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ABSTRACT
Background/Aims: Irritable bowel syndrome (IBS) is a common chronic gastrointestinal disorder that requires a symptom-based treat-
ment approach, in which dietary and lifestyle modifications play a central role in reducing symptoms and improving quality of life. 
Therefore, dietary strategies should be individualized. This study compared the short-term effects of low-fermentable oligosaccharides, 
disaccharides, monosaccharides, and polyols (FODMAP) and gluten-free diets on symptom severity, health-related quality of life, dietary 
intake, and anthropometric measurements in individuals with IBS.
Materials and Methods: In this 3-arm, parallel-group randomized controlled trial, 63 adults diagnosed with IBS according to the Rome 
IV criteria were enrolled. Participants were randomly assigned to a low-FODMAP diet (n = 21), a gluten-free diet (n = 21), or a control 
group (n = 21). The intervention period lasted 4 weeks. Assessments were conducted at baseline and after the intervention using the IBS 
Symptom Severity Score (IBS-SSS), IBS Quality of Life questionnaire (IBS-QOL), IBS Visual Analog Scale, 3-day dietary intake records, 
and anthropometric measurements.
Results: Both intervention groups demonstrated reductions in IBS-SSS scores and improvements in IBS-QOL scores (P < .001). After 
adjustment for baseline values, a significant between-group difference was observed in quality of life (P < .001), whereas no significant 
difference was found in symptom severity (P > .05). Significant between-group differences were also observed in body weight, body 
mass index, waist circumference, waist-to-hip ratio, and carbohydrate intake.
Conclusion: Low-FODMAP and gluten-free diets may improve quality of life in individuals with IBS in the short term. After adjustment 
for baseline values, a between-group difference was observed only in quality of life, whereas no difference was found in symptom sever-
ity. These findings suggest that both dietary interventions may represent effective nutritional strategies for the management of IBS.
Keywords: Functional gastrointestinal disorders, gluten-free diet, irritable bowel syndrome, low-FODMAP diet, nutrition therapy, ran-
domized controlled trial

INTRODUCTION
Irritable bowel syndrome (IBS) is a functional gastroin-
testinal disorder characterized by recurrent abdominal 
pain associated with altered bowel habits.1 The global 
prevalence of IBS ranges from 3.8% to 15%, whereas 
prevalence estimates in Türkiye vary from 6.2% to 19.1%, 
reflecting differences in diagnostic criteria and study 
populations.2-4 Although the pathophysiology of IBS 
has not been fully elucidated, it is widely recognized as 
a multifactorial disorder involving genetic susceptibility, 
environmental influences, dietary patterns, alterations 
in gut microbiota, low-grade inflammation, and psycho-
social factors.5,6 Symptom heterogeneity and variability 
in diagnostic criteria further complicate disease man-
agement, and current therapeutic strategies primarily 

focus on symptom control and improvement of health-
related quality of life rather than on curative treatment.7 

Dietary factors are among the most frequently reported 
triggers of IBS symptoms, positioning nutrition a corner-
stone of disease management.8 Consequently, national 
and international guidelines recommend individualized, 
balanced dietary interventions as first-line therapy.9,10 
Among these approaches, the low-FODMAP diet has the 
strongest evidence base and has been shown to reduce 
abdominal pain, bloating, and flatulence by restricting 
fermentable short-chain carbohydrates.11 Randomized 
controlled trials have reported symptom improvement in 
up to 80% of patients within 6 weeks.12 Gluten-free diets 
may benefit a subset of patients with IBS and suspected 
non-celiac gluten sensitivity; however, in the absence of 
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celiac disease, symptom improvement is often attrib-
uted to fructan restriction and placebo effects rather 
than to gluten elimination itself.13 Elimination-based 
dietary interventions should be implemented under the 
supervision of a dietitian to ensure nutritional adequacy 
and long-term sustainability. Individualized nutritional 
education has been shown to improve symptom aware-
ness, self-management, and quality of life in patients with 
IBS.14 In the literature, the effectiveness of low-FODMAP 
and gluten-free diets in IBS has largely been investigated 
separately, and randomized controlled studies directly 
comparing these 2 approaches using disease-specific 
validated instruments remain limited. This study aimed to 
address this gap by evaluating the effects of low-FOD-
MAP and gluten-free diets on IBS symptoms and quality 
of life within the same methodological framework. The 
findings may provide clinically relevant evidence to sup-
port evidence-based, personalized nutritional strategies 
for the management of IBS.

MATERIALS AND METHODS
Study Design and Participants
This study was designed as a three3-arm, parallel-
group, randomized controlled intervention trial and 
was conducted between June 2023 and April 2024 
among individuals diagnosed with IBS who attending 
the Gastroenterology Outpatient Clinic of Kayseri City 
Hospital. Written informed consent was obtained from all 
participants beforeprior to enrollment. The study protocol 
was approved by the Scientific Research and Publication 
Ethics Committee of Nuh Naci Yazgan University (April 
27, 2023; decision no: 2023/005-001) and conducted in 
accordance with the principles of Declaration of Helsinki. 
Institutional approval permission was obtained from 
Kayseri City Hospital (decision no: 72; June 7, 2023). 
Eligible participants were adults aged 18-65 years who 
had been diagnosed with IBS according to the Rome IV 
criteria by a gastroenterologist and had normal abdomi-
nal ultrasonography findings. Exclusion criteria included 

inflammatory bowel disease, celiac disease, lactose mal-
absorption, metabolic disorders (e.g., cardiovascular dis-
ease or diabetes mellitus), acute infection or fever, history 
of gastrointestinal surgery or malignancy, pregnancy or 
lactation, unintentional weight loss ≥5 kg during the pre-
vious month, probiotic use within the last month, and 
adherence to a gluten-free or low-FODMAP diet during 
the previous month.No generative artificial intelligence 
(AI) tools were used in the writing, analysis, interpretation, 
or preparation of this manuscript. This study was regis-
tered at ClinicalTrials.gov (Identifier: NCT06117072).

Randomization, Blinding, and Sample Size
Participants were randomly allocated in a 1 : 1 : 1 ratio to 
the control, low-FODMAP diet, or gluten-free diet groups 
using a computer-generated random number sequence 
(n = 21 per group). The randomization sequence was 
generated by an independent researcher, and alloca-
tion concealment was maintained until assignment. No 
dietary intervention was administered to the control 
group. Because of the nature of dietary interventions, 
blinding of participants and investigators was not fea-
sible; however, standardized, validated outcome mea-
sures were used to minimize assessment bias. Based 
on Paduano et al,15 sample size calculations assumed an 
effect size of 0.886, 80% power, and a 2-sided α of 0.05, 
requiring at least 21 participants per group. A total of 75 
patients with IBS were assessed for eligibility, and all met 
the inclusion criteria and were subsequently enrolled in 
the study. Participants were randomly assigned using a 
computer-generated randomization sequence to the 
low-FODMAP diet (n = 25), gluten-free diet (n = 25), and 
control (n = 25) groups. At baseline, all participants com-
menced their assigned intervention protocols (dietary 
education or standard care). During the follow-up period, 
12 participants were lost to follow-up for various reasons 
(e.g., inability to attend scheduled visits, unwillingness 
to continue the intervention, or voluntary withdrawal), 
with equal distribution across groups (n = 4 per group). 
Consequently, 63 participants completed the study, and 
21 participants from each group were included in the 
final statistical analysis. The Consolidated Standards of 
Reporting Trials (CONSORT) flow diagram of participant 
progression through the study is presented in Figure 1.

Data Collection and Outcome Measures
Data were collected by a trained research dietitian 
through face-to-face interviews at baseline (week 1) 
and after the intervention (week 4). Baseline assess-
ments included sociodemographic characteristics, 

Main Points
•	 Both low-FODMAP and gluten-free diets are effective in 

reducing gastrointestinal symptom severity and improving 
quality of life in individuals with irritable bowel syndrome.

•	 The low-FODMAP diet is associated with more compre-
hensive improvements in anthropometric measurements, 
including waist circumference and waist-to-hip ratio.

•	 Because of the risk of nutrient deficiencies and individual 
variability, dietary interventions should be monitored under 
the supervision of a qualified dietitian.
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Figure  1.  Flow diagram of participant recruitment, randomization, follow-up, and analysis. A total of 75 participants with irritable bowel 
syndrome were assessed for eligibility and met the inclusion criteria. All participants were randomized into 3 groups: low-FODMAP diet 
(n = 25), gluten-free diet (n = 25), and control group (n = 25). Baseline assessments included anthropometry, body composition, Irritable 
Bowel Syndrome Symptom Severity Score, Irritable Bowel Syndrome Quality of Life questionnaire, Irritable Bowel Syndrome Visual Analog 
Scale, and 3-day dietary records. During the follow-up period, 4 participants from each group were lost to follow-up for various reasons. 
Consequently, 21 participants in each group completed the study and were included in the final analysis. Follow-up assessments were 
conducted at week 4 using the same outcome measures.
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dietary habits, physical activity using the International 
Physical Activity Questionnaire - Short Form (IPAQ-SF), 
a 3-day retrospective dietary intake record, IBS Symptom 
Severity Score (IBS-SSS), IBS Quality of Life question-
naire (IBS-QOL), and IBS Visual Analog Scale (IBS-VAS). 
All assessments were repeated at follow-up using identi-
cal procedures.

Anthropometric Measurements
Body weight and height were measured using a stadiom-
eter (SECA 213, Finland). Body mass index (BMI), basal 
metabolic rate, and body composition were assessed using 
a bipolar bioelectrical impedance analyzer (ACCUNIQ 
Jawon BC-310, South Korea).

Dietary Intake Assessment
Three-day dietary intake records (2 weekdays and 1 
weekend day) were obtained via face-to-face interviews 
at baseline and follow-up. Portion sizes were estimated 
using the Food and Nutrition Photograph Catalogue.16 
Energy and macro- and micronutrient intakes were ana-
lyzed using the Nutrition Information Systems Software 
Package (BEBIS version 8.1).

Irritable Bowel Syndrome Symptom Severity Score
IBS symptom severity was assessed using the IBS-SSS.17 
The scale yields a total score of 0-500, classifying symp-
toms as remission (0-74), mild (75-174), moderate (175-
299), or severe (≥300). A reduction of ≥50 points was 
considered clinically meaningful.

Irritable Bowel Syndrome Quality of Life 
Questionnaire
Health-related quality of life was evaluated using the IBS-
QOL questionnaire,18 validated in Turkish by Uran et al.19 
Total scores range from 34 to 170, with higher scores 
indicating better quality of life; an increase of ≥10 points 
was considered clinically meaningful.

Irritable Bowel Syndrome Visual Analog Scale
IBS-related symptoms were assessed using an IBS-
adapted Visual Analog Scale.20Multiple gastrointestinal 
and psychosocial symptoms were rated on a 100-mm 
visual analog line, with higher scores indicating greater 
symptom severity. Although the VAS is conventionally 
scored on a continuous 0-100 mm scale, scores in this 
study were converted into a 10-point ordinal scale (1 = 
very poor, 10 = very good) to facilitate clinical interpre-
tation and improve practicality in analysis. Participants 

marked their symptom status on the line, and scores were 
subsequently categorized for analysis.

Dietary Intervention
Participants followed either a low-FODMAP diet or a 
gluten-free diet for 4 weeks according to group alloca-
tion. Before the intervention, all participants received 
standardized IBS education and individualized dietary 
counseling lasting 45-60 minutes. Dietary adherence 
was supported through weekly telephone contacts and 
a face-to-face follow-up visit at week 4. The gluten-free 
diet was implemented according to current recommen-
dations and involved avoiding wheat, barley, rye, bread, 
pasta, bulgur, baked goods, and other processed foods 
containing gluten while encouraging naturally gluten-
free foods such as rice, corn, quinoa, buckwheat, meat, 
fish, eggs, fruits, and vegetables.21,22 The low-FODMAP 
diet involved restricting fermentable carbohydrates, 
including fructans, galacto-oligosaccharides, lactose, 
excess fructose, and polyols. Participants were encour-
aged to consume bananas, citrus fruits, strawberries, car-
rots, zucchini, eggplant, and lactose-free dairy products 
while avoiding apples, pears, onions, garlic, legumes, and 
wheat-based products.22,23 Dietary adherence was indi-
rectly assessed using 3-day dietary records collected at 
baseline and week 4.

Physical Activity Assessment
Physical activity levels were assessed at baseline using 
the Turkish-validated short form of the IPAQ-SF and 
expressed as metabolic equivalent of task (MET)-min/
week.24

Statistical Analysis
The normality of the data was assessed using histograms, 
Q–Q plots, and the Shapiro–Wilk test. Homogeneity 
of variances was evaluated using Levene’s test. The 
Pearson’s χ2 test was used for comparisons of categorical 
variables. For repeated paired measurements, the paired 
samples t-test and Wilcoxon signed-rank test were 
used for quantitative variables. For comparisons among 
more than 2 groups, 1-way analysis of variance and the 
Kruskal–Wallis test were used. Bonferroni and Tukey post 
hoc tests were applied for multiple comparisons. After 
controlling for baseline measurements, the effects on 
postintervention measurements were investigated using 
analysis of covariance (ANCOVA). Data were analyzed 
using R version 4.5.1 (www.r-pr​oject.or​g) (R Core Team, R 
Foundation for Statistical Computing; Vienna, Austria). A 
P-value < .05 was considered statistically significant.
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RESULTS
Sociodemographic Characteristics
Baseline sociodemographic characteristics, including 
sex, marital status, education, economic status, employ-
ment, smoking, alcohol consumption, and physical 

activity levels, did not differ significantly between groups 
(Table 1). Median age was comparable between groups 
(low FODMAP = 26 (23-36.5) years; gluten free = 26 (24-
34.5) years). There was no significant difference in age 
between the groups (P = .838).

Table 1.  Comparison of Sociodemographic Characteristics and Selected Variables Between Groups

Characteristics
Control Group 

(n = 21)
FODMAP Diet Group 

(n = 21)
Gluten-Free Diet Group 

(n = 21) Test Statistic P

Gender ​ ​ ​ 2.005 .508

  Male 3 (14.3) 1 (4.8) 4 (19.0)

  Female 18 (85.7) 20 (95.2) 17 (81.0)

Marital status ​ ​ ​ 0.917 .632

  Married 10 (47.6) 7 (33.3) 9 (42.9)

  Single 11 (52.4) 14 (66.7) 12 (57.1)

Education status ​ ​ ​ 6.754 .15

  High school or below 10 (47.6) 4 (19.0) 9 (42.9)

  Bachelor’s degree 8 (38.1) 16 (76.2) 10 (47.6)

  Master’s degree or below 3 (14.3) 1 (4.8) 2 (9.5)

Income status ​ ​ ​ 2.751 .596

  Income less than expenses 3 (14.3) 6 (28.6) 3 (14.3)

  Income equal to expenses 9 (42.9) 10 (47.6) 10 (47.6)

  Income greater than 
expenses

9 (42.9) 5 (23.8) 8 (38.1)

Employment status ​ ​ ​ 3.274 .195

  Yes 7 (33.3) 7 (33.3) 12 (57.1)

  No 14 (66.7) 14 (66.7) 9 (42.9)

BMI ​ ​ ​ ​ 8.175 ​ .226 

  Underweight 2 (9.5) 0 0

  Normal 10 (47.6) 16 (76.2) 14 (66.6)

  Overweight 8 (38.1) 3 (14.3) 5 (23.9)

  Obese 1 (4.8) 2 (9.5) 2 (9.5)

Smoking status ​ ​ ​ 3.675 .159

  Yes 2 (9.5) 7 (33.3) 6 (28.6)

  No 19 (90.5) 14 (66.7) 15 (71.4)

Alcohol consumption ​ ​ ​ 1.128 .569

  Yes 4 (22.2) 6 (28.6) 7 (33.3)

  No 17 (81.0) 15 (71.4) 14 (66.7)

IPAQ physical activity level ​ ​ ​ 8.267 .084

  Inactive 7 (33.3) 9 (42.9) 14 (66.7)

  Minimally active 8 (38.1) 10 (47.6) 6 (28.6)

  Highly active 6 (28.6) 2 (9.5) 1 (4.8)
Data are expressed as n (%). The chi-square test was used for analysis. 
BMI, body mass index; IPAQ, International Physical Activity Questionnaire.
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Anthropometric Measurements
At baseline, anthropometric measurements were com-
parable between groups (P > .05). Within-group analyses 
showed significant reductions in body weight, BMI, waist 
circumference, and waist-to-hip ratio (WHR) in the low-
FODMAP diet group (P = .006, P = .012, P < .001, and P 
= .025, respectively). In the gluten-free diet group, a sig-
nificant reduction was observed only in body weight (P 
= .040) (Table 2). After adjustment for baseline values, 
ANCOVA analysis revealed statistically significant differ-
ences between groups in body weight (F = 5.188, P = .008, 
η2 = 0.150), BMI (F = 3.581, P = .034, η2 = 0.108), waist 
circumference (F = 4.502, P = .015, η2 = 0.132), and WHR 
(F = 3.775, P = .029, η2 = 0.113).

IBS-Specific Quality of Life and Symptom Severity
At baseline, IBS-QOL scores differed significantly between 
groups (P = .022), with lower scores in the gluten-free 
diet group than in the control group. At week 4, IBS-QOL 
scores increased significantly in all groups (all P < .001), 
with no difference between the FODMAP and gluten-
free diet groups. After adjustment for baseline values, 
ANCOVA showed a significant between-group differ-
ence in IBS-QOL (F = 7.909, P < .001, η2 = 0.211). IBS-SSS 
scores decreased significantly in both the low-FODMAP 
and gluten-free diet groups (both P < .001) and improved 
over time across all groups (all P < .001). However, after 
baseline adjustment, no significant between-group dif-
ference was observed for IBS-SSS (F = 2.252, P = .114, η2 
= 0.071) (Table 2, Figure 2).

Dietary Energy, Macronutrient, and Fiber Intakes
At baseline, significant between-group differences were 
observed for energy (P = .014), protein (P = .034), and fat 
intake (P = .041). At week 4, only carbohydrate intake dif-
fered significantly between groups (P < .001), with higher 
intake in the control group. Within-group analyses dem-
onstrated reduced carbohydrate intake in both the low-
FODMAP (P = .017) and gluten-free diet groups (P < .001), 
increased protein intake in the low-FODMAP diet group 
(P = .003), and reduced energy intake in the gluten-free 
diet group (P = .027). After adjustment for baseline val-
ues using ANCOVA, a significant between-group differ-
ence remained for carbohydrate intake only (F = 5.166, P 
= .009, η2 = 0.149) (Table 3).

IBS Symptom Severity (Visual Analog Scale)
At baseline, significant between-group differences were 
observed for abdominal pain (P = .008), constipation (P 
= .048), and bloating/gas (P = .008). At week 4, bloating/

gas remained the only variable that differed significantly 
between groups (P = .033). Within-group analyses dem-
onstrated increases in abdominal pain, constipation, 
and bloating/gas in both intervention groups (all P ≤ 
.008), accompanied by worsening psychological status 
(P ≤ .009). After adjustment for baseline values using 
ANCOVA, significant between-group differences were 
observed for abdominal pain (P = .021, η2 = 0.122), con-
stipation (P = .002, η2 = 0.185), bloating/gas (P = .002, η2 
= 0.192), and psychological status (P = .005, η2 = 0.166) 
(Table 4).

DISCUSSION
This randomized controlled intervention study evaluated 
the short-term effects of low-FODMAP and gluten-free 
diets in patients with IBS. Both interventions were asso-
ciated with significant improvements in symptom sever-
ity and quality of life after 4 weeks. After adjustment for 
baseline values, a significant between-group difference 
was observed for quality of life, whereas symptom sever-
ity did not differ significantly between groups. These find-
ings suggest both dietary approaches provide comparable 
effects on symptom control, although their effects on 
quality of life may differ. Consistent with these findings, a 
study conducted in the country demonstrated significant 
symptom improvement across all IBS subtypes following 
a low-FODMAP diet combined with probiotic supplemen-
tation; however, probiotics did not confer additional ben-
efits regarding symptom response or dietary adherence, 
suggesting that the primary therapeutic effect may be 
largely attributable to dietary modification itself.25

Individuals with IBS have been reported to have lower 
quality of life than healthy individuals.26Therefore, dietary 
interventions have emerged as an important strategy for 
improving symptom control and quality of life.27 A study 
conducted in Türkiye demonstrated that a low-FODMAP 
diet was associated with significant improvements in 
IBS-QOL scores among women with IBS.28 Similarly, a 
randomized controlled trial involving 84 patients with IBS 
reported that a low-FODMAP diet significantly improved 
quality of life, particularly among patients with IBS-D.29 
Furthermore, a comparative study evaluating low-FOD-
MAP, gluten-free, and Mediterranean diets demonstrated 
significant postintervention improvements in quality of 
life across all dietary groups.15 Similarly, in the present 
study, IBS-QOL scores increased significantly over time in 
all groups. At baseline, a statistically significant between-
group difference was observed, with lower scores in 
the gluten-free diet group than in the control group. 
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Although no significant difference was detected between 
the FODMAP and gluten-free diet groups at week 4, the 
between-group difference in IBS-QOL remained statis-
tically significant after adjustment for baseline values. 
These findings indicate that, despite overall improvements 
in quality of life across all groups, baseline differences 
between groups may have influenced the outcomes. The 
persistence of between-group differences after adjust-
ment for baseline values suggests that the observed vari-
ation in quality of life cannot be attributed solely to the 
intervention effects and may also reflect the influence of 
methodological and individual-level factors.

Current evidence-based guidelines emphasize that the 
management of IBS should be individualized and symp-
tom oriented. The American College of Gastroenterology 
guideline recommends a positive diagnostic approach 
based on the Rome IV criteria and identifies dietary modi-
fication, particularly a low-FODMAP diet, as an effective 
first-line strategy for short-term symptom manage-
ment.1,23 Similarly, the British Society of Gastroenterology 
guideline supports structured dietary interventions within 
a multidisciplinary framework.1 More recent evidence from 
the Seoul Consensus on IBS further supports individual-
ized, symptom-based management and emphasizes 
implementation of a low-FODMAP diet with dietitian 
involvement to improve global symptoms and quality of 
life.9 In addition, the variable effectiveness of pharmaco-
logical treatments and limited evidence for some thera-
peutic options may further highlight the importance of 
dietary approaches in IBS management.30These guide-
lines suggest that no single dietary approach is universally 
appropriate for all patients with IBS. The findings indi-
cate that both low-FODMAP and gluten-free diets may 
improve quality of life, although their effects on symptom 
severity appear comparable. Therefore, dietary manage-
ment should be individualized. However, the absence of 
subtype (IBS-C and IBS-D)-specific analyses represents 
an important limitation of the study.

Significant improvements in IBS-QOL scores were 
observed after the intervention in the gluten-free diet, 
low-FODMAP diet, and control groups (all P < .001). 
These findings are consistent with the previous literature. 
However, the improvement observed in the control group 
suggests that these changes may not be solely attribut-
able to dietary interventions but may also reflect increased 
disease- and nutrition-related awareness, along with the 
beneficial effects of regular outpatient follow-up in indi-
viduals with IBS. One of the most notable findings of the 
study was the clinically significant reduction in the IBS 

Symptom Severity Score (IBS-SSS) observed in both the 
low-FODMAP and gluten-free diet groups. The observed 
decreases were not only statistically significant but also 
clinically meaningful. These findings are consistent with 
previous randomized controlled trials demonstrating that 
both dietary approaches can reduce symptom burden in 
individuals with IBS. However, the mechanisms underly-
ing symptom improvement in the gluten-free diet group 
remain unclear. Current evidence suggests that these 
effects may not be solely attributable to gluten elimina-
tion but may also reflect broader dietary modifications 
and the influence of other fermentable dietary compo-
nents.31,32 Similarly, an animal study reported that glu-
ten-containing diets were not associated with adverse 
metabolic or biochemical outcomes, suggesting that 
the effects observed with a gluten-free diet may involve 
overall dietary composition rather than gluten elimina-
tion alone.33 The pathogenesis of IBS involves altera-
tions in gastrointestinal motility, increased intestinal 
fermentation, abnormal gas accumulation, genetic and 
psychosocial factors, dysbiosis of the gut microbiota, and 
a reduction in the number and diversity of bifidobacte-
ria in the lumen. In a study examining abdominal pain in 
patients with IBS following dietary interventions, both the 
low-FODMAP and gluten-free diet groups demonstrated 
significant improvements in abdominal pain scores pos-
tintervention compared with baseline.34 In a large-scale 
review including 437 patients (221 on a combined low-
FODMAP and gluten-free diet, 216 on a gluten-free diet) 
across 4 randomized controlled trials and 4 cohort stud-
ies, the combined use of the 2 diets was associated with 
greater reductions in VAS bloating scores (P = .0010) and 
VAS pain scores (P = .005) compared with the gluten-
free diet alone. Additionally, significant improvements 
were observed in IBS-SSS scores (P = .03) and IBS-QOL 
scores (P = .008).35 Subgroup analyses of IBS-VAS sug-
gested that dietary interventions may exert symptom-
specific effects. The low-FODMAP diet was associated 
with improvements in abdominal pain, bloating/gas, con-
stipation, and psychological well-being, which may be 
related to reduced intestinal gas production and visceral 
hypersensitivity through restriction of fermentable car-
bohydrates. In the gluten-free diet group, improvements 
were observed across a broader range of symptoms, 
particularly diarrhea. However, these findings should be 
interpreted with caution, as the observed effects of the 
gluten-free diet may, at least in part, reflect a concur-
rent reduction in fermentable carbohydrate intake rather 
than gluten elimination alone. Taken together, although 
improvements were observed across dietary approaches, 
the underlying drivers of these effects remain difficult to 
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disentangle. Interindividual differences in carbohydrate 
tolerance, intestinal permeability, and gut–brain axis sen-
sitivity may further influence dietary response. Overall, 
these findings support a cautious interpretation and 
highlight the importance of individualized nutritional 
strategies rather than a uniform dietary approach in the 
management of IBS.

In terms of nutrient intake, a significant reduction in 
energy and dietary fiber intake was observed in the glu-
ten-free diet group. Therefore, the potential reduction 
in dietary fiber intake associated with restrictive dietary 
patterns such as gluten-free diets should be considered. 
Although short-term symptom improvement may occur, 
reduced fiber intake may have implications for gut micro-
biota and long-term intestinal health. This highlights the 
importance of ensuring adequate fiber intake and careful 
dietary planning when implementing elimination diets.36In 
contrast, the increase in protein intake observed in the 
low-FODMAP diet group suggests that nutrient defi-
ciencies in restrictive diets can be prevented with proper 
planning and dietary education. These findings highlight 
the importance of implementing elimination diets under 
the supervision of a dietitian.

Several studies have reported that anthropometric 
changes in individuals with IBS are influenced by adher-
ence to low-FODMAP and gluten-free diets. In a study, 
although total daily energy intake was similar among 

patients with IBS, they were found to have the low-
est daily FODMAP intake compared with their nonover-
weight and nonobese peers. A negative correlation was 
observed between total FODMAP content and body fat.37 
Higher intake in the medium- and low-FODMAP groups 
was associated with a lower WHR and higher fat-free 
mass. A long-term personalized low-FODMAP interven-
tion has been shown to provide significant symptom 
improvement without leading to significant changes in 
body weight.38Therefore, the anthropometric changes 
observed in the present study may be attributable to the 
short intervention duration and transient reductions in 
energy intake during the elimination phase and should 
not be generalized to long-term body weight manage-
ment. The strengths of this study include its randomized 
controlled design, the use of validated IBS-specific scales, 
and the direct comparison of 2 commonly used dietary 
approaches. However, the main limitations are the short 
duration of the intervention, the predominantly female 
sample, and the absence of microbiota or biomarker 
analyses. Future studies are recommended to include 
longer follow-up periods, more heterogeneous samples, 
and parameters that elucidate underlying biological 
mechanisms.

The inclusion of detailed dietary intake analysis and 
dietitian-led individualized nutritional counseling fur-
ther enhances the clinical applicability of the findings. 
However, certain limitations should be acknowledged. 

Figure 2.  Changes in irritable bowel syndrome Quality of Life questionnaire (IBS-QOL) and irritable bowel syndrome Symptom Severity Score 
(IBS-SSS) scores before and after the intervention across study groups. (A) Comparison of IBS-QOL scores between baseline and pos-
intervention across control, FODMAP diet, and gluten-free diet groups. (B) Distribution of IBS-SSS scores at baseline and postintervention 
across the 3 groups.
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The short intervention duration (4 weeks) may have lim-
ited the evaluation of long-term efficacy and sustain-
ability. The predominance of female participants restricts 
the generalizability of the results. This study has several 
limitations, including the relatively small sample size, 
short intervention duration, lack of validated adherence 
assessment tools for both diets, and the absence of an 
intention-to-treat analysis. Although the per-protocol 
approach may limit generalizability, similar withdrawal 
rates across groups suggest a limited risk of attrition bias. 
Although no standardized adherence score was used, all 
participants received structured dietitian-led counsel-
ing and regular follow-up. The predominance of female 
participants in the present study (87.5%) is consistent 
with the female predominance commonly reported in 
IBS populations in the literature. In addition, the absence 
of microbiota and inflammatory biomarker assessments 
limited a more comprehensive evaluation of the biologi-
cal effects of dietary interventions. Finally, the lack of 
symptom improvement in some participants further sup-
ports the heterogeneous response to dietary interven-
tions in IBS. In conclusion, this study suggests that both 
low-FODMAP and gluten-free diets may improve gas-
trointestinal symptom severity and improve the quality 
of life in individuals with IBS in the short term. Although 
both dietary approaches provide clinical benefits, symp-
tom-specific responses and potential nutrient deficien-
cies highlight the importance of individualized nutritional 
therapy. In particular, given the risk of fiber and energy 
inadequacies in gluten-free diets, dietary interventions 
should be carefully planned and monitored under the 
supervision of a dietitian.
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