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Nutrients, Volume 15, Issue 2 (January-2 2023) – 225 articles
Cover Story (view full-size image (/files/uploaded/covers/nutrients/big_cover-nutrients-v15-i2.png)): Biotin is an essential
vitamin and critical cofactor in several metabolic pathways, and its deficiency has been linked to several disorders including
inflammatory bowel disease (IBD). We previously reported that biotin deficiency (BD) in mice, whether modeled through intestine-
specific deletion of biotin transporter (SMVT-icKO) or through a biotin-deficient diet, resulted in intestinal inflammation consistent
with an IBD-like phenotype. To assess whether the gut microbiome is associated with these BD-induced changes, we collected
stool and intestinal samples from both of these mouse models and utilized them for 16S rRNA gene sequencing. We find that both
diet-mediated and deletion-mediated BD result in the expansion of opportunistic microbes including Klebsiella, Enterobacter, and
Helicobacter, at the expense of mucus-resident microbes including Akkermansia. View this paper (https://www.mdpi.com/2072-
6643/15/2/264)

Issues are regarded as officially published after their release is announced to the table of contents alert mailing list (/journal/nutrients/toc-alert).

You may sign up for e-mail alerts (/journal/nutrients/toc-alert) to receive table of contents of newly released issues.

PDF is the official format for papers published in both, html and pdf forms. To view the papers in pdf format, click on the "PDF Full-text" link, and use the
free Adobe Reader (http://www.adobe.com/)  to open them.

Open Access Feature Paper Review

Bioactivity and Digestibility of Microalgae Tetraselmis sp. and Nannochloropsis sp. as Basis of Their Potential as Novel Functional Foods
(/2072-6643/15/2/477)
by Samuel Paterson (https://sciprofiles.com/profile/2017933), Pilar Gómez-Cortés (https://sciprofiles.com/profile/1143319),

Miguel Angel de la Fuente (https://sciprofiles.com/profile/author/Nmg3L0dHemdkQjVSQTVzbTBpbTRCdz09) and
Blanca Hernández-Ledesma (https://sciprofiles.com/profile/222162)

Nutrients 2023, 15(2), 477; https://doi.org/10.3390/nu15020477 (https://doi.org/10.3390/nu15020477) - 16 Jan 2023
Cited by 3 (/2072-6643/15/2/477#metrics) | Viewed by 1466

Abstract It is estimated that by 2050, the world’s population will exceed 10 billion people, which will lead to a deterioration in global food security. To avoid
aggravating this problem, FAO and WHO have recommended dietary changes to reduce the intake of animal calories [...] Read more.
(This article belongs to the Special Issue Role of Food Digestion and Digestive System in the Nutritional, Functional and Health Properties of Food
Bioactives ( /journal/nutrients/special_issues/Food_Digestion_and_Digestive_System ))
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Open Access Article

Optimizing the Relationship between Regulation and Innovation in Dietary Supplements: A Case Study of Food with Function Claims in Japan
(/2072-6643/15/2/476)
by Keigo Sato (https://sciprofiles.com/profile/1071404), Kota Kodama (https://sciprofiles.com/profile/933461) and

Shintaro Sengoku (https://sciprofiles.com/profile/907357)
Nutrients 2023, 15(2), 476; https://doi.org/10.3390/nu15020476 (https://doi.org/10.3390/nu15020476) - 16 Jan 2023
Viewed by 1830

Abstract Regulation has long been a counterpart of innovation in the health care industry, and recent cases have demonstrated that appropriately
designed regulations can both coexist with and promote innovation. This study is the first study to explore how the regulatory environment affected the [...]
Read more.
(This article belongs to the Topic Recent Advances in Consumers’ Preferences and Behavior toward Healthy and Functional Foods
(/topics/consumer_foods))

► Show Figures
(https://pub.mdpi-res.com/nutrients/nutrients-15-00476/article_deploy/html/images/nutrients-15-00476-g001-550.jpg?1673883721)

Open Access Article

Fructose Diet-Associated Molecular Alterations in Hypothalamus of Adolescent Rats: A Proteomic Approach (/2072-6643/15/2/475)
by Chiara D’Ambrosio (https://sciprofiles.com/profile/879119), Luisa Cigliano (https://sciprofiles.com/profile/921581),

Arianna Mazzoli (https://sciprofiles.com/profile/842988),
Monica Matuozzo (https://sciprofiles.com/profile/author/YlgvTmZUVnBGcEc4SjIzSEx3RERpRVRYWjR2cW5PMnNieC9nZmMxd3VSOD0=),
Martina Nazzaro (https://sciprofiles.com/profile/1537505),
Andrea Scaloni (https://sciprofiles.com/profile/author/WGozNk5QL2d0WC8xUWs2cjloRUd1NlBmU0djbU1rbUJCL0NiRVVDTXJxcz0=),
Susanna Iossa (https://sciprofiles.com/profile/104957) and Maria Stefania Spagnuolo (https://sciprofiles.com/profile/875207)

Nutrients 2023, 15(2), 475; https://doi.org/10.3390/nu15020475 (https://doi.org/10.3390/nu15020475) - 16 Jan 2023
Viewed by 1093

Abstract Background: The enhanced consumption of fructose as added sugar represents a major health concern. Due to the complexity and multiplicity of
hypothalamic functions, we aim to point out early molecular alterations triggered by a sugar-rich diet throughout adolescence, and to verify their
persistence [...] Read more.
(This article belongs to the Special Issue The Impact of Nutrition on Brain Metabolism and Disease (
/journal/nutrients/special_issues/brain_metabolism ))

► Show Figures
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Open Access Article

Resveratrol Food Supplement Products and the Challenges of Accurate Label Information to Ensure Food Safety for Consumers (/2072-
6643/15/2/474)
by Maja Bensa (https://sciprofiles.com/profile/2545662), Irena Vovk (https://sciprofiles.com/profile/893474) and

Vesna Glavnik (https://sciprofiles.com/profile/912846)
Nutrients 2023, 15(2), 474; https://doi.org/10.3390/nu15020474 (https://doi.org/10.3390/nu15020474) - 16 Jan 2023
Viewed by 1252

Abstract The food supplement market is growing as many consumers wish to complement their nutrient intake. Despite all the regulations in place to
ensure food supplements safety, there are still many cases of irregularities reported especially connected to internet sales. Twenty resveratrol food
supplement [...] Read more.
(This article belongs to the Special Issue Food Supplements and Functional Foods Assessment for Health and Nutrition (
/journal/nutrients/special_issues/Food_Supplements_Assessment_Nutrition ))
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Open Access Article

Prevalence of Sarcopenic Obesity and Factors Influencing Body Composition in Persons with Spinal Cord Injury in Japan (/2072-6643/15/2/473)
by Ryu Ishimoto (https://sciprofiles.com/profile/2642826), Hirotaka Mutsuzaki (https://sciprofiles.com/profile/56402),

Yukiyo Shimizu (https://sciprofiles.com/profile/812960), Hiroshi Kishimoto (https://sciprofiles.com/profile/1663203),
Ryoko Takeuchi (https://sciprofiles.com/profile/776990) and Yasushi Hada (https://sciprofiles.com/profile/2557989)

Nutrients 2023, 15(2), 473; https://doi.org/10.3390/nu15020473 (https://doi.org/10.3390/nu15020473) - 16 Jan 2023
Viewed by 1214

Abstract This study aims to investigate the prevalence of sarcopenic obesity and factors influencing body composition in persons with spinal cord injury
(SCI) in Japan. Adults with SCI aged ≥ 20 years who underwent whole-body dual-energy X-ray absorptiometry between 2016 and 2022 were
retrospectively [...] Read more.
(This article belongs to the Section Clinical Nutrition (/journal/nutrients/sections/Clinical_Nutrition))

Open Access Article

Ethnic Differences in Preferences for Lifestyle Intervention among Women after Childbirth: A Multi-Methods Study in Australia (/2072-
6643/15/2/472)
by Mingling Chen (https://sciprofiles.com/profile/1815851), Maureen Makama (https://sciprofiles.com/profile/1382701),

Helen Skouteris (https://sciprofiles.com/profile/908274), Lisa J. Moran (https://sciprofiles.com/profile/295320),
Cheryce L. Harrison (https://sciprofiles.com/profile/277973), Tammie Choi (https://sciprofiles.com/profile/1025577) and
Siew Lim (https://sciprofiles.com/profile/678288)

Nutrients 2023, 15(2), 472; https://doi.org/10.3390/nu15020472 (https://doi.org/10.3390/nu15020472) - 16 Jan 2023
Viewed by 1112

Abstract Postpartum weight retention contributes to maternal obesity and varies by ethnicity. Despite the well-established benefits of lifestyle intervention
on weight management, little is known about how to engage postpartum women effectively, especially among ethnic minority groups. This multi-methods
study aimed to explore ethnic [...] Read more.
(This article belongs to the Special Issue Dietary Interventions and Women’s Health ( /journal/nutrients/special_issues/3WDV384J21 ))

Open Access Article

Gut Microbiome Composition and Metabolic Capacity Differ by FUT2 Secretor Status in Exclusively Breastfed Infants (/2072-6643/15/2/471)
by

Alexander W. Thorman (https://sciprofiles.com/profile/author/QzFYUlVyVUpXZklIdzhKWksrbFQ0WW82bmZJc0xsb1MyWDNIQU00NFZBOD0=)
,

Grace Adkins (https://sciprofiles.com/profile/author/bjZUQ1BybW5IUHdwWEVhMGliVUp6b0JocHZ2UkRyVVVwb2IxS3JZWFcyRT0=),
Shannon C. Conrey (https://sciprofiles.com/profile/2722812),
Allison R. Burrell (https://sciprofiles.com/profile/author/SGdocnBuMUdYeENDMXhWd2NTMDZYSmtabk5hS0dYeVZtQUdDNkZuejU2UT0=),
Ying Yu (https://sciprofiles.com/profile/author/dDRPZlpKdVhJL0dXMTBXNmJXQ0tta2NlYmRKdlB5RklOczRZR1IwU3B1ND0=),
Brendon White (https://sciprofiles.com/profile/2574879), Rachel Burke (https://sciprofiles.com/profile/84918),
David Haslam (https://sciprofiles.com/profile/author/VmV0S0ZERERuZWVuYlBEeGtEWHIwUTMzd095VXZOMVJoU2F5b01Zdjdtaz0=),
Daniel C. Payne (https://sciprofiles.com/profile/author/aldqZFkweFpnZktYbnEzM1lBck4vdz09),
Mary A. Staat (https://sciprofiles.com/profile/author/MTJEVVNLR3ZSUGhVYjFpTm51SGdTRW1lUGlYcGdPd0lvbVIvMlZUQ05wRT0=),
Ardythe L. Morrow (https://sciprofiles.com/profile/2082346) and David S. Newburg (https://sciprofiles.com/profile/2011607)

Nutrients 2023, 15(2), 471; https://doi.org/10.3390/nu15020471 (https://doi.org/10.3390/nu15020471) - 16 Jan 2023
Viewed by 1424

Abstract A major polymorphism in the fucosyltransferase2 (FUT2) gene influences risk of multiple gut diseases, but its impact on the microbiome of
breastfed infants was unknown. In individuals with an active FUT2 enzyme (“secretors”), the intestinal mucosa is abundantly fucosylated, providing
mutualist [...] Read more.
(This article belongs to the Special Issue Effects of Breast Milk and Formula on Infant Intestinal Health and the Infant Gut Microbiome (
/journal/nutrients/special_issues/Breast_Milk_Formula_Infant_Intestinal_Gut_Microbiome ))
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Barriers to and Facilitators of the Consumption of Animal-Based Protein-Rich Foods in Older Adults: Re-Analysis with a Focus on
Sustainability (/2072-6643/15/2/470)
by Katherine M. Appleton (https://sciprofiles.com/profile/2491916)
Nutrients 2023, 15(2), 470; https://doi.org/10.3390/nu15020470 (https://doi.org/10.3390/nu15020470) - 16 Jan 2023
Viewed by 1018

Abstract Older adults may gain health benefits from the consumption of animal-based protein-rich foods, but environmental pressures suggest advocating
some meat and dairy foods over others, and understanding the barriers and facilitators for consuming these different foods would be of value. Existing
data on [...] Read more.
(This article belongs to the Special Issue Dietary and Lifestyle-Related Behaviours in Community-Dwelling Older Adults (
/journal/nutrients/special_issues/Lifestyle_Older ))

Open Access Article

Effects of Interaction between SLC35F3 and Carbohydrate Intake on the Incidence of Metabolic Syndrome in Korean Middle-Aged Adults (/2072-
6643/15/2/469)
by Haeun Park (https://sciprofiles.com/profile/1982698) and Dayeon Shin (https://sciprofiles.com/profile/872833)
Nutrients 2023, 15(2), 469; https://doi.org/10.3390/nu15020469 (https://doi.org/10.3390/nu15020469) - 16 Jan 2023
Viewed by 1009

Abstract Solute carrier family 35 member F3 (SLC35F3) mediates intracellular thiamine transport, which is crucial for carbohydrate metabolism as
thiamine is required for key pathways such as glycolysis and the tricarboxylic acid cycle. This study aimed to investigate the impact of the [...] Read more.
(This article belongs to the Section Carbohydrates (/journal/nutrients/sections/Carbohydrates))
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Abstract We studied the activities of Siraitia grosvenorii extracts (SGE) on airway inflammation in a mouse model of chronic obstructive pulmonary
disease (COPD) stimulated by cigarette smoke extract (CSE) and lipopolysaccharide (LPS), as well as in LPS-treated human bronchial epithelial cell line
(BEAS-2B). SGE [...] Read more.
(This article belongs to the Section Nutritional Immunology (/journal/nutrients/sections/Nutritional_Immunology))
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Abstract Bariatric surgery has shown to be effective in producing sustained weight loss and the resolution of obesity related medical problems. Recent
research focused on the role of obesity and adipose tissue in tumorigenesis, finding a strong crosslink through different mechanisms and highlighting an
[...] Read more.
(This article belongs to the Section Nutrition and Obesity (/journal/nutrients/sections/Nutrition_Obesity))
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Abstract No study has investigated the effect of the COVID-19 pandemic on the public’s interest in using energy labelling on restaurant menus. This study
explores the effects of the COVID-19 pandemic on the public interest in using energy labelling on restaurant menus and meal [...] Read more.
(This article belongs to the Special Issue Body Weight and Food/Eating-Related Behaviours during COVID-19 Pandemic, Traumatic or Stressful
Life Events ( /journal/nutrients/special_issues/90BSD41K93 ))
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Abstract The study aimed to analyze the target of the policy to decrease low birth weight (LBW) in Indonesia. This cross-sectional study used a sample of
live births in last five years preceding the survey of birth weight. Data collection took place from July [...] Read more.
(This article belongs to the Special Issue Nutrition Status and Policies in Low- and Middle-Income Countries (
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Abstract The search for novel sources of nutrients is among the basic goals for achievement of sustainable progress. In this context, microalgae are
relevant organisms, being rich in high-value compounds and able to grow in open ponds or photobioreactors, thus enabling profitable exploitation of [...]
Read more.
(This article belongs to the Special Issue Marine Nutraceuticals and Human Health ( /journal/nutrients/special_issues/Marine_Nutraceuticals ))
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Abstract: The study aimed to analyze the target of the policy to decrease low birth weight (LBW)
in Indonesia. This cross-sectional study used a sample of live births in last five years preceding
the survey of birth weight. Data collection took place from July to September 2017. The weighted
sample size was 17,848 participants. The variables analyzed included residence, age, marital status,
education, employment, parity, and wealth. The study employed binary logistic regression in the
final stage to determine the target of policy regarding LBW. The results showed that women in urban
areas were 1.200 times more likely to deliver babies with LBW than women in rural areas. All age
groups were less likely to deliver babies with LBW than those aged 45–49. The study also found all
marital statuses had a lower likelihood of providing babies with LBW than those who had never
been in a marriage. Women of all education levels had a greater risk of giving birth to babies with
LBW than women with higher education levels. Unemployed women had 1.033 times more chances
of delivering babies with LBW than employed women. Primiparous women were 1.132 times more
likely to give birth to babies with LBW than multiparous women. Overall, the women in all wealth
status categories had a higher probability of delivering babies with LBW than the wealthiest groups.
The study concluded that policymakers should target women who live in urban areas, are old, have
never been married, have low education, and are unemployed, primiparous, and poor to decrease
LBW cases in Indonesia.

Keywords: low birth weight; maternal and child health; maternal health; public health; nutrition;
health policy

1. Introduction

A newborn should have an average body weight of ≥2500 kg. The baby is categorized
as having a low birth weight if its weight is <2500 g (1500–2499 g). Birth weight is crucial
for infant development because it is associated with infant mortality [1,2]. A study states
that birth weight is an essential indirect indicator of maternal nutrition and a predictive
predictor of potential infant mortality and malnutrition. Due to these issues, researchers
nowadays measure birth weight as an indicator of health. Babies born with low birth
weight are at high risk of neonatal mortality. They are also at risk of experiencing stunting,
delays in brain nerve development, and other diseases at this stage of development [3,4].
Another impact of LBW is increasing neonatal deaths globally by around 60–80% [5].

The incidence of LBW babies is more than 20 million births each year globally. Overall,
the global prevalence shows that the LBW rate in developed regions was 27.2%, compared
to 17.3% in Asia, 5.6% in Central Asia, and 27.2% in Southern Asia [3]. Low birth weight
became the focus of the World Health Organization and United Nations Children’s Fund
(UNICEF) in 1992, and then the WHO targeted ending malnutrition by 2025 globally. Based
on the WHO’s data, 15% of babies worldwide experienced LBW, and more than half were
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babies born in Asia [6]. Risk factors related to the incidence of LBW include socioeconomic
and maternal characteristics. Socioeconomics deals with the type of residence, occupation
type, parents’ educational status, and wealth index [7]. At the same time, maternal factors
include preterm delivery, a history of low birth weight, maternal age, height, hemoglobin
level, lack of iron supplementation, and frequency of Antenatal Care (ANC) visits [8]. LBW
is also related to exclusive breastfeeding behavior, which significantly supports a baby’s
growth and development in the first two years [4].

A previous study showed that other factors that influence the incidence of LBW,
including cultural practices, are crucial to be addressed by health workers in providing
maternal and child health care services. Indonesia is rich in artistic methods for treating
diseases and caring for mothers and newborns, which can cause maternal and infant
mortality [9]. The trend of LBW babies in Indonesia in 2018 was 6.2%. This figure had
decreased by 4% from 2013, when the rate was 10.2% [10]. Although Indonesia has
experienced a decrease in the number of LBW babies, this percentage has not met the
target reduction of cases of 3% per year [10]. The situation is also related to the number of
stunting incidents resulting from LBW. Indonesia is a developing country ranked fifth for
the highest LBW babies out of 88 countries worldwide [11]. The incidence of stunting in
Indonesia reached 37.8% in 2015 and 31% in 2018. This decrease in percentage has not yet
attained the annual reduction target of 7.3% [12].

Based on the factors related to LBW, the Indonesian government strives and is com-
mitted to accelerating nutrition levels through the ‘Scaling Up Nutrition (SUN)’ program.
The government includes long-term, medium-term, and short-term development plans
regulated by the law. In the long-term development plan (2005–2025), the Indonesian
government focuses on the first 1000 days of life through the fulfilment of nutrition for
the womb until the baby is two. The government carries out cross-sectoral synergies in
concrete steps to improve food production, processing, and consumption that meet nutri-
tional needs. Such actions increase nutrition awareness, promotion, education regarding
physical and health activities, and access to quality science- and technology-based nutrition
services [13,14]. Furthermore, the Indonesian government has initiated the ‘Desa Siaga’ or
Alert Village program since 1994. It is a community engagement program that seeks to help
pregnant women by maximizing the resources available, such as access to transportation,
costs, and social support in their living areas [15].

The most critical part of implementing the policy for LBW prevention is educating
pregnant women and young women (adolescents) who will prepare for pregnancy. Health
workers can attempt to minimize beliefs in cultural behavior that can endanger pregnant
women’s and babies’ health and safety and improve the quality of baby feeding, especially
exclusive breastfeeding [16,17]. Advocacy and dissemination of information to the commu-
nity by healthcare workers will help empower knowledge of LBW prevention [9]. Based on
the background, the study aimed to analyze the target of the policy to decrease LBW cases
in Indonesia.

2. Materials and Methods
2.1. Data Source and Study Design

This cross-sectional study analyzed secondary data from the 2017 Indonesia Demo-
graphic and Health Survey (IDHS). It used a sample of live births in the last five years
preceding the survey, comprising birth weight, written records, and maternal memories.
The author used the ‘IDIR71FL_Individual Recode’ files.

The stratified two-stage sampling design used in the 2017 IDHS was as follows:
Stage 1: selecting several census blocks systematically proportional to size probability
with the number of households resulting from the 2010 population census listing. In this
example, an implicit stratification procedure based on urban and rural regions was used
for sorting census blocks based on the wealth index category of the 2010 population census
data. Stage 2 picks 25 ordinary households in each census block based on updating the
households in each census block [18]. The 2017 IDHS collected data from July to September
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2017. The 2017 IDHS investigated the babies’ mothers as respondents among live births
within the last five years. Around 94% of mothers reported their babies’ birth weight; the
study selected as many as 17,848 participants as the sample in the final process.

2.2. Variables

The study used LBW as a dependent variable. It defined LBW as a birth weight of
fewer than 2500 g regardless of gestational age [18]. Apart from LBW as the dependent
variable, the study analyzed seven independent variables: the type of residence, age group,
marital status, education level, employment status, parity, and wealth status.

Following the Indonesian Central Bureau of Statistics, the study divided residences
into urban and rural categories. The study split ages into seven groups: 15–19, 20–24,
25–29, 30–34, 35–39, 40–44, and 45–49 years. Education level, the last certificate owned,
was categorized into four categories: no education, primary, secondary, and higher. Mar-
ital status had three categories: never in marriage, married/living with a partner, and
divorced/widowed.

Meanwhile, this study divided employment status into two categories: unemployed
and employed. Parity, the acknowledgment of the number of live babies ever born, was
studied in three categories, namely primiparous (<2), multiparous (2–4), and grand multi-
parous (>4).

The 2017 IDHS described wealth status as the socioeconomic quintile in a household.
It was related to household income as seen from the styles and prices of furniture, such
as televisions, bicycles, motorcycles, and household products, including drinking water
supplies, bathroom amenities, and flooring materials. The 2017 IDHS determined the
value of this variable by using the principal component analysis in the report. Every
household’s score for the national wealth quintiles was then grouped into the same five
classes, accounting for 20% of the population [10]. They were the poorest (quintile 1),
poorer (quintile 2), middle (quintile 3), richer (quintile 4), and richest (quintile 5) [19,20].

2.3. Data Analysis

The study employed the bivariate test to analyze all data investigated at the first stage.
In the bivariate analysis, the researchers used the chi-square test. Before conducting a binary
logistic regression test, the study performed a co-linearity test to ensure no multicollinearity
symptoms existed between the independent variables. The study used binary logistic
regression to determine the policy’s target at the final stage. The author processed all
statistical analyses in SPSS 26 software.

The study used ArcGIS 10.3 to map the percentage distribution of LBW cases by
provinces in Indonesia (ESRI Inc., Redlands, CA, USA). The study collected the shapefile of
administrative boundary polygons from the Indonesian Bureau of Statistics.

2.4. Ethical Approval

The study used secondary data from the 2017 IDHS for a materials analysis. The
survey removed the identities of all respondents from the 2017 IDHS dataset. Participants
in this study signed written consent forms, and the children’s parents or guardians gave
their consent (under 16 years). The author has obtained permission to use data for this
study through the website https://dhsprogram.com (accessed on 1 November 2020).

The 2017 IDHS adheres to the Standard D.H.S. survey protocol under the Demographic
and Health Surveys Program (DHS-7), which has been approved by ICF International’s
Institutional Review Board and was previously reviewed and approved by the ORC Macro
IRB in 2002. DHS surveys that adhere to the Standard are classified as DHS-7 program-
approved, and the approval document is attached. ICF International’s Institutional Review
Board followed the US Department of Health and Human Services requirements for the
“Protection of Human Subjects” (45 CFR 46).

https://dhsprogram.com
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3. Results

The national average percentage of LBW was 6.981% (95% CI 6.607–7.355%). At
least 18 out of the 34 provinces in Indonesia have LBW rates above the national average.
Figure 1 shows the percentage distribution of LBW cases by the provinces in Indonesia.
The areas with a high percentage of LBW cases tended to be in the Northern Central parts
of Indonesia.

Nutrients 2023, 15, x FOR PEER REVIEW 4 of 11 
 

 

Institutional Review Board followed the US Department of Health and Human Services 
requirements for the “Protection of Human Subjects” (45 CFR 46). 

3. Results 
The national average percentage of LBW was 6.981% (95% CI 6.607–7.355%). At least 

18 out of the 34 provinces in Indonesia have LBW rates above the national average. Figure 
1 shows the percentage distribution of LBW cases by the provinces in Indonesia. The areas 
with a high percentage of LBW cases tended to be in the Northern Central parts of Indo-
nesia. 

 
Figure 1. Distribution of LBW percentage by the province in Indonesia, 2017. 

Table 1 presents the descriptive analysis of the LBW cases in Indonesia. The percent-
age is in the column percentage. Based on residence, women in urban areas tended to give 
birth to LBW babies more, and women in the 25–29 age group broadly delivered LBW 
babies more. In addition to these variables, married women or women who lived with 
partners tended to give birth to LBW babies more. 

In terms of education, women with secondary education were more likely to deliver 
LBW babies. Unemployed women and multiparous women tended to give birth to LBW 
babies. Moreover, wealthier women were more likely to have LBW babies. 

The collinearity test result indicated no symptoms of multicollinearity between the 
independent variables tested. The tolerance value of all variables was greater than 0.10. 
Simultaneously, the variance inflation factor (VIF) value for all independent variables was 
less than 10.00. Then, referring to the basis of decision-making in the multicollinearity test, 
the study concluded that there was no indication of a strong relationship between the 
independent variables in the regression model. 

  

Figure 1. Distribution of LBW percentage by the province in Indonesia, 2017.

Table 1 presents the descriptive analysis of the LBW cases in Indonesia. The percentage
is in the column percentage. Based on residence, women in urban areas tended to give birth
to LBW babies more, and women in the 25–29 age group broadly delivered LBW babies
more. In addition to these variables, married women or women who lived with partners
tended to give birth to LBW babies more.

In terms of education, women with secondary education were more likely to deliver
LBW babies. Unemployed women and multiparous women tended to give birth to LBW
babies. Moreover, wealthier women were more likely to have LBW babies.

The collinearity test result indicated no symptoms of multicollinearity between the
independent variables tested. The tolerance value of all variables was greater than 0.10.
Simultaneously, the variance inflation factor (VIF) value for all independent variables was
less than 10.00. Then, referring to the basis of decision-making in the multicollinearity
test, the study concluded that there was no indication of a strong relationship between the
independent variables in the regression model.

According to maternal education level, mothers with only primary school education
and less ruled in both nutritional status categories. Based on maternal age, stunted children
under the age of five have mothers with an average age slightly older than normal children
under five years.
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Table 1. The descriptive analysis of LBW in Indonesia, 2017.

Variables
Low Birth Weight

p-Value
No (n = 16,602) Yes (n = 1246)

Type of residence <0.001
Urban 48.3% 50.9%
Rural 51.7% 49.1%

Age group <0.001
15–19 2.3% 2.9%
20–24 16.3% 17.7%
25–29 25.7% 25.2%
30–34 26.4% 23.1%
35–39 19.6% 21.5%
40–44 8.0% 7.6%
45–49 1.7% 2.0%

Marital status <0.001
Never in union 0.1% 0.2%
Married/Living with a partner 97.2% 96.0%
Divorced/Widowed 2.7% 3.9%

Education Level <0.001
No education 1.2% 1.0%
Primary 25.6% 29.4%
Secondary 57.6% 56.8%
Higher 15.6% 12.8%

Employment status <0.001
Unemployed 55.0% 56.6%
Employed 45.0% 43.4%

Parity <0.001
Primiparous 29.3% 31.5%
Multiparous 70.7% 68.5%

Wealth status <0.001
Poorest 20.6% 21.1%
Poorer 20.0% 21.8%
Middle 20.1% 20.0%
Richer 20.2% 20.1%
Richest 19.1% 17.0%

Table 2 displays the binary logistic regression results for LBW cases. The study
referenced the category “LBW = No” at this final stage. This analysis indicated that women
in rural areas are less likely to give birth to LBW babies in Indonesia. Women living in
urban areas are 1.200 times more likely to provide LBW babies than those in rural areas
(AOR: 1.200; 95% CI: 1.200–1.200).

While women in all age group categories, except the 45–49 age group, are less likely
to give birth to LBW babies. Moreover, pregnant women in all marital status categories,
except those who have never been married, are less likely to give birth to LBW babies.

Women in all education level categories showed a higher probability of giving birth
to LBW babies than women with higher education levels. Concerning education level,
unemployed women are 1.033 times more likely to deliver LBW babies than those employed
(AOR: 1.033; 95% CI: 1.032–1.033). This analysis showed that unemployment is a risk factor
for women giving birth to LBW babies in Indonesia.

Regarding parity, primiparous women are 1.132 times more likely to labor LBW babies
than women with many children (AOR: 1.132; 95% CI: 1.132–1.132). The information
indicated that being primiparous is a risk factor for pregnant women giving birth to LBW
babies in Indonesia.
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Table 2. The result of binary logistic regression on LBW in Indonesia, 2017.

Predictor

Low Birth Weight

p-Value AOR
95% CI

Lower Bound Upper Bound

Residence: Urban <0.001 1.200 1.200 1.200
Residence: Rural (ref.) - - - -
Age: 15–19 <0.001 0.932 0.932 0.933
Age: 20–24 <0.001 0.870 0.870 0.871
Age: 25–29 <0.001 0.837 0.836 0.837
Age: 30–34 <0.001 0.774 0.774 0.774
Age: 35–39 <0.001 0.958 0.957 0.958
Age: 40–44 <0.001 0.813 0.813 0.813
Age: 45–49 (ref.) - - - -
Marital: Never in union (ref.) - - - -
Marital: Married/Living with
a partner <0.001 0.399 0.399 0.400

Marital: Divorced/Widowed <0.001 0.550 0.550 0.551
Education: No education <0.001 1.018 1.018 1.019
Education: Primary <0.001 1.361 1.360 1.361
Education: Secondary <0.001 1.146 1.145 1.146
Education: Higher (ref.) - - - -
Employment: Unemployed <0.001 1.033 1.032 1.033
Employment: Employed (ref.) - - - -
Parity: Primiparous <0.001 1.132 1.132 1.132
Parity: Multiparous (ref.) - - - -
Wealth: Poorest <0.001 1.111 1.111 1.111
Wealth: Poorer <0.001 1.181 1.181 1.181
Wealth: Middle <0.001 1.067 1.067 1.067
Wealth: Richer <0.001 1.079 1.079 1.079
Wealth: Richest (ref.) - - - -

AOR: adjusted odds ratio; LBW: low birth weight.

Finally, Table 2 informs us that the poorest women are 1.111 times more likely to give
birth to LBW babies than the most prosperous women (AOR: 1.111; 95% CI: 1.111–1.111).
Women of poorer wealth status are 1.181 times more likely to deliver LBW babies than the
most affluent women (AOR: 1.181; 95% CI: 1.181–1.181). Women in the middle wealth status
group have 1.067 times more chances of giving birth to LBW babies than the most affluent
women (AOR: 1.067; 95% CI: 1.067–1.067). Besides, wealthier women are 1.079 times more
likely to give birth to LBW babies than the most prosperous women (AOR: 1.079; 95% CI:
1.079–1.079). This analysis implied that women in all wealth status categories except the
most decadent have a higher probability of giving birth to LBW babies.

4. Discussion

Nationally, the average percentage of LBW cases, at 6.981% in 2017, was below the
target of the National Medium-Term Development Plan in 2015–2019. However, at least
10 out of 34 provinces in Indonesia did not experience a lower percentage of LBW cases
below this target. Besides, the Indonesian government recorded 18 regions with a preva-
lence of LBW cases above the national average [10]. This study informs us that women
living in urban areas were more likely to give birth to LBW babies in Indonesia. This
finding aligns with the previous research in Afghanistan, reporting that mothers who lived
in rural residences were 0.3 times less likely to give birth to LBW babies than those in
urban areas [21]. This condition is likely related to higher pollution in urban than rural
areas of Indonesia. A previous study found that higher paternal prenatal concentrations of
mono-benzyl phthalate and mono-carboxyisononyl phthalate were linked to a 40% and 53%
increase in the incidence of LBW in infants who were born spontaneously [22]. Moreover,
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previous studies have indicated that a higher pollution level was associated with a higher
incidence of LBW [23,24].

This finding contradicts several previous studies. Studies in Ethiopia and Iran pro-
vided different conclusions. Mothers in rural Ethiopia and Iran were 1.39 and 1.4 times
more likely to give birth to LBW babies than those in urban areas [25]. Another study in
Sidama Zone, South Ethiopia, used public hospitals as the research setting for newborns. It
found that mothers in rural areas were 3.51 times more likely to give birth to LBW patients
than those in urban areas [26].

Based on the age group, the result showed women in all age group categories except
the 45–49 age group had a lower likelihood of giving birth to LBW babies. Previous studies
in Jordan and Ethiopia also indicated that age influenced LBW incidence [25,27]. A study
in Germany reported different results, finding that teenage mothers had higher rates of
depression during pregnancy than mothers of older generations. The research indicated
that this factor puts adolescent mothers at risk of giving birth to LBW babies [28].

Women in all marital status categories, except those who had never married, had a
lower chance of giving birth to LBW babies. An earlier study in Sub-Saharan Africa also
reported marital status was associated with LBW babies. Divorced or widowed mothers
were more likely to deliver LBW babies than married mothers [29]. Having a partner is a
protective factor for women, and wives become a place to share psychological and financial
burdens [30]. Besides, mothers in all education level categories had a higher probability of
giving birth to LBW babies than women with higher education levels. A study in Jordan
and Ethiopia also found similar results: a higher education level was a protective factor for
mothers not giving birth to LBW babies [25]. Meanwhile, previous studies in Indonesia
showed that pregnant women with primary school education were 2.154 times more likely
to give birth to LBW babies (AOR 2.154, 95% CI 1.399–3.315; p = 0.004) [1]. Because teaching
is a motivating opportunity to live healthily, education is good for your health. Women
who receive an education will have more opportunities to develop their abilities and
lead healthy lives [31]. Higher-educated women were more likely to experience a better
pregnancy and to experience a lower probability of delivering LBW kids [16,32]. A better
education level allows mothers to better understand actions needed to provide the best
output for themselves and their children [16,33,34]. Many studies have reported that better
education is a strong determinant of better production in the health sector [35–38]. Instead,
poor education is a barrier to producing quality performance in the health sector [8,32,39].
Unemployment was deemed a risk factor for women giving birth to LBW babies. A previous
study in hospital settings in the Ambata-Tembaro zone, Southern Ethiopia, found that
unemployed mothers could be 5.4 times more likely to deliver LBW babies than employed
mothers [40]. Another study at a large European maternity hospital found similar effects
of a multivariable analysis: unemployed women or homemakers increased adjusted odds
ratios for LBW [41]. This condition was possibly related to employment and wealth status.
Unemployed women are among low-income families [42].

Primiparous women had a higher probability of giving birth to LBW babies than
women with many children. A study in Brazil also reported that primiparous mothers had
up to 1.62 times the chance of delivering LBW babies than mothers with many children [43].
Moreover, studies in Sub-Saharan Africa and China also provided similar results, indicating
that multiparity was associated with reduced cases of LBW [29]. Research in Southern
Africa informed different findings that mothers with more than three births were 1.5 times
more likely to give birth to LBW babies [40].

Moreover, this study revealed that women in all wealth status categories, compared to
the wealthiest, had a higher probability of giving birth to LBW babies. An earlier study
analyzing secondary data from the 2016 Ethiopia Demographic and Health Survey in
Ethiopia also reported similar results with the incidence of LBW being dominant among
the poor [44]. Poor households have limitations in providing food for all family members,
including pregnant women. For pregnant women, the mother’s nutritional status is an
indicator of the adequacy of food and nutrition. Better wealth status is related to the
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availability of food in the family and thus is closely related to food intake during pregnancy.
Lack of food availability in terms of quantity and quality. This is related to the increasing
need for macronutrients and micronutrients in pregnant women and their importance for
the mother and fetus. Therefore, a better wealth status can reduce the incidence of LBW [45].
In terms of food insecurity and consumption, a previous study described acute and chronic
malnutrition. Reducing malnutrition in children could be done through prenatal measures
and supplementary food for children during food insecurity [45].

Study Limitation

The 2017 IDHS derived the data from a stratified multi-stage sampling procedure. The
sampling method allows for an unequal probability of selection.

This current study analyzed secondary data limited to variables reported in the IDHS.
It excluded several variables known as determinants of LBW incidence in previous studies.
Some were antenatal care during pregnancy [15,45], smoke pollution [46], wanting a later
child [25], pregnancy interval and gestational age of <37 weeks at birth [47], hypertension,
mid-upper arm circumference [26], maternal height [48], hemoglobin levels [49], and
intimate partner violence during pregnancy [50].

Additionally, this study employed a quantitative approach and thus did not uncover the
social and cultural phenomena related to LBW regarding family and children value [51–53],
pregnancy value, and dietary restrictions in pregnant women [54], and a patriarchal social
structure in Indonesia that places women subordinate to men [55].

5. Conclusions

Based on the results, policymakers should target pregnant women who live in urban
areas, are old, have never been in a marriage, have low education, and are unemployed,
primiparous, and poor to decrease LBW cases in Indonesia. The policymaker should target
prospective mothers with a higher risk of having LBW babies.

Author Contributions: Conceptualization, R.D.W. and A.D.L.; methodology, R.D.W.; software,
A.D.L.; validation, R.D.W. and A.D.L.; formal analysis, A.D.L.; investigation, R.M.; resources, R.M.;
data curation, R.M.; writing—original draft preparation, A.D.L.; writing—review and editing, R.D.W.;
visualization, R.M.; supervision, R.D.W.; project administration, R.M.; funding acquisition, R.D.W.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The 2017 IDHS adheres to the Standard D.H.S. survey
protocol under the Demographic and Health Surveys Program (DHS-7), which has been approved
by ICF International’s Institutional Review Board and was previously reviewed and approved by
the ORC Macro IRB in 2002. DHS surveys that adhere to the Standard are classified as DHS-7
program-approved, and the approval document is attached. ICF International’s Institutional Review
Board followed the US Department of Health and Human Services requirements for the “Protection
of Human Subjects” (45 CFR 46).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The author cannot publicly share the data because a third party and
the authors who own the data do not have permission to share the data. The 2017 IDHS data set
requested from the ICF (‘data set of childbearing age women’) is available from the ICF contact via
https://dhsprogram.com (accessed on 1 November 2020) for researchers who meet the criteria for
access to confidential data.

Acknowledgments: The author would like to thank ICF International, which has agreed to allow the
author to analyze the 2017 IDHS data in this article.

Conflicts of Interest: The authors declare no conflict of interest.

https://dhsprogram.com


Nutrients 2023, 15, 465 9 of 11

References
1. Siramaneerat, I.; Agushybana, F.; Meebunmak, Y. Maternal risk factors associated with low birth weight in Indonesia. Open Public

Health J. 2018, 11, 376–383. [CrossRef]
2. Mardiaturrahmah, M.; Anjarwati, A. Relationship between the nutritional status of pregnant women and the incident of Low

Birth Weight infant. Int. J. Health Sci. Technol. 2020, 1, 58–62. [CrossRef]
3. Mediani, H.S. Predictors of Stunting Among Children Under Five Year of Age in Indonesia: A Scoping Review. Glob. J. Health Sci.

2020, 12, 83. [CrossRef]
4. Aryastami, N.K.; Shankar, A.; Kusumawardani, N.; Besral, B.; Jahari, A.B.; Achadi, E. Low birth weight was the most dominant

predictor associated with stunting among children aged 12–23 months in Indonesia. BMC Nutr. 2017, 3, 16. [CrossRef]
5. Shrestha, S.; Shrestha, S.; Shakya Shrestha, U.; Gyawali, K. Predictors of Low Birth Weight at Lumbini Provincial Hospital, Nepal:

A Hospital-Based Unmatched Case Control Study. Adv. Prev. Med. 2020, 2020, 8459694. [CrossRef]
6. United Nations Children’s Fund; World Health Organization. UNICEF-WHO Low Birthweight Estimates: Levels and Trends 2000–2015;

World Health Organization: Geneva, Switzerland, 2019. Available online: https://apps.who.int/iris/bitstream/handle/10665/324783
/WHO-NMH-NHD-19.21-eng.pdf?ua=1 (accessed on 22 December 2020).

7. Utami, S.M.; Wulandari, R.D. Factors affecting the occurrence of low birth weight. Eur. Asian J. Biosci. 2020, 14, 2657–2661.
8. Masruroh Yusuf, A.; Rohmah, N.; Pakki, I.B.; Sujoso, A.D.P.; Andayani, Q.; Laksono, A.D. Neonatal Death Incidence in Healthcare

Facility in Indonesia: Does Antenatal Care Matter? Indian J. Forensic. Med. Toxicol. 2021, 15, 1265–1271.
9. Sutan, R.; Berkat, S. Does cultural practice affects neonatal survival- a case control study among low birth weight babies in Aceh

Province, Indonesia. BMC Pregnancy Childbirth 2014, 14, 342. [CrossRef]
10. National Population and Family Planning Board; Statistics Indonesia, Ministry of Health. Indonesia Demographic and Health Survet,

2017: Final Report; BKKBN, BPS, Kemenkes, and ICF: Jakarta, Indonesia, 2017. Available online: https://www.dhsprogram.com/
publications/publication-FR342-DHS-Final-Reports.cfm (accessed on 17 December 2022).

11. BAPPENAS; UNICEF. SDG Baseline Report on Children in Indonesia (Laporan Baseline SDG tentang Anak-Anak di Indonesia); Kemente-
rian Perencanaan Pembangunan Nasional (Bappenas) dan United Nations Children’s Fund: Jakarta, Indonesia, 2017. Available
online: https://www.unicef.org/indonesia/media/1471/file/SDG%20Baseline%20report%20Indonesian.pdf (accessed on 22
December 2020).

12. Ministry of Health Republic of Indonesia. Basic Health Survey (RISKESDAS) 2018. Main Results of Basic Health Survey (RISKESDAS)
2018; Ministry of Health Republic of Indonesia: Jakarta, Indonesia, 2018; Volume 44. Available online: http://repository.bkpk.
kemkes.go.id/3514/1/Laporan%20Riskesdas%202018%20Nasional.pdf (accessed on 30 December 2022).

13. Aryastami, N.K. Policy Studies and Management of Stunting Nutritional Problems in Indonesia (Kajian Kebijakan dan Penanggu-
langan Masalah Gizi Stunting di Indonesia). Bul. Penelit. Kesehat 2017, 45, 233–240.

14. Indonesian Ministry of Health. My Peaceful Healthy Family, My City’s Healthy City (Keluarga Sehat Idamanku, Kota Sehat Kotaku);
Indonesian Ministry of Health: Jakarta, Indonesia, 2020; Volume 5. Available online: https://promkes.kemkes.go.id/?p=7212
(accessed on 27 December 2022).

15. Hill, P.S.; Goeman, L.; Sofiarini, R.; Djara, M.M. “Desa SIAGA”, the “Alert Village”: The evolution of an iconic brand in Indonesian
public health strategies. Health Policy Plan. 2014, 29, 409–420. [CrossRef]

16. Kusrini, I.; Fuada, N.; Supadmi, S.; Laksono, A.D. Education as Predictor of Low Birth Weight among Female Worker in Indonesia.
Medico-Legal Updat 2021, 21, 360–365.

17. Laksono, A.D.; Wulandari, R.D.; Kusrini, I.; Ibad, M. The effects of mother’s education on achieving exclusive breastfeeding in
Indonesia. BMC Public Health 2021, 21, 14. [CrossRef]

18. Wulandari, R.D.; Laksono, A.D.; Prasetyo, Y.B.; Nandini, N. Socioeconomic Disparities in Hospital Utilization Among Female
Workers in Indonesia: A Cross-Sectional Study. J. Prim. Care Community Health 2022, 13, 21501319211072679. [CrossRef]

19. Wulandari, R.D.; Qomarrudin, M.B.; Supriyanto, S.; Laksono, A.D. Socioeconomic Disparities in Hospital Utilization among
Elderly People in Indonesia. Indian J. Public Health Res. Dev. 2019, 10, 1800–1804.

20. National Development Planning Agency of Indonesia. Indonesian National Medium Term Development Plan in 2015–2019; National
Development Planning Agency of Indonesia: Jakarta, Indonesia, 2015. Available online: https://www.bappenas.go.id/id/data-
dan-informasi-utama/dokumen-perencanaan-dan-pelaksanaan/dokumen-rencana-pembangunan-nasional/rpjp-2005-2025/
rpjmn-2015-2019/ (accessed on 3 January 2020).

21. Gupta, R.D.; Swasey, K.; Burrowes, V.; Hashan, M.R.; Al Kibria, G.M. Factors associated with low birth weight in Afghanistan:
A cross-sectional analysis of the demographic and health survey 2015. BMJ Open 2019, 9, e025715. [CrossRef]

22. Zang, L.; Lv, H.; Du, J.; Pan, Y.; Lin, Y.; Dai, J. Association of phthalate exposure with low birth weight in couples conceiving
naturally or via assisted reproductive technology in a prospective birth cohort. Sci. Total Environ. 2023, 855, 158852. [CrossRef]

23. Strickland, M.J.; Lin, Y.; Darrow, L.A.; Warren, J.L.; Mulholland, J.A.; Chang, H.H. Associations Between Ambient Air Pollutant
Concentrations and Birth Weight: A Quantile Regression Analysis. Epidemiology 2019, 30, 624–632. [CrossRef]

24. Trerotoli, P.; Bartolomeo, N.; Leogrande, S.; Triggiani, S.; Mincuzzi, A.; Serio, G.; Minerba, A.S. Survey of Low Birthweight and
Extremely Low Birthweight Events in a High Environmental Risk Area of Apulia, Italy. Int. J. Environ. Res. 2021, 15, 11–17.
[CrossRef]

http://doi.org/10.2174/1874944501811010376
http://doi.org/10.31101/ijhst.v1i3.1212
http://doi.org/10.5539/gjhs.v12n8p83
http://doi.org/10.1186/s40795-017-0130-x
http://doi.org/10.1155/2020/8459694
https://apps.who.int/iris/bitstream/handle/10665/324783/WHO-NMH-NHD-19.21-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/324783/WHO-NMH-NHD-19.21-eng.pdf?ua=1
http://doi.org/10.1186/1471-2393-14-342
https://www.dhsprogram.com/publications/publication-FR342-DHS-Final-Reports.cfm
https://www.dhsprogram.com/publications/publication-FR342-DHS-Final-Reports.cfm
https://www.unicef.org/indonesia/media/1471/file/SDG%20Baseline%20report%20Indonesian.pdf
http://repository.bkpk.kemkes.go.id/3514/1/Laporan%20Riskesdas%202018%20Nasional.pdf
http://repository.bkpk.kemkes.go.id/3514/1/Laporan%20Riskesdas%202018%20Nasional.pdf
https://promkes.kemkes.go.id/?p=7212
http://doi.org/10.1093/heapol/czt027
http://doi.org/10.1186/s12889-020-10018-7
http://doi.org/10.1177/21501319211072679
https://www.bappenas.go.id/id/data-dan-informasi-utama/dokumen-perencanaan-dan-pelaksanaan/dokumen-rencana-pembangunan-nasional/rpjp-2005-2025/rpjmn-2015-2019/
https://www.bappenas.go.id/id/data-dan-informasi-utama/dokumen-perencanaan-dan-pelaksanaan/dokumen-rencana-pembangunan-nasional/rpjp-2005-2025/rpjmn-2015-2019/
https://www.bappenas.go.id/id/data-dan-informasi-utama/dokumen-perencanaan-dan-pelaksanaan/dokumen-rencana-pembangunan-nasional/rpjp-2005-2025/rpjmn-2015-2019/
http://doi.org/10.1136/bmjopen-2018-025715
http://doi.org/10.1016/j.scitotenv.2022.158852
http://doi.org/10.1097/EDE.0000000000001038
http://doi.org/10.1007/s41742-020-00294-x


Nutrients 2023, 15, 465 10 of 11

25. Kassaw, M.W.; Abebe, A.M.; Kassie, A.M.; Abate, B.B.; Masresha, S.A. Trends of proximate low birth weight and associations
among children under-five years of age: Evidence from the 2016 Ethiopian demographic and health survey data. PLoS ONE 2021,
16, e0246587. [CrossRef]

26. Bekela, M.B.; Shimbre, M.S.; Gebabo, T.F.; Geta, M.B.; Tonga, A.T.; Zeleke, E.A.; Sidemo, N.B.; Getnet, A.B. Determinants of Low
Birth Weight among Newborns Delivered at Public Hospitals in Sidama Zone, South Ethiopia: Unmatched Case-Control Study.
J. Pregnancy 2020, 2020, 4675701. [CrossRef]

27. Islam, M.M.; Ababneh, F.; Akter, T.; Khan, H.R. Prevalence and risk factors for low birth weight in jordan and its association with
under-five mortality: A population-based analysis. East. Mediterr. Health J. 2020, 26, 1273–1284. [CrossRef] [PubMed]

28. Wong, S.P.W.; Twynstra, J.; Gilliland, J.A.; Cook, J.L.; Seabrook, J.A. Risk Factors and Birth Outcomes Associated with Teenage
Pregnancy: A Canadian Sample. J. Pediatr. Adolesc. Gynecol. 2020, 33, 153–159. [CrossRef] [PubMed]

29. Tessema, Z.T.; Tamirat, K.S.; Teshale, A.B.; Tesema, G.A. Prevalence of low birth weight and its associated factor at birth in
Sub-Saharan Africa: A generalized linear mixed model. PLoS ONE 2021, 16, e0248417. [CrossRef] [PubMed]

30. Megatsari, H.; Laksono, A.D.; Herwanto, Y.T.; Sarweni, K.P.; Geno, R.A.P.; Nugraheni, E.; Ibad, M. Does husband/partner matter
in reduce women’s risk of worries?: Study of psychosocial burden of COVID-19 in indonesia. Indian J. Forensic. Med. Toxicol. 2021,
15, 1101–1106.

31. Pakaya, N.; Laksono, A.D.; Masruroh Sujoso, A.D.P.; Ibrahim, I.; Marasabessy, N.B.; Rohmah, N.; Seran, A.A.; Wulansari, I. Are
education level of women related to contraceptive use? Analysis of the 2017 Indonesia demographic and health survey. Int. J.
Health Sci. (Qassim) 2022, 6, 5561–5570.

32. Rohmah, N.; Yusuf, A.; Hargono, R.; Laksono, A.D.; Masruroh Ibrahim, I.; Walid, S. Determinants of teenage pregnancy in
Indonesia. Indian J. Forensic. Med. Toxicol. 2020, 14, 2080–2085.

33. Wulandari, R.D.; Laksono, A.D. Determinants of knowledge of pregnancy danger signs in Indonesia. PLoS ONE 2020, 15, e0232550.
[CrossRef]

34. Laksono, A.D.; Ibad, M.; Mursita, A.; Kusrini, I.; Wulandari, R.D. Characteristics of mother as predictors of stunting in toddler.
Pakistan J. Nutr. 2019, 18, 1101–1106. [CrossRef]

35. Ipa, M.; Widawati, M.; Laksono, A.D.; Kusrini, I.; Dhewantara, P.W. Variation of preventive practices and its association with
malaria infection in eastern Indonesia: Findings from community-based survey. PLoS ONE 2020, 15, e0232909. [CrossRef]

36. Megatsari, H.; Laksono, A.D.; Ibad, M.; Herwanto, Y.T.; Sarweni, K.P.; Geno, R.A.P.; Nugraheni, E. The community psychosocial
burden during the COVID-19 pandemic in Indonesia. Heliyon 2020, 6, e05136. [CrossRef]

37. Seran, A.A.; Antaria, M.D.; Haksama, S.; Setijaningrum, E.; Laksono, A.D.; Prahastuti Sujoso, A.D. Disparities of the use of hormonal
and non-hormonal contraceptive drugs in urban and rural areas in Indonesia and the world. Syst. Rev. Pharm. 2020, 11, 66–73.

38. Laksono, A.D.; Wulandari, R.D.; Ibad, M.; Herwanto, Y.T.; Sarweni, K.P.; Geno, R.A.P.; Nugraheni, E. Predictors of Healthy
Lifestyle in The COVID-19 Pandemic Period in East Java, Indonesia. J. Crit. Rev. 2020, 7, 1515–1521.

39. Laksono, A.D.; Wulandari, R.D. The Barrier to Maternity Care in Rural Indonesia. J. Public Health 2022, 30, 135–140. [CrossRef]
40. Alemu, A.; Abageda, M.; Assefa, B.; Melaku, G. Low birth weight: Prevalence and associated factors among newborns at hospitals

in kambata-tembaro zone, southern Ethiopia 2018. Pan Afr. Med. J. 2019, 34, 68. [CrossRef]
41. Reynolds, C.M.E.; McMahon, L.E.; O’Malley, E.G.; O’Brien, O.; Sheehan, S.R.; Turner, M.J. Maternal employment and pregnancy

outcomes in a large European maternity hospital. Eur. J. Obstet. Gynecol. Reprod Biol. 2020, 250, 86–92. [CrossRef]
42. Wulandari, R.D.; Laksono, A.D. The association of socioeconomic status on early marriage among women in Rural Indonesia (Hubungan

status ekonomi terhadap pernikahan dini pada perempuan di perdesaan indonesia). J. Kesehat Reproduksi. 2020, 11, 115–124. [CrossRef]
43. Falcão, I.R.I.R.; Ribeiro-Silva, R.D.C.R.D.C.; De Almeida, M.F.M.F.; Fiaccone, R.L.R.L.; Dos Srocha, A.; Ortelan, N.; Silva,

N.J.N.J.; Paixao, E.S.E.S.; Ichihara, M.Y.M.Y.; Rodrigues, L.C.L.C.; et al. Factors associated with low birth weight at term:
A population-based linkage study of the 100 million Brazilian cohort. BMC Pregnancy Childbirth 2020, 20, 536. [CrossRef]

44. Shibre, G.; Tamire, M. Prevalence of and socioeconomic gradient in low birth weight in Ethiopia: Further analysis of the
2016 demographic and health survey data. BMC Pregnancy Childbirth 2020, 20, 608. [CrossRef]

45. Supadmi, S.; Kusrini, I.; Fuada, N.; Laksono, A.D. The Low Birth Weight in Indonesia: Does Antenatal Care Matter? Int. J. Innov.
Creat Chang. 2020, 14, 490–500.

46. Islam, S.; Mohanty, S.K. Maternal exposure to cooking smoke and risk of low birth weight in India. Sci. Total Environ. 2021, 774, 145717.
[CrossRef]

47. Endalamaw, A.; Engeda, E.H.; Ekubagewargies, D.T.; Belay, G.M.; Tefera, M.A. Low birth weight and its associated factors in
Ethiopia: A systematic review and meta-analysis. Ital. J. Pediatr. 2018, 44, 141. [CrossRef] [PubMed]

48. Desta, S.A.; Damte, A.; Hailu, T. Maternal factors associated with low birth weight in public hospitals of Mekelle city, Ethiopia:
A case-control study. Ital. J. Pediatr. 2020, 46, 124. [CrossRef] [PubMed]

49. Mekie, M.; Taklual, W. Magnitude of low birth weight and maternal risk factors among women who delivered in Debre Tabor
Hospital, Amhara Region, Ethiopia: A facility based cross-sectional study. Ital. J. Pediatr. 2019, 45, 86. [CrossRef]

50. Musa, A.; Chojenta, C.; Loxton, D. The association between intimate partner violence and low birth weight and preterm delivery
in eastern Ethiopia: Findings from a facility-based study. Midwifery 2021, 92, 102869. [CrossRef]

51. Pratita, I.; Laksono, A.D. “If this child eats, whatever she/he is asked . . . ”: Exploration of Value of Children and Parenting
Patterns in Javanese in the Besowo village, Kediri, East Java. Amerta Nutr. 2020, 4, 147. [CrossRef]

http://doi.org/10.1371/journal.pone.0246587
http://doi.org/10.1155/2020/4675701
http://doi.org/10.26719/emhj.20.096
http://www.ncbi.nlm.nih.gov/pubmed/33103755
http://doi.org/10.1016/j.jpag.2019.10.006
http://www.ncbi.nlm.nih.gov/pubmed/31634579
http://doi.org/10.1371/journal.pone.0248417
http://www.ncbi.nlm.nih.gov/pubmed/33705473
http://doi.org/10.1371/journal.pone.0232550
http://doi.org/10.3923/pjn.2019.1101.1106
http://doi.org/10.1371/journal.pone.0232909
http://doi.org/10.1016/j.heliyon.2020.e05136
http://doi.org/10.1007/s10389-020-01274-3
http://doi.org/10.11604/pamj.2019.34.68.18234
http://doi.org/10.1016/j.ejogrb.2020.04.005
http://doi.org/10.22435/kespro.v11i2.3870.115-124
http://doi.org/10.1186/s12884-020-03226-x
http://doi.org/10.1186/s12884-020-03313-z
http://doi.org/10.1016/j.scitotenv.2021.145717
http://doi.org/10.1186/s13052-018-0586-6
http://www.ncbi.nlm.nih.gov/pubmed/30477557
http://doi.org/10.1186/s13052-020-00890-9
http://www.ncbi.nlm.nih.gov/pubmed/32894179
http://doi.org/10.1186/s13052-019-0683-1
http://doi.org/10.1016/j.midw.2020.102869
http://doi.org/10.20473/amnt.v4i2.2020.147-154


Nutrients 2023, 15, 465 11 of 11

52. Maghfiroh, M.S.; Laksono, A.D. “Given sugar water . . . at first the cry became silent, because it was full, not limp, its endurance
increased”; Study of Patterns of Infant Intake (“Diberi air gula . . . awalnya nangis menjadi diam, karena kenyang, gak lemas,
daya tahan tubuhnya meningkat”. S. Amerta Nutr. 2020, 4, 116–122. [CrossRef]

53. Kusrini, I.; Ipa, M.; Laksono, A.D. “Is It true that the child is king? Qualitative Study of Factors Related to Nutritional Status of
Children in West Lombok, Indonesia. Indian J. Public Health Res. Dev. 2019, 10, 1729–1733. [CrossRef]

54. Sholihah, A. Ethnobiology Study of Taboo Food in Madura, Javanese, and Pendalungan Tribe Communities in Jember Regency and Its Use
as Popular Scientific Books (Kajian Etnobiologi Makanan Tabu pada Masyarakat Suku Madura, Jawa, dan Pendalungan di Kabupaten Jember
serta; UNIVERSITAS JEMBER: Jember, Indonesia, 2019; pp. 1–42.

55. Laksono, A.D.; Soedirham, O.; Saptandari, P.; Wulandari, R.D. Study of family size among tenggerese in Indonesia. Int. J. Innov.
Creat Chang. 2020, 13, 964–978.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.20473/amnt.v4i2.2020.116-122
http://doi.org/10.37506/v10/i12/2019/ijphrd/192113

	Introduction 
	Materials and Methods 
	Data Source and Study Design 
	Variables 
	Data Analysis 
	Ethical Approval 

	Results 
	Discussion 
	Conclusions 
	References

