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Highlights:
(1) Adequate maternal nutrition reflects better health outcomes in childhood.
(2) Seasonality affects food diversity in rural mother-child pairs.
(3) Quality maternal nutrition lowers risk of child nutritional disorders.

ABSTRACT

Nutritional status is a determining factor in achieving good health. The aim of the study was to evaluate whether maternal
dietary patterns can influence nutritional disorders in children under two years of age. An integrative review was carried out,
with data collected from the following databases: Embase, PubMed, Lilacs and Scielo. A total of 273 studies were identified,
11 of which answered the guiding question, and only four met all the inclusion criteria. The findings showed that maternal
nutrition decreased the risk of nutritional disorders in children. Maternal dietary diversity was a protective factor for stunting
in children and a predictor of children’s food variety, consequently influencing their food consumption. Maternal abstinence
from food is among the common factors related to child malnutrition. It can be concluded that maternal nutrition is a
protective factor for the development of nutritional disorders in children between zero and 24 months of age, since mothers
are usually responsible for feeding the family, especially in traditional societies.

Keywords: maternal nutrition; eating behaviour; infant nutritional disorders.

A DIVERSIDADE ALIMENTAR MATERNA E A SAZONALIDADE COMO CONDICIONANTES
DO ESTADO NUTRICIONAL INFANTIL: UMA REVISAO INTEGRATIVA

RESUMO

O estado nutricional constitui um fator determinante para a obtengdo de uma boa condigdo de saude. O objetivo deste
estudo foi identificar evidéncias do quanto o padrdo alimentar da mde pode influenciar nos disturbios nutricionais de
criangas menores de dois anos de idade. Foi realizada uma revisdo integrativa com dados levantados nas bases de dados:
Embase, PubMed, Lilacs e Scielo. Foram identificados 273 estudos, posto que 11 respondiam a questdo norteadora e
apenas quatro atendiam a todos os critérios de inclusdo. Os achados mostraram que a nutrigdo materna diminuiu o risco
de disturbios nutricionais nos seus filhos. A diversidade alimentar materna foi um dos fatores de protegdo para o déficit de
estatura infantil e preditor da variedade alimentar de seus filhos, influenciando, consequentemente, no consumo alimentar
das criangas. A abstencdo da alimentagdo materna estd entre os fatores comuns da desnutrigdo infantil. Pode-se concluir
que a alimenta¢do materna é um fator protetor para o desenvolvimento de distUrbios nutricionais de criangas entre zero
e 24 meses, uma vez que as maes possuem responsabilidade pela alimentagdo da familia, especialmente nas sociedades
tradicionais.

Palavras-chave: nutrigdo materna; comportamento alimentar; transtornos nutricionais do lactente.
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INTRODUCTION

Nutritional status is a determining factor in achieving good health?. In childhood, low or excess
weight is a risk factor that is associated with adverse lifelong consequences, such as the onset of
infectious diseases and the early onset of chronic noncommunicable diseases (NCDs), such as obesity
and type 2 diabetes mellitus?.

The formation of eating habits occurs in childhood, and a child’s family is their first social
influence, transmitting beliefs, cultures, attitudes and practices related to food that can influence
future eating patterns®. The family niche provides food environments and experiences with food,
so children’s behaviours and lifestyles are modelled on those of their parents; the mother has a
fundamental and primordial role within the family, since she has the power to decide when, how and
what kind of food is offered to the child*.

Also during pregnancy, the mother already plays a very important role in the health outcomes
of her child throughout her life. Thus, both maternal under- and overnutrition trigger effects on the
nutritional status of the fetus, which lead to metabolic responses until adulthood. Poor gestational
weight gain can lead to low birth weight, increasing the risk of cardiovascular disease in adulthood.
Excessive weight gain increases the risk of having macrosomic babies, associated with obesity in
adulthood®. Therefore, the risk of overweight and obesity in children increases up to two times when
their mothers are obese pregnant women®.

The diet of children under 24 months of age changes over time; initially, exclusive breastfeeding
is recommended for up to six months, with the subsequent adequate introduction of other foods’.
However, for a healthy complementary diet, it is necessary to pay attention to what foods are offered,
prioritizing fresh and minimally processed foods and a diet that is free from ultra-processed foods
(UPFs)&.

Food diversity is understood as the number of different food groups or foods eaten in a given
period. In addition to promoting a healthy weight, improving nutritional status and ensuring food
security, food diversity is the best form of nutritional adequacy and an indicator of healthy eating®.
In addition, food diversity can be affected by seasonality in food availability, especially in rural areas.
Thus, in periods of scarcity, there is a change in consumption patterns, which causes inadequate and/
or insufficient nutritional intake, worsening nutritional status and food security?.

Current evidence points to the existence of a relationship between maternal malnutrition and
the development of nutritional inadequacies in children'**2, However, there is a gap in the literature
regarding maternal nutrition as a protective factor against nutritional disorders in the first two years
of a child’s life. Given the above, the objective of the study was to evaluate whether identify evidence
of how much maternal dietary patterns influence nutritional disorders (malnutrition and obesity) in
children under two years of age.

MATERIALS AND METHODS

This was an integrative review conducted according to the methodology proposed by Mendes
et al.®3, which involves six steps: 1) the identification of the theme and guiding question; 2) the
establishment of criteria for the inclusion and exclusion of studies; 3) the definition of the information
to be extracted from the selected materials; 4) the evaluation of studies; 5) the interpretation of
results; and 6) the presentation of the review/synthesis of knowledge. The review was based on
the Pico search strategy* (Chart 1) to answer the following guiding question: Is there evidence that
maternal nutritional status influences nutritional disorders in infants?
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Table 1 — Description of the PICO search strategy

Initials Description Analysis
P Patient or problem Childhood
I Intervention or indicator Maternal nutrition
C Comparison or control -
Outcomes Infant nutritional disorders (malnutrition and obesity)

Source: Prepared by the author, 2022.

The search was performed using the Embase, PubMed, Latin American and Caribbean Literature
on Health Sciences (Lilacs) and Scientific Electronic Library Online (Scielo) databases. The Health Sciences
Descriptors (DeCS) used were Feeding Behaviour, Maternal Nutrition and Infant Nutritional Disorders,
and their respective corresponding terms in English and Spanish, combined as shown in Table 2.

Table 2 — Search strategies in the databases

Base Busca

Embase “feeding behaviour” AND “maternal nutrition” AND “infant nutrition disorders”

Scielo “comportamento alimentar” OR “conducta alimentaria” AND “nutricdo materna” OR
“nutricion materna” AND “transtornos nutricionais do lactente” OR “trastornos de la
nutricion del lactante”

PubMed “feeding behaviour” AND “maternal nutrition” AND “infant nutrition disorders”

“conducta alimentaria” AND “nutricion materna”

Lilacs “nutricion materna” AND “trastornos de la nutricion del lactante”

Source: Prepared by the author, 2022.

The inclusion criteria were as follows: original full-text articles available online; articles with
different methodological approaches; articles published in Portuguese, English and Spanish; articles
including children under the age of two; articles answering the guiding question; and articles published
from 2016 to 2022. The period was chosen due to the very important milestone that was the institution
of the National Policy for Integral Attention to Children’s Health (PNAISC) at the end of 2015%. The
exclusion criteria adopted were review articles, course conclusion works, dissertations, theses,
response letters, editorials, reviews, books, official publications, chapters and duplicate publications.

The database searches were conducted between April and May 2022, and the extraction of data
from the selected studies was performed according to the proposal of Ursi et al.'®, using the variables
of interest, including the article title, authors, year of publication, country of study, study design and
main results, followed by the assessment of the level of evidence defined by Melnyk et al.’, according
to the type of study: level | for a systematic review or meta-analysis; level Il for a randomized controlled
trial; level lll for a randomized controlled trial; level IV for a case—control study or cohort study; level
V for a systematic review of qualitative or descriptive studies; level VI for a qualitative or descriptive
study; and level VIl for an opinion or a consensus.

The studies were independently reviewed by three researchers, and in cases of disagreement
among them, the study with the most votes prevailed. The analysis and synthesis of the data were
carried out in a descriptive way.

The ethical aspects of this review were preserved so that the information and data were
presented in a reliable manner and in accordance with Copyright Law no. 9.610/9810. Furthermore,
the authors analysed and cited were properly referenced.
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RESULTS

In the article selection process, 832 articles were retrieved and selected through the descriptors.
Then, the temporality filter was applied, which resulted in the retrieval of 273 articles. After the initial
reading, with respect to the inclusion criteria, 11 articles were obtained and identified for full reading.
From this universe, another seven articles were excluded because they did not present data related to
maternal nutrition and the nutritional status of children in their results. Ultimately, four articles were
included for synthesis and analysis in this review (Figure 1).

[ Records found after searching the databases J
: |
8
B2 EMBASE: 374
E Scielo: 6
= PubMed: 429
LILACS: 23
— l
[ Records after year of publication filter (2016 to 2022): 273 ]
[=1N]
% Articles excluded after
5 title and abstract
w analysis: 262
— v
[ Complete articles to review: 11 ]
j'gn They cite maternal nutrition only
ﬁ 1n the conclusion: 2
Pre- and post-natal determinants
\ ) — of growth retardation: 1
They relate only maternal
anthropometry to infant feeding:
4
¥
g — :
E_@ [ Articles included for synthesis: 4 ]

Figure 1 — Data search flowchart.

Source: Prepared by the author, 2022.

Table 3 presents the synthesis of the articles selected in this review, including the objectives, the
instruments used to carry out the research and the main results found, highlighting the relationship
between maternal nutrition and nutritional disorders in infants.

The samples were composed of mother-child dyads, and 50% (n = 2) of the studies were carried
out with children aged between 6 and 23 months. Regarding study design, half of the studies were
longitudinal studies, and the other half were cross-sectional studies; thus, they presented levels of
evidence of IV and VI, respectively, as classified by Melnyk et al.?’
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DISCUSSION

The articles pointed out that quality of maternal nutrition influenced the risk of nutritional
disorders in children®2!, The method used to assess the food consumption of mother-child dyads was
the 24-hour recall (R24h), associated with other instruments, such as a checklist of 12 groups from the
Food and Agriculture Organization (FAO) and the AHEI-2010, adapted for pregnant women?22,

The use of the R24h as the most frequent instrument in the assessment of food consumption
corroborates the findings of Fernandes et al.??; additionally, R24h can be used on one or three
nonconsecutive days, depending on the objective. Although some studies evaluated the dietary
pattern according to the availability of nutrients, the World Health Organization (WHO) has established
that this evaluation can be based on questionnaires that address food consumptiong.

In the first three articles, the diversity of the maternal diet was evaluated as an explanatory
variable for the food consumption and nutritional status of children, with or without nutritional
disorders, regarding the excess or deficit of anthropometric variables. In all articles, despite the use
of different methodologies for this measurement, it was found that maternal food diversity was a
protective factor for childhood stunting and a predictor of the food variety of children, consequently
influencing their food consumption?®2°,

In this context, it is known that diet can be influenced by several factors, such as ethnicity, culture,
religion, economic status, geographic region and place of residence**%. In addition, seasonality is an
important factor that also interferes with the availability and access to food; in rural families, mainly
in developing countries, this can lead to a change in the food pattern, not only in the number of meals
but also in the quantity and quality of food*. These factors were considered in Studies 1 and 3, where
the quality of the diet was evaluated in two different periods, namely, in periods of fasting for mothers
of the Orthodox religion®® and at pre- and postharvest times in rural communities, respectively®.

In the article by Desalegn et al.*8, the findings showed that the children of mothers who fasted
during pregnancy and lactation were 2.1 and 2.6 times more likely to be underweight, respectively,
and 1.8 times more likely to be smaller (height for age) than the children of mothers who did not fast
during these periods®®. This can be explained by maternal malnutrition during pregnancy, leading to
insufficient weight gain for the mother, which is a risk factor for the birth of babies who are very small
for gestational age?.

In a study carried out in northeastern Ethiopia, it was found that 54.8% of pregnant women
had inadequate and/or insufficient dietary practices, the explanatory factor of which was religious
practice?*; religious practices can constitute dietary conditions by establishing rules for food intake,
differentiating pure and impure foods and even determining periods of fasting?. This practice of fasting
by orthodox mothers resulted in lower minimum diet diversity (MDD), minimum meal frequency
(MMF) and minimum acceptable diet (MAD) scores for their children, in addition to lower weight-for-
age and height indices age in children compared to mothers who did not practice fasting®®.

Roba et al.® revealed an increase in the prevalence of stunting and low weight in children from
39.8% and 26.9% at postharvest to 46% and 31.8% at preharvest, respectively, which they defined as
seasonal variation in malnutrition. Furthermore, it was notable that food diversity increased in the
preharvest period for mothers and their children. At first, the data seem to be contradictory; however,
despite food diversity having increased in the preharvest period, there were differences between
regions, with localities where the food diversity among children decreased, reaching only 2.9%, and
another place where this percentage increased, reaching a prevalence of 44.5%, depending on what
was grown and the mother’s presence in the field, absent from home care.
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In other studies, in the postharvest period, a general tendency to increase food diversity was
observed!®?®, The seasonal variation can be explained by the fact that agricultural products are
seasonal and perishable. The precariousness of the storage locations makes it difficult to maintain a
diverse diet in the off-season; in addition, shortly after harvest, transactions of the marketable surplus
occur as a way of not losing the food, which reduces the food variety and, consequently, causes
changes in nutritional status®.

According to Roba et al.?°, the dietary diversity of the maternal diet was a predictor for
diversified infant food consumption in both seasons and was also associated with a lower chance of
the occurrence of childhood stunting (OR=0.89; 95% CI=0.80-0.98), revealing it as a protective factor?®.
Thus, mothers who consume diversified and nutritious diets create protective environments for their
children, given that their children’s food consumption is adequate?.

Infant feeding is revealed to be one of the most important functions of maternal care, and even
though both parents play a prominent role in their child’s eating behaviour, the mother is primarily
responsible for the nutrition of the family, especially in traditional societies. Mothers exert a strong
influence in feeding their children, deciding, in most cases, what and how their children eat?®-,

In the fourth revised article?!, the decrease in the risk of low birth weight (LBW) and small for
gestational age (SGA) can be highlighted, as the maternal diet quality index (AHEI 10P) score increased
by five units. This increase in the 2010 AHEI score provided greater birth weight and length, as well as
an increase in the weight-for-age index in their children?!. That is, a good quality maternal diet proved
to be a determining factor for the health of children. These data can be explained by the fact that
an adequate diet involves greater availability of macro- and micronutrients, which leads to adequate
growth and development of a foetus3..

Maternal nutritional adequacy, including food intake in the preconception and conception
period, is an important factor for embryonic and placental growth and development, and health
outcomes throughout the baby’s life32. Extremes in maternal nutritional status are harmful to the fetus.
Children of malnourished mothers may have reduced growth, pancreatic development and insulin
secretion, associated with increased glucose uptake in peripheral tissues, among other metabolic
deviations, which, when accompanied by high energy intake in adult life, can lead to the emergence of
obesity, insulin resistance and diabetes®3.

Meanwhile, children of women with obesity are more susceptible to the high supply of glucose
and lipids that can contribute to the birth of macrosomic babies, in addition to having a greater chance
of accumulating fat mass, contributing to obesity in adult life*. Pre-gestational BMlI is, therefore, not
only an indicator of healthy pregnancy, but also an indicator of maternal health and adverse pregnancy
outcomes®.

Given the reduced number of articles for synthesis, the results of this review must be interpreted
while considering some limitations inherent to the research. This factor can be explained by the lack
of health descriptors that answer the guiding question, such as the lack of a controlled concept of
maternal nutritional status and a more specific concept for nutritional disorders in children under two
years of age.

Another observation was the lack of studies conducted in Brazil, since it was demonstrated how
much the geographic region can interfere with the food consumption of mother-child dyads. Thus, new
national studies are justified to assess factors that would facilitate the implementation of strategies
and actions aimed at adequate nutrition and the prevention of nutritional disorders in infants.

On the other hand, this study is relevant in highlighting evidence that points to a protective
factor of maternal nutrition in the nutritional status of children. The importance of attention to the
diet and nutrition of the mother-child dyad is highlighted, from conception to the first two years
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of life, which a critical period for the formation of eating habits and in which intense growth and
development occurs. The findings of this study also point to the need for further prospective studies
that aim to assess maternal nutritional status as a protective factor in the development of nutritional
disorders in children under two years of age, providing evidence subsidies for the formulation of new
public policies for the public, guaranteeing adequate and healthy food, growth and development.

CONCLUSION

Maternal nutrition is a protective factor for the development of nutritional disorders in infants,
since mothers are responsible for feeding their families, especially in traditional societies, and define
the type and frequency of meals for their children.

This study showed that the better the quantity and quality of the maternal diet, the greater
the positive impact on infant food consumption and the adequacy of the nutritional status of children
under two years of age. Another result of this important integrative review concerns the influence of
seasonality on the availability and intake of food in rural societies, which is related to the nutritional
status and dietary diversity of mother-child dyads.

The results of this study revealed that the quality of maternal nutrition influenced the risk of
nutritional disorders in children, contributing to the deepening of knowledge about the protective
factors of maternal nutrition in nutritional disorders in the first years of life. In this way, more
studies and interventions can be supported to improve the health conditions of maternal and child
populations.
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