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Abstract 

Background: Malnutrition in children exists at both ends of the spectrum, 
undernutrition and overnutrition, each with significant health consequences. Probiotics, live 
microorganisms that confer health benefits when administered in adequate amounts, are 
being explored as potential interventions through their ability to modulate gut microbiota, 
enhance nutrient absorption, and regulate immune function. Methods: A narrative review of 
literatures published between 2004 and 2025 was conducted, covering randomized trials, 
meta-analyses, and reviews involving probiotics interventions in children. Seventeen key 
studies were categorized by nutritional status (undernutrition and overnutrition), pediatric 
health outcomes, and nutritional insights. These studies synthesized and cited into this 
scientific narration. Results: In undernourished children, probiotics improved weight gain, 
reduced anemia, enhanced immune responses, and lowered respiratory infection incidence, 
particularly in low-resource settings. In overweight/obese children, certain Lactobacillus and 
Bifidobacterium strains improved BMI z-scores and metabolic health. Broader pediatric data 
support condition-specific benefits of probiotics in gastrointestinal and allergic diseases. 
Mechanistic evidence highlights bioactive molecules, immune modulation, micronutrient 
bioavailability, and gut barrier integrity as key pathways. Conclusions: Probiotics have 
context-specific benefits for pediatric malnutrition, with the strongest evidence in infection 
reduction and modest growth improvement in undernourished populations. Their role in 
pediatric obesity is promising but less defined. Strain specificity, dose, and duration remain 
critical determinants of efficacy, and further high-quality trials are needed. 
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Introduction 

Malnutrition in children encompasses both undernutrition (including underweight, 

stunting, and wasting) and overnutrition (overweight and obesity). Despite presenting with 

contrasting anthropometric outcomes, these conditions share certain pathophysiological 

features, particularly disruptions in the gut microbiota–gut barrier–immune system axis. This 

shared pathway provides a rationale for exploring probiotics as a potential adjunct therapy 

across the malnutrition spectrum.1, 2 

At the undernutrition end, insufficient dietary intake, recurrent infections, and impaired 

nutrient absorption contribute to poor growth and developmental delays. At the overnutrition 

end, excess energy intake, metabolic dysregulation, and chronic low-grade inflammation drive 

weight gain and its associated comorbidities. It is linked to impaired growth, increased 

infection susceptibility, and delayed neurodevelopment, while overnutrition is associated 

with metabolic syndrome, type 2 diabetes, and cardiovascular disease.3, 4 

Probiotics are “live microorganisms which, when administered in adequate amounts, 

confer a health benefit on the host” that function through strain-specific mechanisms such as 

modulation of gut microbiota, enhancement of intestinal barrier function, competitive 

pathogen inhibition, and immune regulation.5, 6, 7 On the side notes, there are prebiotics that 

are non-digestible food components (e.g., inulin, fructooligosaccharides) that selectively 

promote the growth of beneficial bacteria.5, 8 There are also synbiotics combine probiotics and 

prebiotics to enhance probiotic survival and colonisation.8 

Given the gut microbiota’s role in nutrient absorption, immune function, and metabolic 
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homeostasis, probiotics are increasingly being studied as interventions for both under and 

overnutrition in children. This review synthesizes recent clinical and mechanistic evidence on 

probiotics’ role in improving nutritional and health outcomes in these populations. 6, 9 

 

Method 

Literature review was conducted by comprehensive searching databases on PubMed, 

Scopus, and Google Scholar, for studies published from January 2004 to February 2025. 

Keywords included “probiotics,” “children,” “malnutrition,” “undernutrition,” “obesity,” 

“synbiotics,” and “gut microbiota.” 

The inclusion criteria are as following: 

1. Pediatric populations (0–18 years). 

2. Intervention with probiotics 

3. Outcomes on nutritional status, as well as growth, infection, immune function, and 

metabolic markers 

A total of 17 core studies (randomized controlled trials, systematic reviews/meta-

analyses, and narrative reviews) met the criteria and were synthesized in the Results and 

Discussion. An additional five references were cited for background information, definitions, 

and contextual framing (e.g., WHO/FAO guidelines, epidemiology data). 
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Results 

Probiotics’ benefit for undernourished children 

Growth and development 

Probiotics improved weight gain in several studies, especially in low-resource settings It 

was also found that synbiotic-fortified milk improved growth Z-scores in some trials. Effects 

on growth were more notable in developing country settings and when fortification included 

Iron, Vitamin C, and probiotics and/or synbiotics.9, 10, 11, 12 

Identification of Research Question 

↓ 

Database Searching 
 (PubMed, Scopus, Google Scholar) 

↓ 

Keyword Combination 
 ("probiotics", "children", "malnutrition", "undernutrition", "obesity", "synbiotics", "gut microbiota") 

↓ 

Screening & Eligibility 
 • Publication years: Jan 2004 – Feb 2025 

 • Population: children (0–18 y) 
 • Intervention: probiotics 

 • Outcomes: nutritional status, growth, infection, immune or metabolic markers 

↓ 

Included Studies 
 17 core studies (RCTs, systematic/narrative reviews) 
 + 6 supporting references (WHO/FAO, epidemiology) 

↓ 

Narrative Synthesis & Discussion 
 – Probiotics and undernutrition 

 – Probiotics and obesity 
 – Mechanistic pathways via gut microbiota 

 – Overall implications for child health 

Figure 1. Flow diagram of the literature search and synthesis process 
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This meta-analysis shows that fortified milk, including probiotic or synbiotic-enriched 

formulations, can produce small but meaningful improvements in weight gain and 

substantially reduce anemia risk in healthy children aged 6–47 months. The variability in 

formulation, duration, and study settings limits generalizability, underscoring the need for 

further trials before universal recommendations can be made.12 

Immune enhancement and Infection Reduction 

Malnutrition; both undernutrition and overnutrition, adversely affects children’s 

immune systems, heightening their vulnerability to infections. Targeted nutritional 

interventions, including micronutrients, protein supplementation, and probiotics, can reverse 

some of these impairments as well as restore immune function and reduce infection severity.7 

The human gut is a host of vary microorganisms, start at the beginning of birth and 

continuing through early childhood phase. Mainly influenced by various factors such as mode 

of delivery, dietary pattern (breastfeeding and solid foods), and gestational age, among other 

factors. The gut microbiota plays critical roles including metabolic functions, such as nutrient 

breakdown, pathogen prevention, and immune system.13 

Probiotic strains such as Lactobacillus casei and Lactobacillus acidophilus have shown 

the ability to improve immune responses in malnourished children by enhancing macrophage 

activity, cytokine secretion, and immune cell counts. The integration of probiotics into broader 

nutrition and infection control programs may strengthen recovery and long-term immune 

health.7 

Probiotics and/or synbiotics supplementation reduced lower respiratory tract infections 

(LRTI) and otitis media incidence. No significant and consistent effects found on URTIs, GI 
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infections, or diarrhea incidence in overall.14 These findings suggest a role for targeted 

probiotic/synbiotic strategies as adjuncts to standard nutrition programs in high-risk pediatric 

populations.  

Delivery vehicles 

Locally acceptable formats (e.g., biscuits11, yogurt9) achieved high compliance. The 

observed benefits are likely mediated by improved nutrient absorption and gut microbiota 

modulation through Lactobacillus bulgaricus and Streptococcus thermophilus. Given its low 

cost, ease of integration into school programs, and cultural acceptability, probiotic yogurt 

represents a scalable nutritional intervention for malnutrition in early childhood education 

settings.  

Fortified food as the functional food vehicles are culturally acceptable, safe, and feasible 

for community-level nutrition interventions. Sustained consumption over 90 days led to stable 

adherence and no reported adverse effects, are also indicating practical scalability.9, 11 

 

Probiotics in overweight and obese children 

The potential of probiotics in preventing and managing pediatric obesity is promising, 

emphasizing gut microbiota modulation as a therapeutic target. Gut microbiota imbalance is 

increasingly recognized as a driver of pediatric obesity, and probiotic supplementation offers 

a non-pharmacological means to restore microbial homeostasis. Certain Lactobacillus and 

Bifidobacterium strains reduced BMI z-scores and improved metabolic markers in obese 

children.15 
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In addition, synbiotics may offer synergistic benefits by enhancing probiotic 

colonization. This shows that pairing probiotics with prebiotics (synbiotics) may enhance 

efficacy and optimize colonization which leads to therapeutic impact, but evidence in children 

is still limited. However, the results vary by strain, dose, and study duration, and more RCTs in 

pediatric populations are needed.15, 16 

 

Strain-specific benefits 

In addition, vary evidences and recommendations of probiotics and prebiotics in 

pediatric populations are found, focusing on strain-specific benefits and clinical indications. 

Certain probiotics strains (e.g., Lactobacillus rhamnosus GG, Saccharomyces boulardii) have 

demonstrated efficacy in preventing or treating acute infectious diarrhea, antibiotic-

associated diarrhea, and necrotizing enterocolitis in preterm infants.17  In the other hands, in 

chronic pediatric infection bowel diseases, high-dose probiotics (e.g., VSL#3) may benefit 

ulcerative colitis but have limited evidence in Crohn’s disease.16 

Probiotics in healthy children generally have minimal growth effect unless targeting 

specific deficiencies or conditions.6 However, the specific-condition benefits as mentioned 

above, might be helpful to sustain and improve growth. The mechanisms by which probiotics 

exert clinical benefits in pediatric populations include modulation of the gut microbiota, 

enhancement of intestinal barrier function, and modulation of systemic immune responses, 

while prebiotics act as substrates that selectively stimulate beneficial bacterial growth. The 

evidence base is highly strain-specific; thus, outcomes observed with one strain cannot be 

generalized to others, and factors such as dose, duration, and host characteristics significantly 
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influence the observed effects. Probiotic efficacy in children depends strongly on strain, 

dosage, combination, and clinical indication.6, 17 

 

Enhancing micronutrient absorption 

Across 14 heterogeneous trials, certain probiotics were associated with improved status 

or absorption of Vitamin B12, Folate, Iron, Calcium, and Zinc, but results varied widely by 

strain, dose, duration, and delivery; overall certainty is limited.18 

The review indicates that certain probiotic strains can enhance status or bioavailability 

of micronutrients in healthy individuals, but the evidence base is heterogeneous, making it 

difficult to generalize across strains or to define optimal dosing. Translating these benefits to 

pediatric malnutrition should be done cautiously and ideally within targeted, strain-specific 

interventions.18 

 

Barrier function and inflammation 

Probiotics support gut integrity, reduce permeability, and modulate inflammatory 

pathways. Bioactive molecules from probiotics contribute to gut microbiota modulation, 

pathogen inhibition, anti-inflammatory effects, and metabolic regulation in children. These 

molecular mechanisms underpin observed clinical benefits in reducing gastrointestinal 

infections, supporting immune development, and potentially modulating obesity-related 

outcomes. 7, 19, 20 

Anti-inflammatory effects may help mitigate chronic low-grade inflammation seen in 

obesity and other pediatric conditions. For clinical application, probiotic strain selection 
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should prioritize those with the capacity to produce bioactive molecules that align with the 

intended therapeutic goals. 

 

Discussion 

The compiled evidence demonstrates that probiotics can be a valuable adjunct in 

addressing both undernutrition and overnutrition in pediatric populations, although benefits 

are highly strain-, dose-, and context-dependent. 

Probiotics have greater impact in undernourished pediatric populations, particularly in 

resource-limited settings where diarrheal disease burden and micronutrient deficiencies are 

high.7, 9, 10, 11, 12, 14  These effects include modest weight gain, improved nutrients intake, and 

enhanced immune response. In undernourished children, improvements in growth outcomes 

have been consistently observed in settings with high infectious disease burden and low 

baseline nutritional status.2, 3, 10 The delivery of probiotics through culturally acceptable food 

vehicles such as fortified biscuits and probiotic yogurt has been shown to improve adherence 

and feasibility for large-scale implementation.3, 10 

In overnutrition children, probiotics can influence body composition and metabolic 

markers, though evidence is still emerging.15 Moreover, probiotics may modulate gut 

microbiota composition, reduce low-grade inflammation, and improve metabolic profiles.6 

Synbiotics appear promising but require more pediatric trials before widespread 

recommendation. 

While findings are encouraging, heterogeneity in study design, populations, probiotic 

strains, and delivery formats limits in general. Overall, the synthesis supports the selective, 



 

 

JISN, Vol. 03 No. 03, 2025 | www.jisn.org | 188 

 

Journal of Indonesian Specialized Nutrition  | e-ISSN: 3032-3878 

Vol. 03 No. 03, 2025 

evidence-based integration of probiotics into pediatric nutrition strategies, tailored to the 

target population and health context.20 However, further high-quality randomized controlled 

trials are required to determine optimal strain combinations, dosages, and delivery methods, 

as well as to assess long-term safety and cost-effectiveness.6, 17 

Gut microbiota composition in individuals is influenced by numerous factors, including 

maternal health, mode of delivery, infant feeding practices, antibiotic exposure, and 

environmental influences. An optimal microbiota balance contributes to overall health and 

immune resilience, while disruption of this balance—known as dysbiosis—has been 

implicated in the development of various diseases such as inflammatory bowel disease, 

asthma, allergies, obesity, and other metabolic disorders. Furthermore, the microbiota–gut–

brain axis underscores the essential role of a healthy gut ecosystem in neurodevelopment, 

linking microbiome alterations to neurocognitive outcomes. 20, 22 

Intervention targeting the gut microbiota through supplementation with probiotics 

and/or prebiotics offers a promising approach to restoring microbial balance. Probiotics have 

been shown to enhance nutrient absorption, immune modulation, and metabolic regulation, 

while prebiotics may provide synergistic benefits through selective stimulation of beneficial 

bacterial growth. Emerging evidence suggests that prebiotic and probiotic administration can 

confer benefits in immune-mediated diseases, obesity, and allergic conditions, though further 

studies are needed to elucidate mechanisms and optimize intervention strategies.21, 22,23 

 

Conclusion 

Probiotics can be valuable adjuncts to nutritional interventions for pediatric 
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malnutrition to address both undernutrition and overnutrition, with benefits in growth, 

immune function, and infection prevention in undernourished populations, and potential 

metabolic benefits in overweight children. Their use should be guided by strain-specific 

evidence and integrated into comprehensive nutrition programs. While the preliminary 

evidence is encouraging; robust and context-specific research are highly needed to inform 

clinical and policy recommendations. 
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