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Abstract: Nutritional disorders in early childhood remain a major global health concern, affecting physical growth,
neurodevelopment, immune function, and long-term metabolic outcomes. Children under five years of age are
particularly vulnerable due to rapid growth demands and increased susceptibility to environmental, infectious,
and socio-economic factors. Both undernutrition (including wasting, stunting, and micronutrient deficiencies) and
overnutrition (overweight and obesity) contribute significantly to pediatric morbidity worldwide. The aim of this
study was to analyze the clinical patterns of nutritional disorders in children aged 6 months to 3 years and to
evaluate contemporary correction strategies based on evidence-based nutritional and medical interventions. The
study integrates current epidemiological data, clinical observations, and modern therapeutic recommendations,
including individualized dietary planning, micronutrient supplementation, therapeutic feeding programs,
probiotic support, and parental counseling. Recent evidence demonstrates that early identification through
anthropometric screening and laboratory assessment significantly improves treatment outcomes. Modern
correction strategies emphasize personalized nutrition plans tailored to age, metabolic needs, and comorbid
conditions. Multidisciplinary management involving pediatricians, nutritionists, and caregivers has been shown to
enhance recovery rates and prevent long-term developmental consequences. Early intervention is critical in
minimizing irreversible growth impairment and cognitive deficits. Contemporary approaches combining
nutritional therapy, education, and regular follow-up represent the most effective strategy in managing
nutritional disorders in early childhood.

Keywords: Early childhood nutrition; malnutrition; micronutrient deficiency; pediatric obesity; nutritional
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Introduction: Nutritional disorders in early childhood least one form of micronutrient deficiency. Iron

represent a critical public health issue worldwide. The ~ deficiency anemia, vitamin D deficiency, and zinc

first three years of life constitute a period of rapid insufficiency remain among the most prevalent

physical growth, brain maturation, and immune system nutritional disorders in early childhood. At the same

development. Adequate nutrition during this windowis  time, the prevalence of overweight and obesity in

essential for optimal cognitive function, metabolic Young children is steadily increasing, creating a dual

programming, and long-term health outcomes. Any burden —of — malnutrition in  many regions.

imbalance in nutrient intake during this vulnerable ~Undernutrition is associated with impaired growth

stage may lead to immediate and long-lasting Vvelocity, delayed  psychomotor  development,

consequences. Globally, malnutrition affects millionsof ~Weakened immunity, and increased susceptibility to

children under five years of age. According to recent infections. Chronic malnutrition may result in

international health reports, approximately 22% of irreversible cognitive deficits and reduced academic

children under five suffer from stunting, 6-7% performance later in life. ~Conversely, early

experience wasting, and nearly 30% are affected by at overnutrition contributes to metabolic dysregulation,
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insulin resistance, and increased risk of non-

communicable diseases in adolescence and adulthood.
The etiology of nutritional disorders in early childhood
is multifactorial. Key contributing factors include
inappropriate breastfeeding practices, delayed or
inadequate complementary feeding, low dietary
recurrent infections,
food

nutritional awareness. In some cases, socio-economic

diversity, gastrointestinal

disorders, insecurity, and parental lack of

challenges and cultural feeding patterns further
complicate nutritional adequacy. Modern pediatric
practice emphasizes early identification of nutritional
deviations through routine anthropometric screening,
including weight-for-age, length-for-age, weight-for-
length indices, and body mass index (BMI) percentiles.
Laboratory investigations assessing hemoglobin levels,
ferritin, vitamin D status, and other micronutrients are
increasingly integrated into clinical evaluation. Recent
led to the
development of individualized correction strategies

advances in nutritional science have
tailored to age, growth status, and specific deficiencies.
These

protocols, micronutrient supplementation, fortified

approaches include therapeutic feeding

foods, probiotic and prebiotic support, and structured

parental education programs. Multidisciplinary

intervention has been shown to significantly improve

growth outcomes and reduce long-term

developmental risks. Despite improvements in
awareness and diagnostic tools, nutritional disorders
outpatient pediatric

practice. There is a need for comprehensive analysis of

remain underdiagnosed in

modern correction methods and their practical
implementation in early childhood care settings.

METHODS

A prospective observational study was conducted
between January 2022 and December 2024 in pediatric
outpatient clinics and child health centers. The study
included children aged 6 months to 3 years who were
diagnosed with nutritional disorders during routine
health screening or clinical visits. The study protocol
was approved by the institutional ethics committee,
and written informed consent was obtained from
parents or legal guardians. A total of 186 children (6—
36 months of age) were enrolled. The mean age was
18.4 + 7.6 months. Boys accounted for 52% (n = 97),
and girls for 48% (n = 89).

Children were classified according to WHO growth
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standards into the following groups:

o Underweight (weight-for-age Z-score < -2 SD)
—21.5% (n = 40)

o Stunting (length-for-age Z-score < -2 SD) —
18.3% (n = 34)

o Wasting (weight-for-length Z-score < -2 SD) —
11.8% (n = 22)

o Overweight (weight-for-length > +2 SD) -
14.0% (n = 26)

without

o Micronutrient deficiencies

anthropometric deviation — 34.4% (n = 64)

Iron deficiency anemia was identified in 28.5% (n = 53)
of children, and vitamin D deficiency in 31.7% (n = 59).

All children underwent:

o Anthropometric  measurements  (weight,
length/height, BMI)

o Z-score calculation using WHO growth charts

. Hemoglobin and ferritin levels

. Serum 25(OH) vitamin D

. Dietary assessment using a structured parental

questionnaire

Dietary diversity was considered insufficient in 46.2%
of cases.

Correction strategies were individualized based on
diagnosis:

o Nutritional counseling for parents — 100%

. Iron supplementation (3—5 mg/kg/day) — 28.5%
o Vitamin D supplementation (800—-1000 IU/day)
-31.7%

o Therapeutic high-calorie diet —21.5%

. Structured feeding program with fortified

complementary foods — 37.6%
. Probiotic supplementation — 19.8%

The average duration of correction therapy was 12 + 3
weeks.

Outcome Measures

Primary outcomes included:

. Improvement in weight-for-age Z-score

. Normalization of hemoglobin and vitamin D
levels

. Increase in dietary diversity score
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Secondary outcomes:
J Reduction in infection frequency
adherence to

o Parental feeding

recommendations
. Absence of adverse effects

Statistical analysis was performed using SPSS version
26.0 (IBM Corp., Armonk, NY, USA).

Continuous variables were expressed as mean % SD.
Categorical variables were presented as percentages.

Paired t-tests were used to compare pre- and post-
intervention anthropometric indices.

A p-value < 0.05 was considered statistically significant.
RESULTS

Among 186 children aged 6—36 months included in the
study, nutritional correction therapy was completed in
174 patients (93.5%), while 12 children (6.5%) were lost
to follow-up.

Anthropometric Outcomes

After 12 + 3 weeks of individualized nutritional
intervention, significant improvements were observed
in growth parameters. The mean weight-for-age Z-

score improved from -1.9 + 0.6 at baselineto -0.9+ 0.5

after intervention (p < 0.001). The mean length-for-age
Z-score increased from -1.7 £ 0.5 to -0.8 + 0.4 (p <
0.001). Children classified as underweight decreased
from 21.5% (n = 40) to 9.7% (n = 18) after intervention.

Hematological and Micronutrient Outcomes

Iron deficiency anemia was present in 28.5% (n = 53) at
baseline. Following iron supplementation,
hemoglobin levels increased from 96 + 8 g/Lt0 112+ 9
g/L (p < 0.001). Normal hemoglobin values were

achieved in 81.1% of affected children.

mean

Vitamin D deficiency was initially identified in 31.7% (n
=59) of patients. After supplementation, serum 25(OH)
vitamin D levels increased from 18 + 6 ng/mLto 32 + 7
ng/mL (p < 0.001). Normalization was achieved in
76.3% of cases.

Dietary Behavior and Clinical Improvement

Dietary diversity scores improved significantly,
increasing from a mean of 3.2 + 1.1 food groups per day
to 5.6 + 1.3 (p < 0.001). The frequency of recurrent
respiratory infections decreased by 34% during the
follow-up period. No serious adverse reactions were
observed. Mild gastrointestinal discomfort related to

iron supplementation was reported in 7.5% of children.

Table 1. Changes in Clinical and Laboratory Parameters Before and After Intervention

Parameter

Weight-for-age Z-score

Length-for-age Z-score

Hemoglobin (g/L)

Vitamin D (ng/mL)
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Before After p-value
-1.9 -0.9 <0.001
-1.7 -0.8 <0.001
96 112 <0.001
18 32 <0.001
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Figure 1. Improvement After Nutritional Intervention
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DISCUSSION

The present study demonstrates that individualized
nutritional correction in children aged 6—36 months
leads to statistically significant improvements in
anthropometric indicators, hematological parameters,
and micronutrient status within a relatively short
follow-up period. Our findings confirm that early
childhood malnutrition remains a clinically relevant
issue in outpatient pediatric practice. At baseline,
21.5% of children were classified as underweight, and
nearly one-third presented with iron deficiency anemia
or vitamin D deficiency. These results are consistent
with recent global data indicating that subclinical
micronutrient deficiencies remain highly prevalent
even in middle-income countries. The observed
improvement in weight-for-age Z-score (from -1.9 to
-0.9) and length-for-age Z-score (from -1.7 to -0.8)
supports the concept that timely outpatient nutritional
intervention can reverse early growth faltering. Similar
improvements were reported in recent cohort studies
where structured feeding counseling combined with
micronutrient supplementation resulted in significant
catch-up growth within 8-16 weeks. Iron deficiency
anemia showed marked correction, with hemoglobin
increasing from 96 g/L to 112 g/L. This aligns with
which

emphasize early diagnosis and oral iron therapy as first-
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current pediatric hematology guidelines,

182

= After Intervention

line management in ambulatory settings. Importantly,
more than 80% of children achieved normalization of
hemoglobin levels, indicating good adherence and
therapeutic response. Vitamin D status also improved
significantly. Given the growing evidence linking
vitamin D deficiency with impaired immune function
and increased infection risk, the normalization
observed in 76% of patients may partly explain the 34%
reduction in recurrent respiratory infections during
follow-up. Contemporary pediatric studies increasingly
highlight the immunomodulatory role of vitamin D in
early childhood. One of the key strengths of this study
is the approach

combining:

comprehensive, individualized

e dietary diversification counseling
e micronutrient supplementation
e parental education

e regular outpatient monitoring
This
recommendations that correction of early childhood

integrated model reflects modern

nutritional disorders should not rely solely on
supplementation but also address behavioral and
environmental factors. From an organizational
perspective, the study demonstrates that outpatient
management of early nutritional disorders is both

feasible and clinically effective, reducing the need for
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hospital admission in mild-to-moderate cases. This is
particularly important for healthcare systems aiming to
optimize primary care resources. However, several
limitations should be acknowledged. The study had a
relatively short follow-up duration (12 weeks), and
long-term sustainability of growth improvement was
not assessed. In addition, biochemical markers beyond
hemoglobin and vitamin D were not systematically
evaluated. Future studies should include larger
multicenter cohorts and longer observation periods to
outcomes.

determine long-term developmental

Overall, the results support the growing body of

evidence that early detection and structured
ambulatory correction of nutritional disorders can
significantly improve growth trajectories and
micronutrient status in young children.

CONCLUSION

Early childhood nutritional disorders remain a

significant public health concern and continue to affect
growth, immune function, and overall developmental
outcomes. The present study demonstrates that
outpatient

individualized nutritional

structured management, based on

correction, micronutrient
supplementation, and parental education, leads to
rapid and statistically significant improvements in
anthropometric and laboratory parameters. Within 12
weeks of meaningful

intervention, recovery was

observed in weight-for-age and length-for-age Z-

scores, alongside substantial correction of iron
deficiency anemia and vitamin D deficiency. These
findings  highlight the effectiveness of early

identification and timely ambulatory management in
preventing progression to severe malnutrition and its
long-term complications. The reduction in recurrent
respiratory infections further suggests that correction
of micronutrient deficiencies contributes not only to
growth normalization but also to improved immune
resilience. This supports the concept that early
has both metabolic and

nutritional correction

immunological benefits.

From a clinical standpoint, the study reinforces the
importance of:

* routine screening for growth deviations
e early laboratory assessment of micronutrient status
¢ individualized dietary counseling

e structured follow-up in outpatient settings
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The
successfully manage mild-to-moderate nutritional

results confirm that outpatient care can

disorders without the need for hospitalization, thereby

optimizing healthcare resources and improving

accessibility. However, long-term monitoring s

necessary to determine the sustainability of growth
normalization and to evaluate cognitive and
childhood. In

conclusion, early, structured, and multidisciplinary

developmental outcomes in later

outpatient intervention represents an effective
strategy for correcting nutritional disorders in children
under three years of age and should be integrated into

routine pediatric primary care practice.
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