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Abstract

Toddlers in Indonesia are an age group that is vulnerable to the impacts of malnutrition.
Central Java Province is the province with the highest number of cases of malnutrition in
toddlers in Java, namely 9525 cases of malnutrition during 2023. This study aims to analyze
the variables that influence malnutrition in Central Java Province in 2023. The data used are
secondary data in 2023sourced from the Badan Pusat Statistik (BPS), Central Java Provincial
Health Service, and Badan Panga Nasional (BPN). The analysis method used is negative
binomial regression for modeling enumeration data to overcome the problem of
overdispersion in Poisson regression. The results of the analysis show that there is a negative
influence of the variables of the percentage of households with access to proper sanitation, the
food security index, and the percentage of babies receiving exclusive breastfeeding on the
number of cases of malnutrition in toddlers. Meanwhile, the proportion of women aged over
15 years who have a maximum junior high school diploma has an effect on increasing cases of
malnutrition in toddlers.
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1. INTRODUCTION

Health is an important factor that determines the sustainability of human life.
According to the Undang-Undang Republik Indonesia Nomor 36 Tahun 2009
concerning Health, health is a healthy state, both physically, mentally, and socially so
that everyone is able to live productively socially and economically. Nutritional status
is one indicator in determining the level of public health. The importance of nutritional
status issues can be seen through the second goal of the Sustainable Development
Goals (SDGs) related to eliminating hunger. One of the targets contained in the second
goal of the SDGs is to reduce all forms of malnutrition. (Katona & Katona-Apte, 2008;
Scott et al., 2020) .

In Indonesia, the problem of nutritional intake is still one of the things that has
not been resolved. This can be seen from the many people who still experience
stunting, wasting, and other nutritional problems. In developing countries, toddlers or
children aged 0-5 years are the age group most often affected by malnutrition, or also
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called vulnerable communities. Generally, World Health Organization (WHO) stated
that around 148.1 million toddlers are stunted with the prevalence of toddler stunting
in the world reaching 22.3 percent in 2022. Estimated data for 2022 shows that in the
Asian continent, 52 percent of children under the age of five are stunted (UNICEF et
al., 2023). In Southeast Asia, Indonesia is the country with the highest percentage of
stunting prevalence, namely 31 percent. Meanwhile, based on the results of Survei
Status Gizi Indonesia (SSGI) owned by the Ministry of Health of the Republic of
Indonesia, the prevalence of stunting in toddlers in Indonesia reached 21.5 percent in
2023 (Kemenkes RI, 2023). This means that there are problems with growth and
development that are not yet optimal, which is indicated by around 1 in 3 toddlers
experiencing stunting.

Various studies have shown that malnutrition, especially in early life, can have
an impact on children's growth and development. Suryawan et al., (2022) stated that
malnutrition in early childhood is negatively related to children's cognitive
performance. In addition, the research results Soliman et al., (2021) also stated that
children who experience severe stunting have a negative impact on their development.
Problematic nutritional quality has been shown to significantly affect children's
immunity so that the number of infectious diseases increases which causes a high
number of deaths (UNICEF et al.,, 2023) . In addition, poor nutrition can cause
decreased productivity so that the income generated decreases and the poverty rate
increases so that people are unable to achieve a decent standard of living (Ayala &
Meier, 2017) .
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Figure 1. Case Malnourished Under-Five Children in Central Java in 2019-2023

Central Java Province has a fairly high prevalence of malnutrition and
undernutrition in toddlers, which are 5.42 and 0.53 percent respectively in 2023. This
figure is still quite high considering that the value is quite far above the national
average. In addition, data from the Health Office shows that the number of cases of
toddlers with malnutrition in Central Java Province continues to increase every year,
where in 2029 the number of cases of malnutrition in toddlers recorded was 1216. This
figure continues to increase sharply until in 2023 it reached its highest, namely 9525
toddlers who experienced malnutrition (Dinkes Jateng, 2023).

United Nations International Children's Emergency Fund (UNICEF) (1998) in
Harris & Nisbett (2021) has developed a framework to explain the causes of
malnutrition. The causes of malnutrition can be divided into direct causes, indirect
causes, and basic causes at the community level. Malnutrition in toddlers can be
caused directly by food consumption and the presence of infectious diseases.
Consumption of food with less balanced nutrition will cause the body's nutritional
needs to be less than met. As a result of poor nutritional status, children will be very
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susceptible to disease, especially infectious diseases such as tuberculosis and others.
While indirect causes are low food supplies, inadequate maternal care for children, and
poor quality water, sanitation, and health services. Meanwhile, the root of the problem
of malnutrition is the economic, political, and social conditions in a region.

Modeling related to malnutrition events has been carried out, including using the
Generalized Linear Mixed Model (GLMM) (Dube , 2019; Renzaho et al., 2019) the
Spatial Bayes approach (Fenta et al., 2021; Rachmawati & Pusponegoro, 2021) ,
Generalized Additive Mixed Models (Mullah et al., 2023) , and machine learning
(Dhanamjayulu et al., 2022) . Modeling carried out in previous studies has not
specifically examined cases of overdispersion in malnutrition cases, so the modeling
carried out still contains bias. This study will conduct modeling by considering the
occurrence of overdispersion in malnutrition cases in Central Java.

Therefore, based on the background above, the purpose of this study is to
determine the general description of the number of toddlers suffering from
malnutrition in Central Java Province in 2023 and to determine the variables that
influence malnourished under-five children in Central Java Province in 2023 using
negative binomial regression modeling.

2. LITERATURE REVIEW

Malnutrition is a serious health disorder that occurs when the body does not get
enough nutritional intake. In fact, nutrition has an important role in the formation of
healthy and productive human resource quality. Malnutrition is a condition where
someone lacks energy and protein due to an imbalance between food consumption and
nutritional needs (Allen & Saunders, 2023; Kiani et al., 2022) . According to Kerac et
al., (2020) , malnutrition is the most severe form of chronic malnutrition. Malnutrition
itself can be recognized by height, weight, and arm circumference below average.

Infants and children are included in the group that is vulnerable to malnutrition
problems. This is due to the high nutritional needs of infants and children in the
process of growth and development, the ownership of energy reserves, and
dependence on others in fulfilling their nutritional needs (Prihastyanti et al., 2021;
Youness et al., 2022) . In Indonesia, the measurement of nutritional standards has been
stipulated by the Regulation of the Minister of Health Number 2 of 2020 concerning
Child Anthropometric Standards (Kemenkes, 2020). The classification of a child's
nutritional status is carried out using the body weight index according to body length
or height. The results of the index calculation are used to group children according to
their nutritional status, namely undernutrition, severe malnutrition, good nutrition, at
risk of overnutrition, overnutrition, and obesity. The classification of nutritional status
and its thresholds can be seen in Table 1.

Table 1. Categories and Thresholds for Child Nutritional Status

Category Status Nutrition Threshold Limit (Z- score)
Malnourished <-35D
Undernutrition —3SDupto< —25D
Well-nourished (normal) —2S8Dupto+1SD

At risk of overweight >+1SDupto+2SD
Overweight > +2SDupto+3SD
Obese > +3S5D
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2.1. Data and Data Sources

This study examines about the number of cases malnourished under-five children
aged 0-59 months in Central Java Province in 2023. The data used is secondary data
that comes from Badan Pusat Statistik (BPS), Central Java Provincial Health Service, and
Badan Pangan Nasional (BPN). Unit research analysis This covers 35 districts in Java
Middle. Details data Which used in this study can be seen in Table 2

Table 2. List variable in study

Variables Notation Source data
Amount child toddler sufferer malnutrition Y Profile Health Java Mid 2023 (Central Java
Provincial Health Office)
Percentage House ladder with access to proper £ Profile Health Java Mid 2023 (Central Java
sanitation " Provincial Health Office)
GRDP districts on base ) Central Java Province BPS
price constant B
Index Resilience Food A2 Index Resilience Indonesian Food 2023
. (BPN)
Percentage integrated health service post active A4 Profile Health Java Mid 2023 (Central Java
- Provincial Health Office)
Proportion Woman agedin | Statistics Welfare People 2023 (BPS)
on 15 year Which have a maximum junior
high school diploma -
Exclusive breastfeeding rate among infants Ao Profile Health Java Mid 2023 (Central Java
Provincial Health Office)

3. METHODS

The analysis methods used in this study are descriptive analysis and inferential
analysis. Descriptive analysis in this study will look at the distribution of malnutrition
in toddlers aged 0-59 months in Central Java Province in 2023 and the variables that
influence it. Meanwhile, inferential analysis is used to determine the effect of predictor
variables on response variables in the form of count data on the number of cases of
malnutrition in toddlers in East Java Province in 2023. The following is the poisson
regression model on the equation (1) (Hilbe, 2011) :

(1)
A; = exp(Bo T F1Xy; T+ FeXy )

The stages of inference analysis in this study are as follows:

1. Estimation of Poisson regression parameters.

2. Collinearity check. VIF values greater than 10 indicate multicollinearity.

3. Examination of equidispersion in Poisson regression. Equidispersion is
detected through the dispersion ratio, with the following formula (Kenne Pagui et
al., 2022) :

D

0=—

Where D is the deviance value and df is the degree of freedom. If the dispersion
ratio is more than one, the regression results can be said to be overdispersion.
4. Estimation parameter regression binomial negative for overcome
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overdispersion.
5. Testing significance parameter regression in a way simultaneous with
hypothesis:
(all predictor variables have no significant effect
Hypfy =B, = =B, =0
on the response variable),
(at least one predictor variable has a significant effect
H,: Minimal satu Bi =0
on the response variable), j=1,2, ..., 6

Reject  at a significance level of a if .
0 p—value < a
6. Partial regression parameter significance testing with the following
hypotheses:
HiB =0 (the j™ predictor variable has no significant effect on the response
oy
variable),
(the j™ predictor variable has a significant effect on the response
H: ﬁ}- =0
variable), j=1, 2, ... ,6
Reject  at a significance level of a if

H, p—value < a

7. Interpretation of the best regression equation produced.
4. RESULTS

4.1 Overview of Malnourished under-five children in Central Java Province in
2023

Figure 2 shows distribution of number of events malnourished under-five
children in Central Java Province in 2023. Getting darker color an area indicates a
higher number of cases malnourished under-five children. There is four districts with
the number of incidents malnourished under-five children with category high, namely
Banyumas, Klaten, Wonogiri, Tegal, and Brebes. Temporary That, region with amount
case Malnourished under-five children lowest are the cities of Semarang, Surakarta,
Demak, Grobogan, Boyolali and Karanganyar regencies.
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Figure 2. Amount Toddler Suffer Malnutrition in Central Java in 2023

Exploration using the boxplot diagram in Figure 3 shows that there are five
outliers in the data on the number of toddlers suffering from malnutrition in Central
Java. The five outliers are cases of malnutrition in toddlers in Banyumas as many as
180 cases, Klaten as many as 176 cases, Wonogiri as many as 324 cases, Tegal as
many as 486 cases, and Brebes as many as 521 cases.
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Figure 3. Ammount Case Malnourished Under-Five Children in Central Java
Province in 2023

4.1 Modeling the Number of Malnutrition Based on Influencing Variables in
Central Java Province in 2023

The number of malnutrition cases in toddlers is count data, so the initial model
used is the Poisson regression model as in equation (2). The following is the Poisson
regression equation that is formed:
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After forming the Poisson regression equation, a collinearity check was
performed using the VIF value criteria. Based on Table 3, all predictor variables have
VIF values that are much smaller than 10. This indicates that there is no
multicollinearity problem.

Table 3. Multicollinearity Check

Variables

%

X

VIF

1.119

1,827

1,839

4.099

1,441

1,066

Source : processing result

Next, an equidispersion assumption check was carried out on the Poisson
regression equation that was formed. Based on the results of the examination, the
deviance value was obtained as much as 1450.795 with a degree of freedom of 27 so
that the dispersion ratio value was 81.915 experiencing overdispersion. This causes the
estimated parameter results from the Poisson regression to be unusable because they
are no longer accurate. To overcome this, it is necessary to form a negative binomial
regression model (Hilbe, 2011) . The following equation (3) negative binomial
regression is formed :

3)
= exn(?2794 — DN45Y.. 0 012X — D058 ¥~ — 0014%.. + 00RAY-. — 0 N34X..

In the next stage, simultaneous testing was conducted to determine the effect of
all predictor variables on the number of toddler malnutrition. Based on the test results,
a likelihood ratio value of 30.139 was obtained. This value is greater than the chi-
square value at a significance level of 5 percent ( so that the test

Xo.osi7 = 14.067)

decision is to reject . This means that all predictor variables together have a

H,

significant effect on the number of toddler malnutrition.

After simultaneous testing, partial testing was conducted to determine the effect
of each predictor variable on the number of toddler malnutrition cases. Based on Table

4, there are four predictor variables, namely variables and  which has a p-
X.X,. X, X,

value < 0.05 so that the test decision is to reject . This shows that the four predictor
H

0
variables partially have a significant effect on the number of cases of malnutrition in

toddlers.

Table 4. Results estimation coefficient parameter regression binomial negative
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Variables Coefficient p-value

Intercept 2,794 0.554
X -0.045 0.009*
X 0.058 0.065
X 20.012 0.025%
Xy -0.014 0.287
g 0.066 0.005*
X -0.034 0.000%*

Information : * = significant on level 5 percent significance
Source : processing result

Based on the negative binomial regression equation obtained. The variable
percentage of households with access to proper sanitation (}: ) has a significant

1L

negative effect on the number of malnutrition in toddlers. The coefficient value of
0.045 indicates that an increase in the percentage of households with access to proper
sanitation by one percent will reduce the average number of malnourished under-five
childrenby (exp (0.045) — exp (0)) x 100 = 4.60 percent assuming ceteris paribus. This
indicates that the more households have access to adequate sanitation facilities, the
lower the incidence of malnutrition in toddlers. Access to proper sanitation, such as
healthy toilets and safe waste disposal systems, plays an important role in preventing
the spread of infectious diseases such as diarrhea and worms which can directly
interfere with the absorption of nutrients in the child's body. When children live in an
environment with poor sanitation, they are more susceptible to recurring diseases that
cause growth disorders and decreased nutritional status. The results of this study are in
line with research conducted by Hasan et al. (2023) , Bekele et al. (2020) and Islam et
al. (2022) .

Furthermore, the food security index variable (:{ ) has a significant negative

3

effect on the number of malnutrition in toddlers. The coefficient value of -0.0129
indicates that an increase in the food security index by one unit will reduce the average
number of malnourished under-five childrenby (exp (0.012) — exp (0)) x 100 = 1.20
assuming ceteris paribus. This finding confirms that good food security includes the
availability, access, utilization, and stability of food, which plays a crucial role in
ensuring the fulfillment of children's nutritional needs in a sustainable manner. When a
region is able to guarantee the availability of nutritious and affordable food for the
entire community, especially vulnerable groups such as mothers and children, the risk
of malnutrition can be significantly reduced. This shows that interventions to increase
food security, either through food distribution policies, strengthening local agriculture,
or nutrition education, are important strategies in supporting child growth and
development and reducing malnutrition rates systematically and sustainably. The
results of this study are in line with research conducted by Luo et al. (2020) and
Harper et al. (2022) .

Then, the variable of proportion of women aged over 15 years who have a
maximum junior high school diploma (}: ) has a significant positive effect on the

-
number of malnutrition in toddlers. The coefficient value of 0.066 indicates that an
increase in the proportion of women aged over 15 years with a minimum junior high
school diploma by one unit will increase the average number of cases of malnourished
under-five childrenby (exp (0.066) — exp (0)) x 100 = 6.82 percent assuming ceteris
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paribus. This reflects the importance of women's education in determining the quality
of care and fulfillment of children's nutritional needs. Women with lower levels of
education tend to have limited access to information on health, balanced nutrition, and
proper child care practices, potentially increasing the risk of malnutrition in their
children. The results of this study are in line with studies conducted by Lukwa et al.
(2020) and Luo et al. (2020) .

The last, variable percentage of infants receiving exclusive breastfeeding (X )
B
has a significant negative effect on the number of cases of malnutrition in toddlers.

The coefficient value of -0.034 indicates that an increase in the percentage of infants
receiving exclusive breastfeeding by one unit will reduce the average number of cases
of malnourished under-five childrenby (exp (0.034) — exp (0)) x 100 = 3.45 percent
assuming ceteris paribus. This finding underlines the importance of the practice of
exclusive breastfeeding as the main foundation in developing children's nutritional
status from an early age. Exclusive breastfeeding has been shown to contain all the
nutrients needed for optimal growth and development of infants during the first six
months of life, while increasing immunity and preventing infections that can worsen
nutritional status. Therefore, the low coverage of exclusive breastfeeding in a
population can be an indicator of weak maternal-child nutrition and health
interventions, which ultimately contribute to the high prevalence of malnutrition. The
results of this study are in line with research conducted by Ibrahim et al. (2022) and
Setyowati et al. (2022) .

5. CONCLUSION

Based on the results and discussion, two important conclusions can be drawn.
First, the distribution of the number of toddlers with malnutrition. bad in Central Java
Province in 2023 still classified as high in seven district First, the distribution of the
number of toddlers with malnutrition in Central Java Province in 2023 is still
relatively high in seven districts among them are Kudus , Pati , Klaten, Banyumas,
Wonogiri, Tegal , and Brebes . Second, the variables of the percentage of households
with access to proper sanitation, the food security index, the proportion of women
aged over 15 years who have a maximum junior high school diploma, and the
percentage of babies receiving exclusive breastfeeding have an influence on reducing
the number of malnourished under-five children.

As a suggestion, the government can focus on specific programs as an effort to
overcome malnourished under-five children. The government can increase the number
of safe drinking water facilities. increase access to proper household sanitation. Pay
special attention to education for women. and conduct socialization of the importance
of using access to proper sanitation and safe drinking water for local residents.

ACKNOWLEDGEMENTS

Writer to pronounce accept the greatest love to BPS, Central Java Provincial
Health Office, and BPN have provide socio-economic data that is very useful in this
study. Without support from third institution this research could not have been carried
out properly. Hopefully the cooperation that has been intertwined can continue in the
future.

JOSAR: Journal of Students Academic Research

43



JOSAR, Vol.10 No.2 September 2025
ISSN: 2502-8521 (Print) / 2503-1155 (Online)
DOI: https://doi.org/10.35457/josar.v10i2.4651

REFERENCES

Allen, B., & Saunders, J. (2023). Malnutrition and undernutrition: causes, consequences,
assessment and management. Medicine, 51(7), 461-468.
https://doi.org/https://doi.org/10.1016/j.mpmed.2023.04.004

Ayala, A., & Meier, B. M. (2017). A human rights approach to the health implications
of food and nutrition insecurity. Public Health Reviews, 38(1), 1-22.
https://doi.org/10.1186/s40985-017-0056-5

Bekele, T., Rahman, B., & Rawstorne, P. (2020). The effect of access to water,
sanitation and handwashing facilities on child growth indicators: Evidence from
the Ethiopia Demographic and Health Survey 2016. PLoS ONE, 1509
September), 1-21. https://doi.org/10.1371/journal.pone.0239313

Dhanamjayulu, C., Nizhal U, N., Maddikunta, P. K. R., Gadekallu, T. R., Iwendi, C.,
Wei, C., & Xin, Q. (2022). Identification of malnutrition and prediction of BMI
from facial images using real-time image processing and machine learning. /ET
Image Processing, 16(3), 647-658. https://doi.org/10.1049/ipr2.12222

Dinkes Jateng. (2023). Tengah Tahun 2023 Jawa Tengah.

Dube, L. (2019). Joint modelling of child poverty and malnutrition in children aged 6 to
59 months in Malawi. https://researchspace.ukzn.ac.za/handle/10413/19910

Fenta, H. M., Zewotir, T., & Muluneh, E. K. (2021). Spatial data analysis of
malnutrition among children under-five years in Ethiopia. BMC Medical
Research Methodology, 21(1), 1-13. https://doi.org/10.1186/s12874-021-01391-

X

Harper, A., Goudge, J., Chirwa, E., Rothberg, A., Sambu, W., & Mall, S. (2022).
Dietary diversity, food insecurity and the double burden of malnutrition among
children, adolescents and adults in South Africa: Findings from a national survey.
Frontiers in Public Health, 10. https://doi.org/10.3389/fpubh.2022.948090

Harris, J., & Nisbett, N. (2021). The Basic Determinants of Malnutrition: Resources,
Structures, Ideas and Power. [International Journal of Health Policy and
Management, 10(12), 817-827. https://doi.org/10.34172/ijhpm.2020.259

Hasan, M. M., Asif, C. A. Al, Barua, A., Banerjee, A., Kalam, M. A., Kader, A., Wahed,
T., Noman, M. W., & Talukder, A. (2023). Association of access to water,
sanitation and handwashing facilities with undernutrition of children below 5
years of age in Bangladesh: Evidence from two population-based, nationally
representative surveys. BMJ Open, 13(6), 1-10.
https://doi.org/10.1136/bmjopen-2022-065330

Hilbe, J. M. (2011). Negative binomial regression. In Negative Binomial Regression (pp.

185-220). Cambridge University Press.
https://doi.org/10.1017/CB0O9780511973420.009

JOSAR: Journal of Students Academic Research

44



JOSAR, Vol.10 No.2 September 2025
ISSN: 2502-8521 (Print) / 2503-1155 (Online)
DOI: https://doi.org/10.35457/josar.v10i2.4651

Ibrahim, C., Bookari, K., Sacre, Y., Hanna-wakim, L., & Hoteit, M. (2022). Feeding
and Childhood Malnutrition: An Updated Overview of the Eastern
Mediterranean Landscape. 1-17.

Islam, M. A., Rahman, M., Uddin, M. F., Tariqujjaman, M., Karmakar, G., Rahman, M.
A., Kelly, M., Gray, D., Ahmed, T., & Sarma, H. (2022). Household food
insecurity and unimproved toilet facilities associate with child morbidity:
evidence from a cross-sectional study in Bangladesh. BMC Public Health, 22(1),
1-11. https://doi.org/10.1186/s12889-022-13469-2

Katona, P., & Katona-Apte, J. (2008). The interaction between nutrition and infection.
Clinical Infectious Diseases, 46(10), 1582—1588. https://doi.org/10.1086/587658

Kemenkes RI. (2020). Peraturan Menteri Kesehatan Nomor 2 tahun 2020.

Kemenkes RI. (2023). Survei Kesehatan Indonesia (SKI) 2023 Dalam Angka Dalam
Angka. 1-68.

Kenne Pagui, E. C., Salvan, A., & Sartori, N. (2022). Improved estimation in negative
binomial regression.  Statistics in  Medicine, 41(13), 2403-2416.
https://doi.org/10.1002/sim.9361

Kerac, M., McGrath, M., Connell, N., Kompala, C., Moore, W. H., Bailey, J., Bandsma,
R., Berkley, J. A., Briend, A., Collins, S., Girma, T., & Wells, J. C. (2020).
“Severe malnutrition”: Thinking deeplyS, communicating simply. BM.J Global
Health, 5(11), 1-4. https://doi.org/10.1136/bmjgh-2020-003023

Kiani, A. K., Dhuli, K., Donato, K., Aquilanti, B., Velluti, V., Matera, G., laconelli, A.,
Connelly, S. T., Bellinato, F., Gisondi, P., & Bertelli, M. (2022). Main
nutritional deficiencies. Journal of Preventive Medicine and Hygiene, 63(2),
E93-E101. https://doi.org/10.15167/2421-4248/jpmh2022.63.2S3.2752

Lukwa, A. T., Siya, A., Zablon, K. N., Azam, J., & Alaba, O. (2020). Prevalence and
Socioeconomic inequalities trends in child health comparing within and between
group inequalities: Food insecurity and malnutrition in Zimbabwe. BMC Public
Health, 1-11. https://doi.org/10.1186/s12889-020-09295-z

Luo, H., Zyba, S. J., & Webb, P. (2020). Measuring malnutrition in all its forms: An
update of the net state of nutrition index to track the global burden of
malnutrition at country level. Global Food Security, 26(November), 100453.
https://doi.org/10.1016/j.gf5.2020.100453

Mullah, M. A. S., Hossain, Z., & Benedetti, A. (2023). Comparing estimation
approaches for generalized additive mixed models with binary outcomes.
Journal of Statistical Computation and Simulation, 93(18), 3362-3381.
https://doi.org/10.1080/00949655.2023.2222864

Prihastyanti, M. N. U., Chandra, R. D., & Lukitasari, D. M. (2021). How to Fulfill
Carotenoid Needs during Pregnancy and for the Growth and Development of

JOSAR: Journal of Students Academic Research

45



JOSAR, Vol.10 No.2 September 2025

ISSN: 2502-8521 (Print) / 2503-1155 (Online)

DOI: https://doi.org/10.35457/josar.v10i2.4651

Infants and Childen - A  Review. EFood, 2(3), 101-112.
https://doi.org/10.2991/efood.k.210701.001

Rachmawati, R. N., & Pusponegoro, N. H. (2021). Spatial Bayes Analysis on Cases of
Malnutrition in East Nusa Tenggara, Indonesia. Procedia Computer Science,
179(2020), 337-343. https://doi.org/10.1016/j.procs.2021.01.014

Renzaho, A. M. N., Chen, W., Rijal, S., Dahal, P., Chikazaza, 1. R., Dhakal, T., &
Chitekwe, S. (2019). The impact of unconditional child cash grant on child
malnutrition and its immediate and underlying causes in five districts of the
Karnali Zone, Nepal - A trend analysis. Archives of Public Health, 77(1), 1-18.
https://doi.org/10.1186/s13690-019-0352-2

Scott, N., Delport, D., Hainsworth, S., Pearson, R., Morgan, C., Huang, S., Akuoku, J.
K., Piwoz, E., Shekar, M., Levin, C., Toole, M., & Homer, C. S. (2020). Ending
malnutrition in all its forms requires scaling up proven nutrition interventions
and much more: a 129-country analysis. BMC Medicine, 18(1), 1-19.
https://doi.org/10.1186/s12916-020-01786-5

Setyowati, E., Musfiroh, M., Leonardo, A., Samsuddin, & Sari, A. L. (2022). Exclusive
Breastfeeding as an Effort to Prevent Stunting in Toddlers ITham Arief STlkes
Widya Dharma Husada Tangerang. Neuoquantology, 20(5), 3668-3675.
https://doi.org/10.14704/nq.2022.20.5.NQ22664

Soliman, A., De Sanctis, V., Alaaraj, N., Ahmed, S., Alyafei, F., Hamed, N., & Soliman,
N. (2021). Early and long-term consequences of nutritional stunting: From
childhood to adulthood. Acta Biomedica, 92(1), 1-12.
https://doi.org/10.23750/abm.v92i1.11346

Suryawan, A., Jalaludin, M. Y., Poh, B. K., Sanusi, R., Tan, V. M. H., Geurts, J. M., &
Muhardi, L. (2022). Malnutrition in early life and its neurodevelopmental and
cognitive consequences: a scoping review. Nutrition Research Reviews, 35(1),
136-149. https://doi.org/10.1017/S0954422421000159

UNICEF, WHO, & Group, W. B. (2023). Levels and trends in child malnutrition: Key
finding of the 2023 edition. Asia-Pacific Population Journal, 24(2), 51-78.

Youness, R. A., Dawoud, A., ElTahtawy, O., & Farag, M. A. (2022). Fat-soluble
vitamins: updated review of their role and orchestration in human nutrition

throughout life cycle with sex differences. Nutrition and Metabolism, 19(1), 1—
21. https://doi.org/10.1186/s12986-022-00696-y

JOSAR: Journal of Students Academic Research



