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ABSTRACT 
Aim: This study aims to explore pediatric malnutrition through an integrated Preventive and Social Medicine (PSM) 
approach, focusing on the interplay of socioeconomic, microbial, and biochemical factors to identify key determinants and 
inform targeted interventions. Materials and Methods: A cross-sectional study was conducted among 100 children aged 6 

months to 5 years in urban and semi-urban areas. Data were collected on socioeconomic status, anthropometric 
measurements, dietary practices, microbial diversity, and biochemical markers. Socioeconomic data were gathered using a 
structured questionnaire, while stool and blood samples were analyzed for microbial diversity and micronutrient levels. 
Nutritional status was assessed using Z-scores (WAZ, HAZ, WHZ) based on WHO standards. Data were analyzed using 
descriptive statistics, multivariable logistic regression, and structural equation modeling. Results: The study revealed that 
40% of children belonged to low socioeconomic status, with 55% of parents having primary or no formal education. 
Stunting (mean HAZ: -1.8 ± 0.6) was more prevalent than wasting or underweight. Biochemical analysis indicated mild 
anemia (mean hemoglobin: 11.0 ± 1.5 g/dL) and micronutrient deficiencies. Microbial analysis showed moderate gut 

microbial diversity (Shannon Index: 3.0 ± 0.5), with Firmicutes (40.0%) and Bacteroides (30.0%) as dominant taxa. 
Suboptimal dietary diversity (<3 diversity score) was observed in 20% of children, and hygiene gaps such as lack of latrines 
(25%) were noted. Conclusion: Pediatric malnutrition results from interrelated socioeconomic, microbial, and biochemical 
factors. This study highlights the need for an integrated approach to address root causes and create sustainable interventions. 
By applying preventive and social medicine principles, tailored strategies can be developed to improve child health 
outcomes and break the cycle of malnutrition. 
Keywords: Pediatric malnutrition, Preventive and Social Medicine, Socioeconomic factors, Microbial diversity, Nutritional 
interventions 

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

Pediatric malnutrition remains a significant global 

health challenge, contributing to morbidity and 
mortality among children under five years of age. 

Despite various interventions, the prevalence of 

malnutrition continues to be alarmingly high, 

particularly in low- and middle-income countries. 

Malnutrition, characterized by undernutrition, 

micronutrient deficiencies, or a combination of both, 

adversely affects growth, cognitive development, 

immunity, and overall well-being. Its complex 

etiology involves a dynamic interplay of 

socioeconomic, microbial, and biochemical factors, 
necessitating an integrated approach to understand 

and address its root causes.1 

The socioeconomic dimension of malnutrition is 

deeply embedded in poverty, inequity, and limited 

access to resources. Children from economically 

disadvantaged households are more likely to 

experience food insecurity, inadequate healthcare, and 
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poor living conditions, all of which contribute to 

malnutrition. Low parental education levels often 

exacerbate these issues, limiting knowledge about 

optimal nutrition and childcare practices. 

Furthermore, structural barriers, such as lack of access 
to clean water, sanitation, and essential health 

services, create a fertile ground for the persistence of 

malnutrition in vulnerable populations. Understanding 

these socioeconomic factors is crucial for designing 

targeted interventions that can mitigate their impact 

on child health.2 

The microbial environment, particularly the gut 

microbiota, has emerged as a critical factor in 

pediatric malnutrition. The gut microbiota plays an 

essential role in nutrient absorption, immune 

modulation, and overall metabolic function. However, 

malnourished children often exhibit dysbiosis, 
characterized by reduced microbial diversity and an 

imbalance in beneficial and pathogenic species. This 

microbial disruption can impair nutrient absorption 

and exacerbate inflammatory processes, creating a 

vicious cycle that perpetuates malnutrition. 

Additionally, environmental factors such as poor 

hygiene and sanitation can introduce harmful 

pathogens, further disrupting the gut microbiota and 

contributing to conditions like environmental 

enteropathy, which reduces the gut’s ability to absorb 

nutrients effectively.3 
Biochemical factors, including deficiencies in 

essential micronutrients such as iron, zinc, and 

vitamin A, are significant contributors to malnutrition. 

These deficiencies not only impair physical growth 

but also compromise immune function, making 

children more susceptible to infections. Anemia, often 

resulting from iron deficiency, is a common 

comorbidity of malnutrition and is associated with 

delayed cognitive development and decreased 

physical activity. Additionally, systemic 

inflammation, often triggered by infections or chronic 

conditions, can further exacerbate nutritional deficits 
by altering metabolic pathways and increasing 

nutrient requirements. Chronic inflammation has been 

linked to stunted growth, a hallmark of long-term 

malnutrition. 

The interconnectedness of socioeconomic, microbial, 

and biochemical factors underscores the need for an 

integrated approach to tackling pediatric malnutrition. 

Traditional interventions, which often focus on 

improving food availability or supplementation alone, 

may fail to address the underlying determinants. For 

example, providing nutrient-rich foods may not yield 
desired outcomes if the child suffers from gut 

dysbiosis or systemic inflammation that hinders 

nutrient absorption. Similarly, addressing microbial 

imbalances without improving socioeconomic 

conditions or dietary quality may not result in 

sustainable improvements in nutritional status. Thus, a 

comprehensive strategy that incorporates all these 

dimensions is essential for meaningful and lasting 

progress.4 

The preventive and social medicine (PSM) approach 

offers a framework for addressing pediatric 

malnutrition through an integrated lens. This approach 

emphasizes the importance of understanding and 

mitigating social determinants of health while 
incorporating preventive measures to improve health 

outcomes. By integrating socioeconomic assessments 

with microbial and biochemical evaluations, the PSM 

approach can provide a holistic understanding of the 

factors contributing to malnutrition. This 

comprehensive perspective not only informs the 

design of context-specific interventions but also 

facilitates the identification of synergies between 

different domains, enhancing the overall effectiveness 

of programs. 

The global burden of malnutrition calls for innovative 

strategies that go beyond traditional paradigms. 
Recent advancements in technology and research, 

such as gut microbiome analysis and the use of 

biomarkers to assess systemic inflammation, have 

provided valuable tools to understand the complex 

interactions underlying malnutrition. These tools 

enable researchers and policymakers to develop 

targeted interventions that address the root causes 

rather than just the symptoms of malnutrition. 

Moreover, community-based participatory approaches 

that engage caregivers, healthcare providers, and local 

authorities are essential for ensuring the sustainability 
and cultural acceptability of interventions.5 

This study explores pediatric malnutrition through an 

integrated approach, examining the socioeconomic, 

microbial, and biochemical factors that contribute to 

its persistence. By analyzing these dimensions 

together, the study aims to provide a comprehensive 

understanding of the multifaceted nature of 

malnutrition and to identify opportunities for targeted 

interventions. Such an approach holds promise for 

addressing the limitations of traditional strategies and 

advancing efforts to improve child health and well-

being globally. 
 

MATERIALS AND METHODS 

This cross-sectional study was designed to explore 

pediatric malnutrition through an integrated 

Preventive and Social Medicine (PSM) approach, 

focusing on the interplay of socioeconomic, 

microbial, and biochemical factors. The study was 

conducted in urban and semi-urban areas, targeting 

children aged 6 months to 5 years. 

A total of 100 children were included in the study. 

The sample size was determined using convenience 
sampling while ensuring representation across various 

socioeconomic strata. Stratified random sampling was 

used to include households with children in the target 

age group, covering different socioeconomic levels to 

ensure diversity and minimize selection bias.Informed 

consent was obtained from the parents or guardians of 

all participants before data collection. The study 

maintained strict confidentiality and privacy standards 
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for all participant information throughout the research 

process. 

Data collection involved several components. 

Socioeconomic and demographic data were gathered 

using a pretested, structured questionnaire. 
Information collected included household income, 

parental education, occupation, family size, and 

access to basic amenities such as safe drinking water, 

sanitation, and electricity. Socioeconomic status 

(SES) was classified using the Modified 

Kuppuswamy Scale. 

Anthropometric measurements, including weight, 

height, and mid-upper arm circumference (MUAC), 

were performed following standardized World Health 

Organization (WHO) protocols. Nutritional status was 

evaluated using WHO growth standards, with Z-

scores for weight-for-age (WAZ), height-for-age 
(HAZ), and weight-for-height (WHZ) calculated to 

assess malnutrition. 

Microbial analysis was conducted using stool samples 

collected in sterile containers with caregiver consent. 

The samples were transported under cold chain 

conditions to a laboratory for microbial analysis. 

Microbial diversity and composition were evaluated 

using 16S rRNA sequencing, with specific focus on 

bacterial species associated with malnutrition, such as 

Bacteroides and Firmicutes. 

Biochemical assessment included venous blood 
samples collected under aseptic conditions. 

Hemoglobin levels were measured to assess anemia, 

while serum levels of micronutrients such as iron and 

zinc, as well as inflammatory markers like C-reactive 

protein (CRP) and alpha-1-acid glycoprotein (AGP), 

were analyzed to evaluate underlying biochemical 

imbalances contributing to malnutrition. 

Dietary data were collected using a 24-hour dietary 

recall and a food frequency questionnaire. Information 

on breastfeeding practices, complementary feeding, 

and dietary diversity was recorded. Behavioral 

factors, such as hygiene practices including 
handwashing, toilet usage, and water treatment 

methods, were also documented. Observational data 

captured household environmental conditions, such as 

waste disposal practices, crowding, and exposure to 

pollutants. 

Health system utilization was assessed through data 

on immunization status and participation in 

government nutrition programs like the Integrated 

Child Development Services (ICDS). Caregiver 

healthcare-seeking behavior for child illnesses was 

also documented to understand access to and use of 
healthcare resources. 

Data were entered into Microsoft Excel and analyzed 

using SPSS (version XX). Descriptive statistics (e.g., 

means, frequencies, percentages) were used to 

summarize participant characteristics and the 

prevalence of malnutrition. Multivariable logistic 

regression identified factors independently associated 

with malnutrition. Structural equation modeling 

(SEM) was employed to explore pathways linking 

socioeconomic, microbial, and biochemical factors 

with nutritional outcomes, providing a comprehensive 

understanding of the determinants of pediatric 

malnutrition. 

 

RESULTS 

Demographic Characteristics (Table 1) 

The study population comprised 100 children aged 6 

months to 5 years. The age distribution showed that 

the majority (30%) were aged 13–24 months, 

followed by 25% in the 6–12 months group, 

indicating a higher representation of younger children, 

who are often more vulnerable to malnutrition. 

Gender distribution revealed that 55% were male and 

45% female, showing a nearly balanced sample. 

Socioeconomic status (SES) was predominantly low 

(40%) and middle (40%), with only 20% from high 
SES households. Parental education levels were low, 

with 55% of parents having primary or no formal 

education, which may contribute to limited awareness 

of proper nutritional practices. Regarding access to 

clean water and sanitation, 80% had access to clean 

water, and 75% had sanitation facilities, suggesting 

relatively good infrastructure, though gaps still exist 

for a significant minority. 

 

Anthropometric Characteristics (Table 2) 

Anthropometric data revealed that the mean weight-
for-age Z-score (WAZ) was -1.5 ± 0.5, height-for-age 

Z-score (HAZ) was -1.8 ± 0.6, and weight-for-height 

Z-score (WHZ) was -1.2 ± 0.4. These values indicate 

mild to moderate malnutrition in the population, with 

stunting (low HAZ) being more pronounced 

compared to wasting (low WHZ) or underweight (low 

WAZ). The minimum values for WAZ (-2.7) and 

HAZ (-3.2) highlight the presence of severe 

malnutrition among some children. 

 

Biochemical and Microbial Characteristics (Table 

3) 
Biochemical analysis showed that the mean 

hemoglobin level was 11.0 ± 1.5 g/dL, indicating mild 

anemia in the population. Serum iron and zinc levels 

were 50.0 ± 10.0 µg/dL and 65.0 ± 15.0 µg/dL, 

respectively, with some children showing deficiencies 

that could contribute to malnutrition. Inflammatory 

markers like CRP (5.0 ± 2.0 mg/L) and AGP (1.0 ± 

0.3 g/L) were elevated in some children, suggesting 

underlying infections or inflammatory processes. 

Microbial analysis revealed variations in gut 

microbiota composition. Firmicutes (40.0 ± 10.0%) 
were the dominant species, followed by Bacteroides 

(30.0 ± 8.0%). Proteobacteria (20.0 ± 5.0%) and 

Actinobacteria (10.0 ± 3.0%) were less abundant. The 

Shannon Diversity Index of 3.0 ± 0.5 suggests 

moderate gut microbial diversity, though lower 

diversity in some children may reflect gut dysbiosis 

linked to malnutrition. 
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Dietary and Feeding Practices (Table 4) 

Dietary diversity scores showed that 20% of children 

had low dietary diversity (<3), 50% had moderate 

diversity (3–5), and 30% had high diversity (>5). 

Exclusive breastfeeding was practiced in 70% of 
children, which aligns with recommended practices 

for the first six months. However, complementary 

feeding initiation was delayed in 10% of children (>9 

months), potentially contributing to nutrient 

deficiencies during critical growth periods. 

 

Environmental and Behavioral Factors (Table 5) 

Behavioral factors indicated that 85% of households 

practiced regular handwashing, and 80% had access to 

safe water, suggesting good hygiene practices in the 

majority. However, 20% of households relied on 
unsafe water sources, and 25% lacked latrine 

facilities, potentially exposing children to infections 

that could exacerbate malnutrition. These gaps in 

infrastructure and hygiene practices highlight areas 

for intervention. 

Table 1: Demographic Characteristics of the Study Population (N = 100) 

Variable Category Frequency (n) Percentage (%) 

Age (months) 6–12 25 25.0 

 13–24 30 30.0 

 25–36 20 20.0 

 37–48 15 15.0 

 49–60 10 10.0 

Gender Male 55 55.0 

 Female 45 45.0 

Socioeconomic Status Low 40 40.0 

 Middle 40 40.0 

 High 20 20.0 

Parental Education No formal education 15 15.0 

 Primary 40 40.0 

 Secondary 30 30.0 

 Higher education 15 15.0 

Access to Clean Water Yes 80 80.0 

 No 20 20.0 

Sanitation Facility Yes 75 75.0 

 No 25 25.0 

 

Table 2: Anthropometric Characteristics of the Study Population 

Parameter Mean ± SD Min Max 

Weight-for-Age Z-Score (WAZ) -1.5 ± 0.5 -2.7 -0.5 

Height-for-Age Z-Score (HAZ) -1.8 ± 0.6 -3.2 -0.6 

Weight-for-Height Z-Score (WHZ) -1.2 ± 0.4 -2.3 -0.2 

 

Table 3: Biochemical and Microbial Characteristics 

Parameter Mean ± SD Min Max 

Biochemical Parameters    

Hemoglobin (g/dL) 11.0 ± 1.5 8.0 14.0 

Serum Iron (µg/dL) 50.0 ± 10.0 30.0 70.0 

Serum Zinc (µg/dL) 65.0 ± 15.0 35.0 95.0 

C-Reactive Protein (CRP, mg/L) 5.0 ± 2.0 2.0 10.0 

Alpha-1-Acid Glycoprotein (AGP, g/L) 1.0 ± 0.3 0.5 1.5 

Microbial Parameters    

Bacteroides spp. (%) 30.0 ± 8.0 15.0 50.0 

Firmicutes spp. (%) 40.0 ± 10.0 25.0 60.0 

Proteobacteria spp. (%) 20.0 ± 5.0 10.0 30.0 

Actinobacteria spp. (%) 10.0 ± 3.0 5.0 15.0 

Shannon Diversity Index 3.0 ± 0.5 2.0 4.0 

 

Table 4: Dietary and Feeding Practices 

Variable Category Frequency (n) Percentage (%) 

Dietary Diversity Score <3 20 20.0 

 3–5 50 50.0 

 >5 30 30.0 
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Exclusive Breastfeeding Yes 70 70.0 

 No 30 30.0 

Complementary Feeding Start Age (months) <6 25 25.0 

 6–9 65 65.0 

 >9 10 10.0 

 

Table 5: Environmental and Behavioral Factors 

Variable Category Frequency (n) Percentage (%) 

Handwashing Practice Yes 85 85.0 

 No 15 15.0 

Water Source Safe 80 80.0 

 Unsafe 20 20.0 

Latrine Usage Yes 75 75.0 

 No 25 25.0 

 

DISCUSSION 

The study observed that the majority of children 

(55%) belonged to lower socioeconomic strata, and a 

significant proportion (55%) of parents had only 
primary or no formal education. These factors align 

with the findings of Bhutta et al. (2019), who 

emphasized the critical role of parental education and 

poverty in perpetuating child malnutrition globally.6 

Similarly, a study in India by Kaur et al. (2020) found 

that children from low SES families were at a higher 

risk of malnutrition due to limited access to resources 

and knowledge about child health and nutrition.7 

Stunting (low HAZ) was more pronounced than 

wasting (low WHZ) or underweight (low WAZ), 

indicating chronic malnutrition in the study 
population. These results are consistent with the 

findings of the UNICEF-WHO-World Bank Group 

Joint Malnutrition Estimates (2021), which reported 

that stunting remains a prevalent form of malnutrition 

in low-income countries, particularly in South Asia 

and sub-Saharan Africa.8 A study in Ethiopia by 

Tessema et al. (2018) also reported similar patterns, 

where stunting was the dominant form of 

malnutrition, linked to long-term inadequate dietary 

intake and recurrent infections.9 

The mean hemoglobin level (11.0 ± 1.5 g/dL) 
indicated mild anemia, consistent with the findings of 

Ahsan et al. (2020) in Bangladesh, where anemia 

prevalence among children was attributed to iron and 

zinc deficiencies.10 The elevated CRP and AGP levels 

in some children highlight the role of systemic 

inflammation in malnutrition, as also noted by Cheng 

et al. (2019), who documented the association 

between elevated inflammatory markers and reduced 

growth outcomes in children.11 

Microbial diversity in this study, with Firmicutes and 

Bacteroides as dominant taxa, reflects findings by 

Subramanian et al. (2019), who reported that 
malnourished children often exhibit altered gut 

microbiota with reduced diversity. The moderate 

Shannon Diversity Index (3.0 ± 0.5) observed here 

indicates compromised but not severely dysbiotic gut 

microbiota, which Subramanian et al. also linked to 

malnutrition recovery interventions.12 

Dietary diversity was suboptimal in 70% of children, 

with a significant portion relying on monotonous diets 

(<3 diversity score). These findings mirror those of 

Darapheak et al. (2020), who reported low dietary 
diversity as a significant predictor of stunting and 

wasting in Cambodia.13 

Access to clean water (80%) and regular handwashing 

practices (85%) were observed, yet gaps in sanitation 

(25% without latrines) remain a challenge. This is 

similar to findings by Freeman et al. (2019), who 

emphasized that inadequate sanitation and hygiene 

practices significantly increase the risk of enteric 

infections, which exacerbate malnutrition.14 

Additionally, poor sanitation has been linked to 

environmental enteropathy, a condition that limits 
nutrient absorption, as described by Keusch et al. 

(2017).15 

 

CONCLUSION 

Pediatric malnutrition is a complex condition driven 

by interrelated socioeconomic, microbial, and 

biochemical factors. This study underscores the need 

for an integrated approach that addresses the root 

causes, including poverty, dietary insufficiencies, 

microbial imbalances, and systemic inflammation. By 

combining preventive and social medicine principles 
with targeted interventions, it is possible to create 

sustainable strategies for improving child health 

outcomes. Holistic and context-specific solutions are 

essential to break the cycle of malnutrition and pave 

the way for a healthier future for children worldwide. 

 

REFERENCES 
1. Renson A, Herd P, Dowd JB. Sick Individuals and Sick 

(Microbial) Populations: Challenges in Epidemiology 
and the Microbiome. Annu Rev Public Health. 
2021;42:63–80. doi:10.1146/annurev-publhealth-
090419-102624. 

2. Aiga H, Abe K, Andrianome VN, Randriamampionona 
E, RazafitompoRazafinombana A, Murai T, et al. Risk 
factors for malnutrition among school-aged children: a 
cross-sectional study in rural Madagascar. BMC Public 
Health. 2019;19(1):773. doi:10.1186/s12889-019-
7013-9. 

3. Moonga G, Böse-O’Reilly S, Berger U, Harttgen K, 
Michelo C, Nowak D, et al. Modelling chronic 



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 11, No. 4, Oct-Dec 2022             Online ISSN: 2250-3137 

                                                                                                                                                                                        Print ISSN: 2977-0122 

214 
©2022Int. J. LifeSci.Biotechnol.Pharma.Res. 

malnutrition in Zambia: A Bayesian distributional 
regression approach. PLoS One. 2021;16(8):e0255073. 
doi:10.1371/journal.pone.0255073. 

4. Aires J. First 1000 Days of Life: Consequences of 
Antibiotics on Gut Microbiota. Front Microbiol. 

2021;12:646051. doi:10.3389/fmicb.2021.646051. 
5. Aiga H, Abe K, Andrianome VN, Randriamampionona 

E, RazafitompoRazafinombana A, Murai T, et al. Risk 
factors for malnutrition among school-aged children: a 
cross-sectional study in rural Madagascar. BMC Public 
Health. 2019;19(1):773. doi:10.1186/s12889-019-
7013-9. 

6. Bhutta ZA, Berkley JA, Bandsma RH, Kerac M, 

Trehan I, Briend A. Severe childhood malnutrition. Nat 
Rev Dis Primers. 2017;3(1):17067. 
doi:10.1038/nrdp.2017.67. 

7. Kaur G, Bains K, Kaur H. Nutritional status and 
dietary patterns of preschool children in urban slums of 
Ludhiana, Punjab. Indian J Public Health. 
2020;64(3):217–222. doi:10.4103/ijph.IJPH_224_20. 

8. UNICEF, WHO, World Bank Group. Joint child 

malnutrition estimates - levels and trends. New York: 
UNICEF; 2021. Available from: 
https://www.who.int/publications/i/item/jme-2021-
edition. 

9. Tessema M, Belachew T, Ersino G. Feeding patterns 
and stunting during early childhood in rural 
communities of Sidama, South Ethiopia. Pan Afr Med 
J. 2018;30:75. doi:10.11604/pamj.2018.30.75.13613. 

10. Ahsan KZ, Arifeen SE, Al-Mamun MA, Khan SH, 
Chakraborty N, Jahan NA, et al. Trends and 
determinants of anemia among children aged 6–59 
months in Bangladesh. BMC Pediatr. 2020;20(1):441. 
doi:10.1186/s12887-020-02379-6. 

11. Cheng J, Ma X, Zhang L, Jiang Y, Wang Y, Dong Y, 
et al. Association of inflammation with stunting in 
children: a systematic review and meta-analysis. BMJ 
Open. 2019;9(2):e026444. doi:10.1136/bmjopen-2018-
026444. 

12. Subramanian S, Huq S, Yatsunenko T, Haque R, 
Mahfuz M, Alam MA, et al. Persistent gut microbiota 
immaturity in malnourished Bangladeshi children. 

Nature. 2019;510(7505):417–421. 
doi:10.1038/nature13421. 

13. Darapheak C, Takano T, Kizuki M, Nakamura K, 
Seino K. Consumption of animal source foods and 
dietary diversity reduce stunting in children in 
Cambodia. Int Arch Med. 2020;3(1):28. 
doi:10.1186/s13690-020-00439-6. 

14. Freeman MC, Stocks ME, Cumming O, Jeandron A, 

Higgins JP, Wolf J, et al. Hygiene and health: 
systematic review of handwashing practices worldwide 
and update of health effects. Trop Med Int Health. 
2019;19(8):906–916. doi:10.1111/tmi.12339. 

15. Keusch GT, Rosenberg IH, Denno DM, Duggan C, 
Guerrant RL, Lavery JV, et al. Implications of new 
scientific knowledge for child health. J Pediatr 
Gastroenterol Nutr. 2017;64(1):1–9. 

doi:10.1097/MPG.0000000000001507. 

  
 

 

 

https://www.who.int/publications/i/item/jme-2021-edition
https://www.who.int/publications/i/item/jme-2021-edition

	ABSTRACT
	Aim: This study aims to explore pediatric malnutrition through an integrated Preventive and Social Medicine (PSM) approach, focusing on the interplay of socioeconomic, microbial, and biochemical factors to identify key determinants and inform targeted...
	Keywords: Pediatric malnutrition, Preventive and Social Medicine, Socioeconomic factors, Microbial diversity, Nutritional interventions

	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	Demographic Characteristics (Table 1)
	Anthropometric Characteristics (Table 2)
	Biochemical and Microbial Characteristics (Table 3)
	Dietary and Feeding Practices (Table 4)
	Environmental and Behavioral Factors (Table 5)
	Table 1: Demographic Characteristics of the Study Population (N = 100)
	Table 2: Anthropometric Characteristics of the Study Population

	Table 3: Biochemical and Microbial Characteristics
	Table 4: Dietary and Feeding Practices
	Table 5: Environmental and Behavioral Factors

	DISCUSSION
	CONCLUSION
	REFERENCES

