects such as a deficit in height growth.2® Children are prone to experiencing diarrhea
between the ages of 6 to 12 months because at this age, they undergo a transition to
complementary feeding (M-PASI), leading to a decline in their immunity. In addition,
inappropriate exclusive breastfeeding can also be a contributing factor to diarrhea. When a
child does not receive adequate exclusive breastfeeding, their immune system may not
reach its maximum potential in fighting harmful bacteria. During this stage, children also
become more active, playing outdoors, and entering the oral stage, where they tend to put
their hands or objects they see into their mouths. This makes them susceptible to infections,
including diarrhea. This vulnerability can also be attributed to the fact that the child's
microbiota is not fully mature at this age, reaching maturity around 24 months.*°

This research is in line with the study conducted at the Citatrip Health Center in
Bandung, which found a significant correlation between a history of infection and the
occurrence of stunting in toddlers.?" Infants with a history of infections such as diarrhea may
experience disruptions in nutrient absorption and recurrent loss of nutrients, thereby
affecting the growth process in these infants. Additionally, the consequences of repeated
episodes of diarrhea in infants include impaired absorption of nutrients, leading to unmet
nutritional needs and hindering the growth and development of the child. The hindrance of
growth and development in infants has long-term effects, extending into adulthood. In girls,
the impact is even more significant as they undergo reproductive changes. Therefore, any
disturbances in growth and development during childhood can have substantial
consequences for the future.
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There is a close relationship between diarrheal infections and malnutrition.?'
Infections contribute to malnutrition due to a decrease in food intake, reduced nutrient
absorption in the small intestine, and increased nutrient catabolism required for tissue
repair. Conversely, malnutrition can also be a predisposing factor for infections due to a
decline in the protective barrier of the intestinal mucosa, triggering changes in the immune
function of the individual and thereby increasing the risk of infections, especially enteric
infections.

The mechanism behind diarrhea leading to stunting involves the gut microbiota,
which is associated with dysbiosis.® In short, the mucosal epithelium of the intestine acts
as a barrier that separates the luminal environment from the lamina propria and the immune
system. The architectural design of the epithelial cell layer and the mucous layer covering
them prevent the excessive translocation of bacteria, metabolites, and molecules such as
LPS, keeping them from residing in the circulation. The mucous layer helps to segregate
members of the intestinal microbiota from the epithelial cells of the intestine and the immune
cells residing in the lamina propria. In this way, the functioning intestinal barrier contributes
to the activation of the systemic immune system, preventing dysfunctional inflammation.®

Toddlers experiencing stunting typically have had three or more episodes of
diarrhea in the last six months, whereas in the non-stunted group, the majority rarely
experiences diarrhea. This condition is usually caused by bacteria commonly referred to as
Enteropathogenic Escherichia coli, which is also a leading cause of thousands of child
deaths in developing countries each year."® Bacteria that can cause diarrhea usually
proliferate easily. Therefore, if a child has experienced diarrhea, recovered, and then
returns to their usual eating and lifestyle patterns, the child is susceptible to experiencing
diarrhea again or having recurrent diarrhea.

The mechanism of diarrhea related to stunting involves osmotic disturbances. Food
that cannot be absorbed increases osmotic pressure in the intestinal cavity, causing a shift
of water and electrolytes into the intestines. This results in an excess of contents in the
intestines, leading to diarrhea. Additionally, it can cause secretion disturbances due to
toxins in the intestinal wall, leading to an increase in the secretion of water and electrolytes
and subsequent diarrhea.3 Disturbance in intestinal motility resulting in hyperperistalsis and
hypoperistalsis. The consequence of diarrhea itself is the loss of water and electrolytes
(dehydration), leading to acid-base disturbances (metabolic acidosis and hypokalemia),
nutritional disorders (inadequate intake, excessive output), hypoglycemia, and circulatory
disturbances.** When the body experiences issues with metabolic circulation and diarrhea,
it is often susceptible to stunting.

Infectious diseases, especially diarrhea, can lead to the loss of fluids and various
nutrients in children.®® A child suffering from diarrhea will experience malabsorption of
nutrients, and repeated episodes of diarrhea will further deplete the child's nutritional
reserves if not counterbalanced with appropriate dietary intake.®® A child who is
malnourished will have a low immune system against diseases, making them susceptible
to infections. The impact of these infections can affect the cognitive development of the
child and hinder their physical growth

CONCLUSION
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Based on the characteristics, toddler stunting is mostly caused by repeated episodes of

diarrhea in male toddlers with low birth weight, a history of less than six months of

exclusive breastfeeding, and a history of inappropriate complementary feeding (M-PASI)
at the age of six months. A history of frequent diarrhea in the last six months increases the
risk of stunting by 3,335 times in toddlers aged 24-59 months.
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