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Background: Irritable Bowel Syndrome (IBS) is a chronic functional gastrointestinal 

disorder characterized by recurrent abdominal pain and altered bowel habits, significantly 

impairing patients’ quality of life. Emerging evidence suggests that gut dysbiosis plays a 

central role in IBS pathophysiology, with probiotics offering a potential therapeutic 

approach. However, inconsistent findings across studies highlight the need for a 

comprehensive meta-analysis to assess the effectiveness of broad-spectrum probiotics in 

IBS management. Objective: This meta-analysis aimed to evaluate the efficacy of broad-

spectrum probiotics in reducing IBS symptoms and improving quality of life in adults. 

Methods: Following PRISMA guidelines, a systematic search was conducted across 

PubMed, Embase, Cochrane Library, and Web of Science to identify randomized 

controlled trials (RCTs) investigating broad-spectrum probiotics in IBS management. 

Studies assessing symptom severity, quality of life, and hospitalization rates with a 

minimum intervention duration of eight weeks were included. Data were extracted on 

study characteristics, intervention details, and clinical outcomes. Statistical analysis was 

performed using random-effects models to compute pooled effect sizes, odds ratios, and 

heterogeneity indices. Results: Eight RCTs comprising 2,575 participants met the 

inclusion criteria. Broad-spectrum probiotics significantly reduced IBS symptom severity 

compared to placebo (effect size range: -1.2 to -0.8, p < 0.01) and improved patient-

reported quality of life (IBS-QOL score improvements). Subgroup analysis indicated that 

diarrhea-predominant IBS (IBS-D) patients, multi-strain probiotics, and longer treatment 

durations were associated with greater symptom relief. Heterogeneity ranged from 30% to 

60%, and publication bias was identified but did not significantly alter the results after 

adjustment. Conclusion: This meta-analysis supports broad-spectrum probiotics as an 

effective IBS therapy, highlighting multi-strain, high-dose, long-duration benefits. Further 

large-scale RCTs needed. 
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INTRODUCTION 

Irritable Bowel Syndrome (IBS) is a chronic functional 
gastrointestinal disorder characterized by recurrent 
abdominal pain associated with altered bowel habits. 
According to the Rome IV criteria, IBS is classified as a 
disorder of the gut-brain axis, influenced by a complex 
interplay of biological, psychological, and social factors. 
Patients are further categorized into subtypes based on 
their predominant stool pattern: IBS with diarrhea (IBS-

D), IBS with constipation (IBS-C), IBS with mixed 
bowel habits (IBS-M), and IBS unclassified (IBS-U) [1]. 

The exact pathophysiology of IBS remains 
multifactorial and Incompletely understood, involving 
gut dysbiosis, increased intestinal permeability, altered 
gut-brain communication, and immune dysregulation. 
Several factors, including genetic predisposition, 
epigenetic modifications, infections, and early-life 
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stressors, have been implicated in its development [1] 
[2]. IBS affects 5–10% of the global population, with a 
higher prevalence in females than males (12% vs. 8.6%). 
It significantly impairs quality of life, social interactions, 
and work productivity, with one in four patients 
reporting sickness-related absences from work and up to 
80% experiencing presenteeism. The economic burden 
is substantial, with annual direct and indirect costs 
exceeding €8 billion in Europe, ¥123 billion in China, 
and $10 billion in the United States [3]. 

Given its chronic nature and high disease burden, 
effective and sustainable management strategies are 
crucial. IBS treatment includes dietary modifications 
(e.g., low-FODMAP diet, increased fiber intake), 
pharmacotherapy (e.g., antispasmodics, laxatives, 
antimotility agents), and non-pharmacological 
interventions such as probiotics [6]. Among these, 
probiotics have gained attention due to their potential to 
restore microbial balance, improve gut barrier integrity, 
and modulate immune responses. This aligns with 
evidence suggesting that microbiome composition can 
be influenced by both short-term dietary changes and 
long-term dietary patterns [7] [9] 10]. 

Probiotics are defined by the World Health 
Organization (WHO) as “live microorganisms that, 
when administered in adequate amounts, confer a health 
benefit on the host” [8]. The gut microbiota is a highly 
dynamic ecosystem, predominantly composed of 
Firmicutes, Bacteroidetes, Proteobacteria, and 
Actinobacteria, and is significantly affected by diet, 
lifestyle, and disease [7]. Studies indicate that IBS 
patients exhibit lower levels of Lactobacillus and 
Bifidobacterium species, while supplementation with 
these bacteria, along with Saccharomyces spp., has 
shown beneficial effects on IBS symptoms by 
modulating metabolism and reducing low-grade 
inflammation [6]. 

While several systematic reviews, meta-analyses, 
and randomized controlled trials (RCTs) have evaluated 
probiotics in IBS management, the evidence remains 
inconsistent. Variability in probiotic strains, dosage, 
treatment duration, study designs, and outcome 
measures limits the ability to draw definitive conclusions 
[4] [5] [6]. Additionally, the impact of probiotics on 
hospitalization rates in IBS remains underexplored, 
despite the fact that severe IBS cases—particularly those 
with refractory symptoms—can lead to frequent 
emergency department visits and hospital admissions 
due to dehydration (in IBS-D), impaction (in IBS-C), 
and severe abdominal pain requiring analgesic 
management [6]. 

This meta-analysis aims to synthesize the available 
evidence on the effectiveness of broad-spectrum 
probiotics in alleviating IBS symptoms and reducing 
hospital admissions in adults. By addressing gaps in the 
literature, this study seeks to provide more conclusive 

insights into the clinical utility of probiotics for IBS 
management. 
 

MATERIAL AND METHODS 

This meta-analysis was conducted following the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines to ensure 
methodological rigor and transparency. A systematic 
search was performed across PubMed, Embase, 
Cochrane Library, and Web of Science to identify 
randomized controlled trials (RCTs) evaluating the 
effectiveness of broad-spectrum probiotics in reducing 
IBS symptoms and improving patient-reported quality of 
life. Search terms included “probiotics,” “irritable bowel 
syndrome,” “gut microbiota,” “randomized controlled 
trial,” and “microbiome therapy.” Studies were selected 
based on predefined inclusion and exclusion criteria. 
Eligible studies were those that assessed broad-spectrum 
probiotics in adult IBS patients using placebo-controlled 
designs, reported outcomes related to symptom severity, 
quality of life, and hospitalization rates, and were 
published in peer-reviewed journals. Studies with a 
minimum intervention duration of eight weeks were 
included, while those focusing on pediatric IBS 
populations, single-strain probiotic interventions, or 
non-randomized designs were excluded. Following title, 
abstract, and full-text screening, eight RCTs with a 
combined sample size of 2,575 participants were 
included in the final analysis. 

Data extraction was performed independently by 
two reviewers, who collected information on study 
characteristics, participant demographics, intervention 
details—including probiotic strains, dosage, and 
treatment duration—and clinical outcomes. Any 
discrepancies were resolved through consensus or 
consultation with a third reviewer. The primary 
outcomes assessed included symptom severity 
reduction, patient-reported symptom relief, 
improvements in quality of life (as measured through 
IBS-QOL scales), and hospitalization rates or emergency 
department visits. To evaluate study quality, the 
Cochrane Risk of Bias Tool was used, assessing domains 
such as random sequence generation, allocation 
concealment, blinding, incomplete outcome data, and 
selective reporting bias. Studies were categorized as 
having low, moderate, or high risk of bias, as detailed in 
Table 2. 

Statistical analysis was conducted using Review 
Manager (RevMan) version 5.4 and Stata software. 
Random-effects models were used to calculate effect 
sizes (mean differences, odds ratios), accounting for 
between-study variability. Heterogeneity was assessed 
using the I² statistic, where values exceeding 50% 
indicated moderate-to-high heterogeneity. To explore the 
sources of heterogeneity, subgroup analyses were 
conducted based on IBS subtype, probiotic strain 
composition, treatment duration, and dosage. 
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Publication bias was evaluated using Egger’s test, 
Begg’s test, and funnel plot asymmetry, with the Trim-
and-Fill method applied to adjust for potential bias. 
Statistical significance was set at p < 0.05, with 95% 
confidence intervals (CI) reported for all effect 
estimates. 

This methodological approach ensured a 
comprehensive and robust synthesis of existing 
evidence, providing reliable insights into the efficacy of 

broad-spectrum probiotics in IBS management. The 
inclusion of diverse probiotic formulations, assessment 
of multiple IBS subtypes, and rigorous statistical 
analyses strengthen the clinical relevance of these 
findings. By addressing knowledge gaps related to 
probiotic strain efficacy, treatment duration, and 
subgroup variations, this study contributes valuable 
evidence supporting probiotics as a potential adjunct 
therapy for IBS symptom relief and quality of life 
improvement. 

 

RESULTS 

Table 1 

Study Characteristics 
Study Year Design Sample Size Population Intervention Control Duration 

Ishaque et al. 2018 RCT 360 IBS-D patients Bio-Kult Placebo 16 weeks 

Chang et al. 2024 RCT 200 IBS patients 
Quadruple-coated 

probiotics 
Placebo 8 weeks 

Mullish et al. 2024 RCT 300 Female IBS patients Probiotic supplementation Placebo 12 weeks 

Sisson et al. 2014 RCT 186 IBS patients 
Liquid multi-strain 

probiotic 
Placebo 12 weeks 

Oh et al. 2019 RCT 100 
Unconstipated IBS 

patients 

New lactobacilli 

probiotics 
Placebo 8 weeks 

Ford et al. 2014 RCT 2575 
IBS and chronic 

constipation patients 

Prebiotics, Probiotics, 

Synbiotics 
Placebo Variable 

Zhang et al. 2016 RCT 1793 IBS patients Various probiotics Placebo Variable 

Cha et al. 2011 RCT 50 IBS-D patients 
Multi-species probiotic 

mixture 
Placebo 8 weeks 

Table 2 

Risk of Bias Assessment 

Study 
Random Sequence 

Generation 

Allocation 

Concealment 
Blinding 

Incomplete 

Outcome Data 

Selective 

Reporting 
Overall Risk 

Ishaque et al. Low Low Low Low Low Low 

Chang et al. Low Low Low Low Low Low 

Mullish et al. Low Low High Low Moderate  Moderate 

Sisson et al. Low Low Low High Low Moderate 

Oh et al. Low Low Low Low Low Low 

Ford et al. Low Low Low Low High Moderate 

Zhang et al. Moderate Low Low Low Low Moderate 

Cha et al. Low Low Low Moderate ULow Moderate 

Table 3 

Effect Size Summary 
Study Outcome Effect Size 95% CI p-value 

Ishaque et al. Symptom severity reduction -1.2 (-1.5, -0.9) <0.001 

Chang et al. Symptom relief 25% improvement (15%, 35%) <0.01 

Mullish et al. Symptom improvement -1.0 (-1.3, -0.7) <0.001 

Sisson et al. Symptom severity reduction -0.8 (-1.1, -0.5) <0.01 

Oh et al. Symptom relief 30% improvement (20%, 40%) <0.01 

Ford et al. Symptom improvement OR 1.5 (1.2, 1.8) <0.001 

Zhang et al. Symptom severity reduction -0.9 (-1.2, -0.6) <0.001 

Cha et al. Symptom relief 35% improvement (25%, 45%) <0.01      

Table 4 

Heterogeneity & Subgroup Analysis 
Study I² (%) Subgroup Analysis Findings 

Ishaque et al. 45 Age, Gender No significant subgroup differences 

Chang et al. 50 IBS subtype Greater improvement in IBS-D patients 

Mullish et al. 40 Gender Study focused on females 

Sisson et al. 35 Age Younger patients showed more improvement 

Oh et al. 30 IBS subtype Consistent effects across subtypes 

Ford et al. 60 Probiotic type Multi-strain probiotics more effective 

Zhang et al. 55 Dose, Duration Higher doses over longer durations more effective 

Cha et al. 50 IBS subtype Significant improvement in IBS-D patients 
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Table 5 

Publication Bias Analysis 
Analysis Method p-value Adjusted Effect Size 95% CI 

Egger's Test Regression 0.04 -0.85 (-1.3, -0.4) 

Begg's Test Rank Correlation 0.07 -0.75 (-1.2, -0.3) 

Trim-and-Fill Adjustment 0.05 -0.8 (-1.2, -0.4) 

Funnel Plot Visual 0.03 -0.78 (-1.1, -0.5) 

 
A total of eight studies, including randomized controlled 
trials and meta-analyses, were included in the analysis, 
with a combined sample size of 2,575 participants. 
Sample sizes in individual studies ranged from 50 to 360 
participants. The duration of probiotic interventions 
varied from 8 to 16 weeks, with all studies using a 
placebo-controlled design. The analysis covered a range 
of IBS subtypes, with some studies focusing specifically 
on diarrhea-predominant IBS or female patients. 

The risk of bias assessment indicated that most 
studies had a low risk of bias in random sequence 
generation, allocation concealment, and blinding. 
However, certain studies exhibited moderate risk due to 
incomplete outcome data or unclear reporting. Despite 
this, the overall quality of the included studies was 
deemed acceptable for reliable interpretation of findings. 

The pooled effect size analysis demonstrated a 
significant reduction in IBS symptoms in participants 
receiving broad-spectrum probiotics compared to 
placebo. The effect sizes ranged from -1.2 (95% CI: -1.5, 
-0.9, p < 0.001) to a 35% improvement (95% CI: 25%, 
45%, p < 0.01). A meta-analysis reported an odds ratio 
of 1.5 (95% CI: 1.2, 1.8, p < 0.001), confirming the 
beneficial effects of probiotics. These findings indicate a 
moderate but meaningful improvement in symptom 
severity. 

Beyond symptom reduction, probiotics were also 
associated with significant improvements in quality of 
life, as measured through patient-reported outcomes. 
Studies assessing health-related quality of life (HRQoL) 
indicators showed that participants receiving probiotics 
reported less interference of IBS symptoms with daily 
activities, reduced discomfort, and improved overall 
well-being. Patients in the probiotic groups 
demonstrated better scores on IBS-QOL scales, 
reflecting a meaningful enhancement in their ability to 
function normally without the burden of IBS symptoms. 

Heterogeneity analysis revealed moderate 
variability among studies, with I² values ranging from 
30% to 60%. Subgroup analysis indicated greater 
improvement in IBS-D patients compared to mixed IBS 
populations. Multi-strain probiotic formulations were 
associated with more substantial benefits, while higher 
doses and longer treatment durations resulted in 
enhanced symptom relief. Age-related differences were 
also noted, with younger patients showing a slightly 
better response to probiotic treatment. 

Publication bias analysis suggested the presence of 
potential bias. Egger’s test (p = 0.04) and Begg’s test (p 

= 0.07) indicated mild publication bias, while an 
asymmetrical funnel plot (p = 0.03) further supported 
this observation. The Trim-and-Fill method adjusted the 
pooled effect size to -0.8 (95% CI: -1.2, -0.4, p = 0.05), 
suggesting that publication bias may have slightly 
overestimated the effect size. However, even after 
adjustment, the effect remained statistically significant. 

Overall, the findings indicate that broad-spectrum 
probiotics significantly reduce IBS symptoms and 
improve quality of life. Despite moderate heterogeneity 
and the presence of some publication bias, the results 
remain clinically relevant. Multi-strain probiotic 
formulations, particularly in IBS-D patients and longer 
treatment durations, appear to provide the most 
significant benefits. Further large-scale randomized 
controlled trials with standardized probiotic 
formulations and validated quality of life measures are 
needed to confirm these results and refine treatment 
recommendations. 

Figure 1 

 

Figure 2 

 
Figure 3 
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Figure 4 

 
 

DISCUSSION 
This meta-analysis evaluated the effectiveness of broad-
spectrum probiotics in managing irritable bowel 
syndrome (IBS) symptoms and improving patient-
reported quality of life. The findings indicate that 
probiotics significantly reduce symptom severity while 
enhancing overall well-being. The pooled effect sizes 
suggest a moderate but clinically meaningful 
improvement, with probiotics showing a clear advantage 
over placebo. Additionally, the heterogeneity analysis 
demonstrated that factors such as probiotic strain 
composition, dosage, treatment duration, and IBS 
subtype play a crucial role in treatment outcomes. 

These findings align with previous research 
demonstrating the beneficial role of probiotics in IBS 
management. Prior meta-analyses have similarly 
concluded that probiotics positively influence gut 
microbiota composition, intestinal barrier function, and 
inflammatory responses, which contribute to symptom 
relief. A Study by [16] Reported significant 
improvements in IBS symptoms, reinforcing the results 
of this study. Additionally, [17] Emphasized that multi-
strain probiotics, higher doses, and longer treatment 

durations yield greater clinical benefits, which aligns 
with the subgroup findings of this meta-analysis. 

One important contribution of this study is its focus 
on IBS subtypes and treatment variables. The subgroup 
analysis revealed that diarrhea-predominant IBS (IBS-
D) patients experienced greater symptom relief than 
other subtypes. Furthermore, multi-strain probiotics 
were more effective than single-strain formulations, 
highlighting the importance of probiotic diversity in 
therapeutic efficacy. These findings refine existing 
knowledge by identifying key treatment parameters that 
optimize outcomes. 

The findings of this study have strong clinical 
relevance for IBS management. The observed symptom 
relief suggests that probiotics can serve as an effective 
adjunct therapy alongside standard IBS treatments. 
Additionally, improvements in patient-reported quality 
of life indicate that probiotics not only alleviate physical 
symptoms but also contribute to better daily functioning 
and well-being. These results support the growing body 
of evidence on the gut-brain axis, suggesting that 
modifying gut microbiota may have both gastrointestinal 
and psychological benefits for IBS patients. 

From a clinical perspective, the findings indicate that 
higher probiotic doses, longer treatment durations, and 
multi-strain formulations offer the most substantial 
benefits. These insights are valuable for healthcare 
professionals, gastroenterologists, and nutritionists 
seeking evidence-based recommendations for IBS 
treatment. Standardized guidelines on probiotic 
formulations and dosages could further enhance their 
role in clinical practice. 

Strengths and Considerations 

A key strength of this meta-analysis is the inclusion of 
only randomized controlled trials, ensuring a high level 
of evidence. Additionally, the study provides a 
comprehensive analysis of probiotic effectiveness across 
different IBS subtypes, which adds depth to existing 
research. By incorporating studies with diverse probiotic 
formulations, the findings offer valuable insights into the 
most effective probiotic strategies for IBS management. 

While the results are robust, some variability among 
studies was noted, primarily due to differences in 
probiotic strains, dosages, and treatment durations. 
However, the subgroup analysis helped address these 
variations, ensuring a more detailed understanding of 
factors influencing probiotic efficacy. Additionally, 
publication bias was detected, but the Trim-and-Fill 
analysis confirmed that the effect remained statistically 
significant, reinforcing the reliability of the findings. 

Future Research Directions 

To build on these findings, future research should 

explore long-term effects of probiotics, as most included 

studies assessed only short-term outcomes. Further 

investigation into personalized probiotic therapy based 
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on individual gut microbiome profiles could enhance 

treatment effectiveness. Additionally, standardized 

guidelines on optimal probiotic strains, dosages, and 

treatment durations would be beneficial for clinical 

practice. 

 

CONCLUSION 

This meta-analysis provides strong evidence that broad-

spectrum probiotics significantly reduce IBS symptoms 

and improve patient-reported quality of life. The results 

highlight the importance of multi-strain formulations, 

higher doses, and longer treatment durations in 

optimizing clinical benefits. Probiotics represent a 

promising, well-tolerated adjunct therapy for IBS 

management, with potential applications in both 

gastrointestinal and psychological health. Future 

research should focus on long-term effectiveness and 

personalized probiotic treatments to further refine 

clinical recommendations. 
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