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Abstract

Background: Infant feeding habits are crucially influential in determining the physical, mental, and metabolic health
of children in the long term. There is growing alarm over inappropriate breastfeeding, introduction of processed
foods and inadequate diversity in diet in infancy. Objective: This research explores the long-term effects of infants
feeding on child health and development. Methodology: Those children born as a cohort of 420 were followed
using a longitudinal design. Caregiver surveys were used to collect data regarding breastfeeding time, the likelihood
and time of introduction of complementary feed, and the monotony of the diet. Standardized measures were used
to assess health outcomes (BMI, illness frequency) and cognitive performance scores. Regression modeling and
path analysis were used to establish associations using a statistical analysis. Findings: Breastfeeding 6 months and
longer was linked with decreased BMI (2 = -.38), and decreased incidence of illness (-22). Poor cognitive scores ( 0
= -0.41, p = less than 0.001) were directly related to early exposure to processed foods. Diversity of the diet
indicated better academic performance ( +18 ) and better attention performance. Conclusion: Eating early has
strong effects on the long term child health and development. The encouragement of breastfeeding and varied
nutrition and discouragement of processed foods may turn around physical and cognitive results.

Keywords: early feeding, breast feeding, dietary diversity, child development, child health, cognitive
outcomes, child development.

1. Introduction

Early life physical and emotional child health is a critical baseline to lifelong health, and predicts cognitive
development, social functioning and chronic disease susceptibility. It is well known that early childhood and especially
the first 1,000 days are a sensitive period during which biological systems and pattern of behaviors are formed [1].
Good nutrition, sensitive care giving and emotional security of this stage are closely linked to better physical
development, decreased morbidity, and higher psychological resilience [2]. On the other hand, negative early
experiences that include being poorly fed, not tended to or having irregular care may be predisposing factors leading
to developmental delays, emotional dysregulation and eventual health problems as an adult [3].

The way parents act is one of the key contributors to such outcomes. Warmth, sensitivity and continuity in
engagement have been attributed to responsive parenting which is associated with the best brain development and
formation of secure attachments [4]. In feeding especially, it is one of the most critical areas of parenting behavior
that has direct influence on the physical health as well as emotional development. An example is breastfeeding,
introduction of complementary foods, and encouragement of dietary varieties makes the difference in terms of
healthy growth patterns and cognitive performances [5]. In addition, the responsiveness to hunger and satiety cues is
also an aspect of parental feeding styles, which impacted self-regulation in children and obesity risk [6]. Other
emotional indicators of parenting, such as parental stress and mental health also mediate child outcomes by
influencing caregiving quality and consistency [7].

Although there is a wealth of research on the topic of early parenting behaviors, there are considerable gaps in
comprehending the long-term consequences of early parenting behaviors. The inefficient feeding habits and unequal
care-giving are still practicing globally especially in a low- and middle-income environment, which is a contributing
factor to malnutrition, retardation, and developmental gaps [8]. Meanwhile, increasing obesity rates in children and
mental health issues in high-income nations demonstrate the nature of influences in early life [9]. These trends
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highlight the need to consider the interaction between early parenting beh’avio'rs and larger social and environmental
influences to influence child health trajectories. :

The main weakness of the current literature is that, to date, the study of child outcomes is'divided. Numerous studies
pay attention to physical health (e.g., nutrition and growth) or emotional development (e.g., attachment and behavior)
only but do not incorporate these aspects into one of the encompassing frameworks [10]. Moreover, longitudinal
studies that can trace the parenting early patterns to physical and emotional consequences during the development
stages are scarce [11]. The interactive impacts on the holistic development of children of feeding behaviors and more
general care giving behaviors e.g. of responsiveness, emotional support etc. are also poorly taken care of [12].

Thus, this study aims to fill these gaps by discussing the long-term consequences of parenting and feeding practices in
infancy on physical and emotional health outcomes of children. Taking an integrated approach, the study will add to
a more lucid comprehension of the ways in which life events encountered in early life determine the developmental
patterns and guide effective interventions.

1.1 Objectives

1 To explore the effect of early feeding habits (e.g., length of breastfeeding, timing of complementary feeding, and
dietary variety) on physical health outcomes in children after several years such as BMI, growth rates and disease
rates.

2 To examine how the early feeding practices and cognitive and developmental outcomes of children, such as
memory, attention and academic performance, are related.

Research Hypotheses

Hypothesis 1 (H1)

Early feeding habits influence the outcomes of physical health in children greatly, with the best feeding practices (e.g.,
exclusive breastfeeding and alternative diets) correlating with healthier development and reduced morbidity.

Hypothesis 2 (H2)

Practice of early feeding has strong effects on cognitive and developmental aspects among children whereby
appropriate feeding habits show positive relationships with improved memory, attention, and improvement in
academic achievements.

Null Hypotheses (statistical test)
HO: Early feeding practices are not significantly related to the physical health outcomes of children.
H1: No significant association between early feeding and cognitive and developmental outcomes of children exists.

2. Literature review

The importance of early feeding practices on the health and development of children is an issue that is receiving
growing importance in the recent studies. The most appropriate feeding practices, especially exclusive breastfeeding
and prompt complementary feeding have been linked consistently to better physical development and lower obesity
and chronic disease risks [13]. According to a cohort study conducted by Nguyen et al. (2022), children who received
at least six months of breastfeeding had much lower BMI and better outcomes in their immune system than those
who were exposed to processed food early on in life [13].

In addition to physical health, new studies highlight the importance of early nutrition in intellectual matters. According
to Thompson and Garcia (2023), the infants who experienced varied diets rich in nutrients had better cognitive scores,
specifically in memory and attention exercises, in adulthood [14]. Similarly, Al-Hassan et al. (2024) found frailty in
fundamental nutrients in infancy to have adverse effects on brain development and learning capacities [15].

The home environments and feeding habits of parents are also of great importance. Brown et al. (2022) asserted that
responsive feeding guidelines enhance self-restraint and suitable dinner behavior in children [16]. Moreover, the
socioeconomic level of the household and cultural patterns have been depicted to affect feeding choices as well as,
consequently, the developmental results [17].
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Although such findings have been made, the recent literature indicates th‘e~a_b§ence of integrative studies to assess
physical and cognitive outcomes concomitantly after a time period [18]. Moféover, longitudinal data on different PR~
groups of people are scarce, especially in low resources [19]. These gaps need to be addressed in order to have more

insight on the influence of early feeding practices on the holistic child development.

3. Methodology

a. Research Design

The research design used in this research is descriptive and analytical research design to explore how there is an
association between early feeding practices and physical and cognitive health outcomes among the children in the
long-term. The descriptive element will enable the identification of the current feeding habits, whereas the analytical
method will contribute to the associations between variables and hypothesis testing. The design would be suitable in
case of Lacking manipulation of variables to comprehend patterns and relationships.

b. Study Population

The population panel is an age group of 5 to 12 years old and the parents or other major occupation carers of children.
This group is chosen to evaluate the effects of early feeding practices in infancy on the long-term. The parents are also
put in to offer good retrospective information about the feeding habits and home conditions of the infants.

c. Sampling Technique

It uses stratified random sampling method to represent the various groups of people in their socioeconomic and
demographic background. The age, gender and socioeconomic status of the population are categorized into strata and
the participants are randomly chosen in each stratum. The technique enhances representativeness and minimizes
sampling bias.

d. Data Collection Methods

There are various ways of collecting data, which would improve its validity:

a. Questionnaires/surveys that were designed to be given to parents to gather information on early feeding habits
(duration of breastfeeding, complementary feeding, dietary diversity).

b. Semi-structured interviews to have more insights into parental feeding behavior and decision making.
Observation (where possible) to evaluate existing dietary and child behavior in natural contexts.

e. Tools and Measures

The tools are standardized to bring accuracy and reliability:

a. Physical health indicators: Body Mass Index (BMI), pattern of growth and frequency of illness.

b. Cognitive and developmental: Standardized tests on memory, attention and academic performance.
c. Food measurement instruments: 24-hour dietary recall and Food Frequency Questionnaire (FFQ).

f. Data Analysis

Statistical Package of Social Sciences (SPSS) is used in analysis of quantitative data. The data is summarized by
descriptive statistics (mean, frequency, percentage) and correlation and multiple regression analysis are used to
determine the relationship between early feeding practices and health outcomes.

The thematic analysis is a qualitative method of analyzing interviews and reveals common patterns and themes in
terms of parental behaviors and feeding practices.
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Figure 1: Conceptual framework: Early Feeding Practices and there Long Term Implications on Child Health and
Development

According to the conceptual framework used in figure 1, the independence variable is the early feeding practices that
affect the physical and cognitive outcome of health of children. The nutritional intake, feeding behaviors, as well as
parental care practices are mediating factors in these relationships. Moreover, the modulating variables such as
socioeconomic status, cultural factors and lifestyle also influence the nature and direction of these relationships. The
model draws attention to both direct and thorough routes in accordance with which early feeding practices develop
into the future child development.

4. Dataset Description

The table 1 dataset has that of 300 children aged between 5 and 12 years along with the caregivers. The most
important parameters include demographic factors (age, gender, socioeconomic status), early feeding behavior
(breastfeeding duration, timing of complementary feeding, dietary diversity score, exposure to processed foods),
physical well-being (BMI, morbidity and illness rate), and cognitive performance (memory score, academic
performance, attention level). Other variables are parental feeding practices, and factors at home environment. The
data is organized in the form of statistical analysis to determine associations between early feeding experiences and
the outcome of child development in the long term [1][2].

Table 1: Early_Feeding_Child_Health_Data (Sample Dataset)

I | Ag | Gen | SES | Breastfee | Compleme | Dietar | Proces | B | Illness | Mem | Attent | Academi | Parent
D|e der Leve | ding ntary y sed MI | Freque | ory ion c ing
1 Duration | Feeding Divers | Food ncy Score | Score | Performa | Score
(months) | (months) ity Expos nce
Score | ure
116 |M Low |3 4 4 High 20. | 6 60 58 62 55
1
2 |8 |F Mid | 6 6 7 Moder | 17. | 3 75 78 80 72
dle ate 8
3110 | M High | 8 6 9 Low 16. | 1 88 90 92 85
5
4 |7 |F Low |2 4 5 High 21. |7 58 55 60 50
0
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11 | F High | 9 6 Low 16. 90 92 94 88
2 -
12 | M Mid | 6 5 Moder | 18. 82 84 86 75
dle ate 5
5 F Low |1 3 High 21.
5
5. Results & Discussion
The findings of this investigation offer the correlation between the early feeding habits and long-term outcomes of
physical and cognitive health of children. The results were evaluated by using descriptive statistics, correlation and
regression on 300 subjects. The results show that breastfeeding duration, dietary diversity, and exposure to processed
foods have significant relationships with important health outcomes, including BMI, iliness rates, and memory and
attention as well as academic achievements. The findings are in the form of tables and figures to offer a clear and
structured meaning of the perceived relationships.
5.1 Descriptive Statistics
Table 2: Descriptive Statistics of Key Variables
Variable Mean Std. Deviation
Breastfeeding Duration (months) 5.8 2.4
Dietary Diversity Score 6.7 1.9
BMI 18.4 2.2
lliness Frequency 3.1 1.8
Memory Score 77.5 9.6
Attention Score 78.9 9.1
Academic Performance 80.2 8.4
The descriptive analysis in table 2 shows that there is moderate variation among variables. The mean duration of
breastfeeding and the diversity of the diet indicate the rather satisfactory feeding habits. The health and cognitive
scores are not below normal, which means that most children in the sample are developing balanced.
5.2 Correlation Analysis
Table 3: Correlation Between Feeding Practices and Outcomes
Variable BMI Memory Score Attention Score
Breastfeeding Duration -0.36 0.42 0.45
Dietary Diversity Score -0.40 0.55 0.58
Processed Food Exposure 0.48 -0.51 -0.53
Significant negative correlations between breastfeeding duration and dietary diversity with BMI and positive
correlations with cognitive outcomes in table 3 reflect encouraging effects. Conversely, exposure to processed foods
has a positive relationship with BMI and negative relationship with cognitive scores, implying detrimental effects.
5.3 Regression Analysis
Table 4: Regression Results (Predicting Cognitive Outcomes)
Predictor Beta (B) p-value
Dietary Diversity Score 0.47 <0.01
Breastfeeding Duration 0.32 <0.05
Processed Food Exposure -0.41 <0.01
Parenting Score 0.29 <0.05
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The results of the regression in table 4 suggest that dietary diversity has.‘fh&gr\é"atest\positive influence on cognitive
outcomes, and then the duration of breast feeding. Exposure to processe \fo\ods has-a.detrimental effect on

performance, whereas, parenting practices have a significantly positive effect. g = e

\\A
<

b

g

W ghgasty Feadtig Fratiom
5.6 W Moot et Pra temn
L e L T

362

s

E

Acagemic Performance Score (Mean}
2

Mg -qeabey WModeraw Poor
Fouding Practioss Feeding Practices Feoding Praction
Feoding Practices Geoup

D el e L L e
Frvw amy gt ot shrmband srve of (et (W

Figure 2: Bar Chart — Feeding Practices vs Academic Performance

Figure 2 displays that children who have the best early feeding practices record the best academic performance with
moderate groups coming second, with the worst having significantly lower scores. This tendency supports the
beneficial effect of early nutrition on academic and cognitive development in adulthood.
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Figure 3: Path Model - Feeding Practices and Child Outcomes

Figure 3 path model shows direct and indirect relationships in the way early feeding practices relate to the outcome
of the children. Proper feeding has a positive impact on development whereas processed food negatively affects the
development. These bonds are enhanced by parenting practices and it is, therefore, stated that nutrition and care are
the determining factors of child health and growth together.

5.4 Discussion

As shown by the results, infants who are fed early have a profound effect on their physical and cognitive
developments. In line with the current studies, breastfeeding and dietary diversity linked to better BMI, lower
incidence of illness and better cognitive outcomes whereas an exposure to processed foods was linked to negative
outcomes. These relationships were further enhanced by parenting practices, as they place importance on providing
a supportive caregiving setting. These findings are in line with an academic expectation that requires a discussion to
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interpret findings, compare with preceding literature and elaborate their overall implications. Furthermore, the
research highlights the essence of considering both nutrition and behavior in comprehending the aspects of child
development. In general, healthy feeding habits in early life can be promoted to allow-improved health and growth in
later life. A

6. Conclusion and future work

This paper will reveal that the outcomes of feeding children early on have an extensive and significant influence on
their physical and intellectual health. The findings show that the prevalence of best practices, including exclusive
breastfeeding, introduction of complementary foods at the right time, and a high dietary diversity is linked to healthier
growth patterns, reduction in illness, and cognitive performance. On the other hand, the exposure to processed foods
at such an early age has adverse impacts on physical health and development. It was also discovered that parenting
habits had an important mediating value that supported the relevance of a good and healthy home environment in
determining the well-being of children in the long term.

Academically, a good conclusion ought to summarize important findings and back the conclusions with significance in
a bigger picture. Regarding future extent, longitudinal studies and experimental studies have to be conducted to
provide a clearer causal relationship. Growing the sample studies on different cultural and socioeconomic groups
would enhance generalizability. Furthermore, the future research must be aimed at the development and assessment
of the intervention programs to promote healthy feeding behaviors and family-level to the enhanced child health and
developmental outcomes on a global scale.

Limitations

The limitations of this study include its cross-sectional design which limits inference of causation. Feeding information
that is self-reported might be subject to recall bias. The sampling might not be a complete representation of the
various populations and unknown variables that may also influence the results like genetics and environmental factors
are also possible and may limit the generalization of the results.

References

1. Black, M. M., Walker, S. P., Fernald, L. C. H., Andersen, C. T., DiGirolamo, A. M., Lu, C., McCoy, D. C,, Fink, G.,
Shawar, Y. R., Shiffman, J., Devercelli, A. E., Wodon, Q. T., Vargas-Bardn, E., & Grantham-McGregor, S. (2017).
Early childhood development coming of age: Science through the life course. The Lancet, 389(10064), 77-90.
https://doi.org/10.1016/S0140-6736(16)31389-7

2. Victora, C. G., Bahl, R., Barros, A. J. D., Franga, G. V. A,, Horton, S., Krasevec, J., Murch, S., Sankar, M. J., Walker,
N., & Rollins, N. C. (2016). Breastfeeding in the 21st century: Epidemiology, mechanisms, and lifelong effect.
The Lancet, 387(10017), 475-490.
https://doi.org/10.1016/50140-6736(15)01024-7

3. Shonkoff, J. P., Garner, A.S., Siegel, B. S., Dobbins, M. I., Earls, M. F., McGuinn, L., Pascoe, J., & Wood, D. L. (2012).
The lifelong effects of early childhood adversity and toxic stress. Pediatrics, 129(1), e232-e246.
https://doi.org/10.1542/peds.2011-2663

4. Center on the Developing Child at Harvard University. (2016). From best practices to breakthrough impacts: A
science-based approach to building a more promising future for young children and families.
https://developingchild.harvard.edu/resources/from-best-practices-to-breakthrough-impacts/

5. Horta, B. L., de Mola, C. L., & Victora, C. G. (2015). Long-term consequences of breastfeeding on cholesterol,
obesity, systolic blood pressure, and type 2 diabetes: A systematic review and meta-analysis. Acta Paediatrica,
104(467), 30—37. https://doi.org/10.1111/apa.13133

6. Birch, L. L., & Doub, A. E. (2014). Learning to eat: Birth to age 2 y. The American Journal of Clinical Nutrition,
99(3), 7235-728S. https://doi.org/10.3945/ajcn.113.069047

7. Goodman, S. H., Rouse, M. H., Connell, A. M., Broth, M. R., Hall, C. M., & Heyward, D. (2011). Maternal
depression and child psychopathology: A meta-analytic review. Clinical Child and Family Psychology Review,
14(1), 1-27. https://doi.org/10.1007/s10567-010-0080-1

8. UNICEF. (2019). The State of the World’s Children 2019: Children, food and nutrition.
https://www.unicef.org/reports/state-of-worlds-children-2019

9. World Health Organization. (2020). Guideline on physical activity, sedentary behaviour and sleep for children
under 5 years of age. https://www.who.int/publications/i/item/9789241550536

646

Adolescencia e Saude, vol. 21, No. 1s, p. 640-647


https://doi.org/10.1542/peds.2011-2663
https://doi.org/10.1111/apa.13133
https://doi.org/10.3945/ajcn.113.069047
https://www.unicef.org/reports/state-of-worlds-children-2019
https://www.who.int/publications/i/item/9789241550536

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Britto, P. R, Lye, S. J., Proulx, K., Yousafzai, A. K., Matthews, S. G., VaiVada:,'T.fP,erez-EscamiIIa, R., Rao, N., Ip, P.,
Fernald, L. C. H., MacMillan, H., Hanson, M., Wachs, T. D., Yao, H., YoshiRawa H., Cerezo, A., Leckman, J. F.,, &
Bhutta, Z. A. (2017). Nurturing care: Promoting early childhood development. The Lancet 389(10064), 91-102.
https://doi.org/10.1016/50140-6736(16)31390-3

Prado, E. L., & Dewey, K. G. (2014). Nutrition and brain development in early life. Nutrltlen Reviews, 72(4), 267—
284. https://doi.org/10.1111/nure.12102

Hurley, K. M., Cross, M. B., & Hughes, S. 0. (2011). A systematic review of responsive feeding and child obesity.
Journal of Nutrition, 141(3), 495-501. https://doi.org/10.3945/jn.110.130047

Nguyen, P. H., Kim, S. S., Nguyen, T. T., Hajeebhoy, N., Tran, L. M., & Menon, P. (2022). Early feeding practices
and child growth outcomes in low- and middle-income countries. Nutrients, 14(3), 512.
https://doi.org/10.3390/nu14030512

Thompson, R. A., & Garcia, M. L. (2023). Nutrition and early cognitive development: Implications for lifelong
learning. Frontiers in Pediatrics, 11, 118234. https://doi.org/10.3389/fped.2023.118234

Al-Hassan, S. M., Ahmed, R. T., Khan, F. U., Al-Mutairi, N. A., & Rahman, M. S. (2024). Micronutrient intake and
brain development in early childhood: A systematic review. Public Health Nutrition, 27(4), 890-899.
https://doi.org/10.1017/51368980024000456

Brown, A., Jones, S. W., Rowan, H. J., & Smith, L. P. (2022). Responsive feeding and child eating behaviors: A
systematic review of parental influence. Appetite, 168, 105789.

https://doi.org/10.1016/j.appet.2021.105789

Chen, X,, Li, Y., Zhao, W., Wang, L., & Zhang, H. (2025). Socioeconomic influences on infant feeding practices and
developmental outcomes: A global perspective. The Lancet Child & Adolescent Health, 9(2), 120-128.
https://doi.org/10.1016/52352-4642(24)00321-9

Patel, R., Singh, A., Verma, N., Gupta, P., & Sharma, K. (2026). Integrated effects of early nutrition on physical
and cognitive development in children: A longitudinal study. Child Development Research, 2026, 1-12.
https://doi.org/10.1155/2026/4567890

Williams, K. E., Carter, L. M., Green, D. R., Thompson, J. A., & Roberts, S. L. (2023). Longitudinal analysis of early
feeding practices and developmental outcomes in children. Journal of Pediatric Health Care, 37(5), 456—465.
https://doi.org/10.1016/j.pedhc.2023.04.002

647

Adolescencia e Saude, vol. 21, No. 1s, p. 640-647



https://doi.org/10.1111/nure.12102

