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1. Introduction

The early life theory states that the first 1000 days of a person’s life are highly in-
fluential, as lasting health impacts can be attained during this period [1-3]. Growing
evidence has shown that optimizing maternal nutrition prior to pregnancy, including mi-
cronutrient adequacy both in the preconception period and during pregnancy is crucial
for later-life health [3]. This Special Issue, “Effect of Nutrition on Maternal Health, Fetal
Development, and Perinatal Outcomes”, brings together pivotal studies that address these
points, shedding light on the multifaceted nature of nutrition and its implications for
perinatal outcomes.

Despite certain controversies, there is an overall agreement regarding nutritional re-
quirements during pregnancy and a focus on a balanced diet, in line with guidelines on
healthy eating, to ensure the adequate intake of energy and macro- and micro-nutrients
during this period [3,4]. Moreover, guidance on appropriate weight gain during preg-
nancy is included in the recommendations; it is generally agreed that weight gain during
pregnancy should be monitored as it affects maternal and child health during and after
gestation [5]. High-fat and carbohydrate diets are related to inflammatory processes that
may be harmful to children’s brain development, increasing the risk of impaired cognitive
function and neuropsychiatric disorders, such as depression, attention deficit hyperactivity
disorder (ADHD), autism spectrum disorder (ASD), and anxiety [6,7]. In addition, the
overconsumption of nutrient-poor foods may lead to another form of malnutrition due to
micronutrient deficiencies [8,9] despite energy overconsumption. This condition, known as
hidden hunger, is common throughout the world, mostly in high-income countries [10].
Recent evidence shows that young pregnant women are more vulnerable to this condition
and could develop iron, iodine, and vitamin D deficiencies, which, in turn, are related to
several pregnancy complications [10]. In adjunction to this form of malnutrition, ultra-
processed food consumption has also increased in recent years and has been related to
oxidative stress [1], and this may further affect pregnancy outcomes.

According to a recent meta-analysis, higher adherence to a healthy diet, characterized
by high intakes of fruits, vegetables, whole grains, low-fat dairy products, vegetable
oils, and fish reduced the risk of gestational hypertensive disorders, maternal depression,
low birthweight, and preterm delivery [11]. On the contrary, higher maternal adherence
to an unhealthy diet, characterized by refined grains, foods high in saturated fats, red
meat, processed meat, fast foods, and high sugary foods or a mixed diet (combination
of both healthy and unhealthy foods) was associated with a higher risk of gestational
hypertension [12]. Higher intake of sugar-sweetened beverages and lower intake of oily
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fish were most prominently associated with higher glycemic results on the test of glucose
tolerance among high-risk women [13].

Several systematic reviews have pooled together interventional studies to increase
the understanding of a diet’s role in pregnancy [11,12] and indicated the importance of
women’s nutrition before and during the first trimester of pregnancy. Another systematic
review assessed the effects of healthy diet and exercise interventions during pregnancy
and revealed a possible lower risk of gestational diabetes and cesarean section, while
no clear differences were identified between groups for hypertensive disorders, perina-
tal mortality, or large-for-gestational-age neonates [13]. Regarding overweight or obese
pregnant women, diet and/or exercise (regular aerobic exercise) interventions initiated at
<21 weeks of pregnancy may reduce gestational weight gain but have no effect on the risk
of hypertensive disorders of pregnancy [14]; diet interventions included dietary advice or
related interventions in pregnancy that aimed to optimize health outcomes, which might
include controlling excessive gestational weight gain or improving glycemic control.

2. An Overview of Published Articles

A Greek study developed a model to be used as an early prediction tool for gestational
diabetes mellitus (GDM) risk, combining maternal characteristics, obstetric and medical
history, and early pregnancy-specific biomarker concentrations, readily available in health-
care settings (Contribution 1). The model can be used for the proactive management of
GDM, allowing for timely nutritional and lifestyle interventions that can significantly alter
the course of pregnancy and fetal development, as well as the perinatal outcomes.

In addressing the broader spectrum of maternal health, a cross-sectional study in
Poland emphasized the importance of physical activity both before and during pregnancy,
highlighting its positive impact on reducing adverse perinatal outcomes (Contribution 2).
The key discoveries from this research indicate that engaging in physical activity both before
and during pregnancy, along with maintaining a normal pre-pregnancy body mass index
(BMI), can have a positive impact on pregnancy outcomes. This influence is manifested in
a decreased risk of preterm birth rates and a lower likelihood of delivering children with
low birth weight.

Another critical area of concern, as highlighted in a study focusing on Romanian
women of reproductive age, is obesity (Contribution 3). The study provides a comprehen-
sive analysis of BMI trends over 12 years, revealing a worrying increase in overweight and
obesity rates. The findings indicate that, during the first-trimester morphology scan evalua-
tion, 29% of the participants were either overweight or obese, while the rates of overweight
and obese women exceeded 40% in the second trimester of pregnancy. In this study’s pop-
ulation, the association of obesity with other risk factors showed an elevated risk of obesity
among multiparous individuals, those who smoked or were ex-smokers in the second
trimester, and participants who did not take folic acid or multivitamin supplementation.

Furthermore, in Indonesia, a mentoring program implemented throughout pregnancy
as an intervention yielded superior outcomes in terms of fetal growth and neonatal birth
weight (Contribution 4). Notably, women who participated in the program exhibited a
significantly higher weight-for-length Z-score (WLZ) for their newborns, although there
was no significant difference in the length-for-age Z-score (LAZ) compared to those who
received standard care alone. This innovative approach, focusing on preconception and
pregnancy care, demonstrates significant improvements in fetal growth and neonatal birth
weight, offering a promising strategy for enhancing maternal and child health in low- and
middle-income countries.

3. Conclusions

The ongoing pandemic of “hidden hunger”, characterized by excessive consumption
of ultra-processed and nutrient-poor foods, is prevalent in Western countries, particularly
among young individuals. While evidence on maternal nutrition predominantly focuses on
low-income countries, emphasizing the detrimental effects of malnutrition on fetal growth,
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research examining the impact of “hidden hunger” on fetal development remains insuffi-
cient and lacks robustness to significantly influence medical decisions and interventions
for young pregnant women. This Special Issue has the potential to significantly contribute
to filling these existing gaps.

In conclusion, this Special Issue captures the diversity and complexity of research
on nutritional impacts on maternal health, fetal development, and perinatal outcomes.
The range of methodologies and subjects covered in these articles reflects the dynamic
nature of this field. From predictive modeling to practical interventions, these studies
significantly contribute to our understanding and management of maternal and fetal health.
This compilation not only provides valuable insights into current research but also sets the
stage for future investigations in this vital area of public health. More research is needed to
explore personalized nutritional strategies grounded in contemporary scientific knowledge
for enhancing maternal health and optimizing perinatal outcomes.
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List of Contributions

1.  Tranidou, A.; Tsakiridis, I.; Apostolopoulou, A.; Xenidis, T.; Pazaras, N.; Mamopoulos,
A_; Athanasiadis, A.; Chourdakis, M.; Dagklis, T. Prediction of Gestational Diabetes
Mellitus in the First Trimester of Pregnancy Based on Maternal Variables and Preg-
nancy Biomarkers. Nutrients 2024, 16, 120. https:/ /doi.org/10.3390/nu16010120.

2. Szablewska, A.W.; Wierzba, J.; Santos-Rocha, R.; Szumilewicz, A. Can Pre-Pregnancy
Body Mass Index and Maternal Exercise Affect Birth and Neonatal Outcomes—A
Cross Sectional Study. Nutrients 2023, 15, 4894. https:/ /doi.org/10.3390/nu15234894.

3. Ursache, A.; Bujor, LE,; Cristofor, A.E.; Zelinschi, D.O.; Nemescu, D.; Matasariu, D.R.
Maternal Body Mass Index Trends and Weight Gain in Singleton Pregnancies at the
Time of Fetal Anatomic Survey: Changes in the Last Decade and New Trends in the
Modern Era. Nutrients 2023, 15, 4788. https:/ /doi.org/10.3390/nul5224788.

4.  Hadi, H,; Nurunniyah, S.; Gittelsohn, ]J.; Alfiana, R.D.; Fatimatasari Lewis, E.C,;
Nurdiati, D. Preconception Maternal Mentoring for Improved Fetal Growth among In-
donesian Women: Results from a Cluster Randomized Controlled Trial. Nutrients 2023,
15, 4579. https:/ /doi.org/10.3390/nu15214579.

References

1. Hsu, C.N,; Tain, Y.L. The First Thousand Days: Kidney Health and Beyond. Healthcare 2021, 9, 1332. [CrossRef] [PubMed]

2. Agosti, M.; Tandoi, F.; Morlacchi, L.; Bossi, A. Nutritional and metabolic programming during the first thousand days of life.
Pediatr. Med. Chir. 2017, 39, 157. [CrossRef] [PubMed]

3. Koletzko, B.; Godfrey, KM.; Poston, L.; Szajewska, H.; van Goudoever, ].B.; de Waard, M.; Brands, B.; Grivell, R.M.; Deussen,
AR Dodd, J.M,; et al. Nutrition during pregnancy, lactation and early childhood and its implications for maternal and long-term
child health: The early nutrition project recommendations. Ann. Nutr. Metab. 2019, 74, 93-106. [CrossRef] [PubMed]

4. Adair, L.S. Long-term consequences of nutrition and growth in early childhood and possible preventive interventions. In Nestle
Nutrition Institute Workshop Series; S. Karger AG: Basel, Switzerland, 2014; Volume 78, pp. 111-120. [CrossRef]

5. Aoyama, T, Li, D.; Bay, ].L. Weight Gain and Nutrition during Pregnancy: An Analysis of Clinical Practice Guidelines in the
Asia-Pacific Region. Nutrients 2022, 14, 1288. [CrossRef] [PubMed]

6. de Rooij, S.R.; Wouters, H.; Yonker, J.E.; Painter, R.C.; Roseboom, T.J. Prenatal undernutrition and cognitive function in late
adulthood. Proc. Natl. Acad. Sci. USA 2010, 107, 16881-16886. [CrossRef] [PubMed]

7. Torres, N.; Bautista, C.J.; Tovar, A.R.; Ordaz, G.; Rodriguez-Cruz, M.; Ortiz, V.; Granados, O.; Nathanielsz, PW.; Larrea, F;
Zambrano, E. Protein restriction during pregnancy affects maternal liver lipid metabolism and fetal brain lipid composition in the
rat. Am. J. Physiol.-Endocrinol. Metab. 2010, 298, E270-E277. [CrossRef] [PubMed]

8.  Mathur, P; Pillai, R. Overnutrition: Current scenario & combat strategies. Indian J. Med. Res. 2019, 149, 695-705. [CrossRef]
[PubMed]

9.  Godfrey, KM.; Reynolds, R.M.; Prescott, S.L.; Nyirenda, M.; Jaddoe, V.W.; Eriksson, J.G.; Broekman, B.F. Influence of maternal
obesity on the long-term health of offspring. Lancet Diabetes Endocrinol. 2017, 5, 53—64. [CrossRef] [PubMed]

10. Sok, A.; Antony, C.; Vora, RM.; Karmarkar, S.J. The silent tragic reality of Hidden Hunger, anaemia, and neural-tube defects

(NTDs) in India. Lancet Reg. Health-Southeast Asia 2022, 6, 100071. [CrossRef]


https://doi.org/10.3390/nu16010120
https://doi.org/10.3390/nu15234894
https://doi.org/10.3390/nu15224788
https://doi.org/10.3390/nu15214579
https://doi.org/10.3390/healthcare9101332
https://www.ncbi.nlm.nih.gov/pubmed/34683012
https://doi.org/10.4081/pmc.2017.157
https://www.ncbi.nlm.nih.gov/pubmed/28673078
https://doi.org/10.1159/000496471
https://www.ncbi.nlm.nih.gov/pubmed/30673669
https://doi.org/10.1159/000354949
https://doi.org/10.3390/nu14061288
https://www.ncbi.nlm.nih.gov/pubmed/35334946
https://doi.org/10.1073/pnas.1009459107
https://www.ncbi.nlm.nih.gov/pubmed/20837515
https://doi.org/10.1152/ajpendo.00437.2009
https://www.ncbi.nlm.nih.gov/pubmed/19920218
https://doi.org/10.4103/ijmr.IJMR_1703_18
https://www.ncbi.nlm.nih.gov/pubmed/31496522
https://doi.org/10.1016/S2213-8587(16)30107-3
https://www.ncbi.nlm.nih.gov/pubmed/27743978
https://doi.org/10.1016/j.lansea.2022.100071

Nutrients 2024, 16, 375 40f4

11.

12.

13.

14.

Abdollahi, S.; Soltani, S.; de Souza, R.J.; Forbes, S.C.; Toupchian, O.; Salehi-Abargouei, A. Associations between Maternal Dietary
Patterns and Perinatal Outcomes: A Systematic Review and Meta-Analysis of Cohort Studies. Adv. Nutr. 2021, 12, 1332-1352.
[CrossRef] [PubMed]

Lindsay, K.L.; Milone, G.E.,; Grobman, W.A.; Haas, D.M.; Mercer, B.M.; Simhan, H.N.; Saade, G.R.; Silver, RM.; Chung, ].H.
Periconceptional diet quality is associated with gestational diabetes risk and glucose concentrations among nulliparous gravidas.
Front. Endocrinol. 2022, 13, 940870. [CrossRef] [PubMed]

Ramakrishnan, U.; Grant, F.; Goldenberg, T.; Zongrone, A.; Martorell, R. Effect of women’s nutrition before and during early
pregnancy on maternal and infant outcomes: A systematic review. Paediatr. Perinat. Epidemiol. 2012, 26, 285-301. [CrossRef]
[PubMed]

Shepherd, E.; Gomersall, ].C.; Tieu, J.; Han, S.; Crowther, C.A.; Middleton, P. Combined diet and exercise interventions for
preventing gestational diabetes mellitus. Cochrane Database Syst. Rev. 2017, 11, CD010443. [CrossRef] [PubMed]

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.


https://doi.org/10.1093/advances/nmaa156
https://www.ncbi.nlm.nih.gov/pubmed/33508080
https://doi.org/10.3389/fendo.2022.940870
https://www.ncbi.nlm.nih.gov/pubmed/36133312
https://doi.org/10.1111/j.1365-3016.2012.01281.x
https://www.ncbi.nlm.nih.gov/pubmed/22742616
https://doi.org/10.1002/14651858.CD010443.pub3
https://www.ncbi.nlm.nih.gov/pubmed/29129039

	Introduction 
	An Overview of Published Articles 
	Conclusions 
	References

