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Purpose of review
Despite long-standing evidence linking dietary fibre intake to improved glycaemic control and reduced chronic disease 
risk, most individuals fail to meet recommended intake levels. As interest grows in the gut microbiota’s role in mediating 
fibre’s health effects, this review evaluates recent human intervention trials to assess whether dietary fibre improves 
glucose homeostasis through microbiota-dependent mechanisms.

Recent findings
Nine recent randomised controlled trials (RCTs) have examined the effects of dietary fibre on glycaemic markers and gut 
microbiota, primarily in individuals at risk of or diagnosed with metabolic disease. Five studies reported improvements in 
glycaemic outcomes such as fasting glucose, insulin, or HOMA-IR. Microbial responses were inconsistent, with variable 
effects on diversity and composition. Notably, improvements in markers of gut barrier integrity and systemic inflammation 
were consistently observed in studies including these as mechanistic outcomes.

Summary
Although dietary fibre may enhance glycaemic control and modulate the gut microbiota, effects vary by fibre type, dose, 
population, and study design. Markers of gut barrier integrity and inflammation appear to be more reliable indicators of 
benefit compared with the assessments of gut microbial composition. Future trials should prioritise healthy populations to 
explore the potential of dietary fibre to maintain metabolic health.
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INTRODUCTION
Prospective cohort studies consistently demonstrate that high 
dietary fibre intake, defined as the con-sumption of 
carbohydrate polymers that resist diges-tion and absorption 
in the small intestine, is associated with a reduced risk of 
noncommunicable metabolic diseases, common cancers, and 
all-cause mortality [1]. High fibre intake has also been linked 
to lower blood glucose levels, a shared risk factor for many 
chronic health conditions [2]. Although the health benefits of 
dietary fibre are well established, particularly its role in 
supporting glucose homeo-stasis, an estimated 90% of 
adults worldwide do not meet the recommended daily intake 
[3]. Increas-ing population-level fibre intake therefore represents 
a widely applicable and cost-effective strategy to improve 
metabolic health and reduce incidence of common chronic 
diseases.

Although all dietary fibres contribute towards meeting 
recommended intake levels, individual fibres differ in their 
physiochemical properties and, conse-quently, in the health 
benefits they confer. One estab-lished mechanism by which 
dietary fibre improves

glucose homeostasis involves the action of viscous
soluble fibres, such as β-glucan, guar gum, and pectins, which can 
attenuate postprandial glucose responses by slowing gastric 
emptying and nutrient absorption [4]. Beyond these direct 
gastrointestinal effects, dietary fibre has a profound influence on 
the gut microbiome. Specific fibres, particularly fermentable soluble 
fibres such as inulin and resistant starch, are metabolised by gut 
bacteria, leading to shifts in microbial composition and metabolic 
activity [5]. Decreased fibre intake has been associated 
with elevated production of
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short-chain fatty acids (SCFAs) and reduced levels of microbial 
metabolites linked to proteolytic fermenta-tion and secondary 
bile acid production [5]. Micro-bial-derived metabolites exert 
both local and systemic effects. For instance, SCFAs play a 
crucial role in maintaining intestinal health by stimulating 
mucosal secretion and promoting the expression of tight-junc-
tion proteins, thereby strengthening gut barrier integ-rity [6]. 
Once absorbed into the circulation, SCFAs also modulate host 
metabolism by enhancing insulin secretion from pancreatic β-
cells [7], reducing lipolysis in adipose tissue [7], and increasing 
glucose uptake in skeletal muscle [8]. Together, these 
physiological actions would support glucose homeostasis and 
illus-trate how high-fibre diets may confer glycaemic ben-efits 
through microbiota-driven metabolic changes.

AIM OF THE REVIEW
This review aims to evaluate recent human interven-tion trials 
investigating the impact of increased diet-ary fibre intake on 
markers of glucose homeostasis. Special emphasis is 
placed on studies that assess changes in gut microbial 
composition and/or meta-bolic activity, with the goal of 
identifying shared mechanistic pathways through which 
dietary fibre influences glucose regulation. By elucidating 
these mechanisms, the review seeks to highlight potential 
novel therapeutic targets that could be leveraged to enhance 
metabolic health through dietary or micro-biota-directed 
interventions.

DIETARY FIBRE INTERVENTIONS, GLYCAEMIA, AND 
THE GUT MICROBIOTA
The literature search identified nine randomised controlled 
trials (RCTs) investigating the effects of dietary fibre 
interventions on glycaemia and gut

microbial outcomes across various populations in the last 
18 months (since September 2023).

These studies (Table 1, Table 1, Supplemental Digital 
Content, http://links.lww.com/COCN/A31) mostly recruited 
individuals with preexisting condi-tions, including metabolic 
dysfunction-associated steatotic liver disease (MASLD) (three 
studies), pre-diabetes (one study), excess body weight (two 
stud-ies), Helicobacter pylori (HP) infection (one study), and 
those at risk of cardiovascular disease (CVD) (one study), as 
well as healthy volunteers (one study). Study sample size 
ranged from 19 to 200 participants and study durations 
spanning from 14 to 120 days.

Fibre interventions were highly varied, including 
supplements consisting of resistant starch, cranberry fibre, 
fermented rye bran, inulin and oligofructose, galacto-
oligosaccharides (GOS), exopolysaccharides (EPS) and 
konjac glucomannan as well as high-fibre baked goods 
(biscuits, rolls and croissants).

Some studies attempted to control factors influ-encing 
glycaemic responses by asking participants to fast and abstain 
from physical activity prior to study visits. Some monitored 
dietary intake throughout the duration of the study. In one 
case, dietary coun-selling was provided to ensure weight 
was main-tained. In another, meals were provided for 
the study duration. However, as glucose control was not 
often the primary outcome for many of the studies, 
several studies reported substantial weight loss or metabolic 
improvements. Limitations of the studies included imbalances 
in gender distribution between control and intervention 
groups and not reporting fibre doses. The different fibre 
types and populations recruited for these studies 
underscore the heterogeneity in study designs and 
interven-tions, leading to the disparity in results seen for this 
review.

Studies reporting improvements in glucose homeostasis 
with ditary fibre intervention
Beteri et al. [9] examined a blend of galacto-oligosac-charides 
(GOS), exopolysaccharides (EPS), and kon-jac glucomannan 
in individuals with prediabetes. Over 84 days, they observed 
reductions in HbA1c, improvements in microbial alpha-
diversity, and lower levels of lipopolysaccharide-binding 
protein (LBP), a marker of gut barrier integrity. However, 
an imbalance in gender distribution between the two 
groups resulted in physiologically meaningful differences in 
baseline characteristics and dietary intake between groups, 
which may have influenced the study results. Similarly, Li et 
al. [10] conducted two distinct studies exploring the metabolic 
effects of fibre. One focused on fermented rye bran in HP-
infected individuals, finding that responders, those

KEY POINTS

� Dietary fibre can improve glucose homeostasis and
reduce systemic inflammation, but effects on glycaemic
markers and gut microbiota composition vary widely
depending on fibre type, dose and study population.

� Improvements in gut barrier integrity and reductions in
inflammatory markers were the most consistently
observed benefits across intervention studies, even when
glycaemic outcomes were unchanged.

� Further research is needed to clarify the preventive
potential of dietary fibre in healthy individuals, as most
current trials focus on populations with existing
metabolic risk.
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with 10% reductions in fasting glucose, showed distinct 
microbiota profiles and increased serum butyrate and bile 
acids, despite no change in faecal SCFA concentrations. In a 
separate trial, Li et al. [11&&] reported that supplementation with 
high-amylose maize resistant starch type 2 (HAM-RS2) in 
over-weight adults improved postprandial glucose and insulin 
responses, reduced inflammatory cytokines
(TNF-α and IL-1β), and altered microbiota composi-tion, most 
notably increasing Bifidobacterium species alongside a 
decreased concentration of products of protein fermentation 
(isobutyrate and valerate) in stool samples.

The impact of dietary fibre intervention on glu-cose 
metabolism was also supported in a short-term trial by Barone 
Lumaga et al. [12], who demonstrated that a high-fibre croissant 
containing both soluble and insoluble fibres reduced fasting 
blood glucose over 14 days. Microbial shifts were noted 
(reductions in populations of Faecalicatena fissicatena and 
Faeca-libacterium prausnitzii and an increase in Candidatus 
Cibiobacter qucibialis), though faecal metabolites were not 
assessed. More robust effects were seen in a longer trial by Ni et 
al. [13&&], who recruited individuals with MASLD for a 120-day 
HAM-RS2 intervention. This study revealed significant 
improvements in insulin sensitivity (lower fasting and 
postprandial insulin, C-peptide, and HOMA-IR), reductions in 
TNF-α, and  a decline in circulating LPS, suggesting enhanced 
gut barrier integrity. Interestingly, while microbial diversity 
decreased, certain taxa such as Clostridium nexile and 
Ruminococcus bromii increased.

Studies reporting no evidence of improvements in 
glucose homeostasis with dietary fibre intervention
Not all RCTs found evidence of improvements in glycaemic 
outcomes. Hornero-Ramirez et al. [14&&] found no changes in 
glycaemic response following a biscuit-based fibre intervention 
in individuals at risk of cardiovascular disease (CVD), though 
shifts in microbiota composition (e.g., increased Bacteroides 
spp.) were observed. Furthermore, the investigation reported 
significantly lower levels of faecal calpro-tectin, an 
established marker of gut inflammation, following the fibre 
intervention. Kaźmierczak-Sied-lecka et al. [15] similarly 
reported no glycaemic improvements in MASLD patients 
consuming high-fibre rolls, despite enhanced microbial diversity 
and increased acetate and butyrate in stool. In shorter 
interventions, Medawar et al. [16] and Reshef et al. [17] both 
used inulin-based prebiotics but found no significant changes 
in glucose metabolism or inflammatory markers, even 
though both reported the expected bifidogenic effects and 
compositional
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shifts in the gut microbiota. Notably, Medawar et al. observed 
decreased microbial diversity, while Reshef et al. recorded a 
fourfold increase in Bifidobacterium spp., reinforcing the 
variability in metabolic out-comes despite consistent 
microbiota compositional changes.

DISCUSSION
Across the nine recently published RCTs investigat-ing the 
effects of fibre supplementation on the gut microbiota and 
glycaemic response, few consistent patterns emerge. This 
variability in results can be partially attributed to 
heterogeneity in fibre type and dosage, participant 
characteristics or disease sta-tus, and study duration. 
Furthermore, whilst the growing body of evidence 
supporting the benefits of dietary fibre in metabolic conditions 
like MASLD is encouraging, the lack of consensus on gut 
micro-biota and glycaemic control in healthy individuals 
warrants further investigation. Given the potential for dietary 
fibre to prevent metabolic disease [1], greater emphasis 
should be placed on exploring its role in maintaining good 
glycaemic control in healthy populations. This is particularly 
important given that the global economic cost of metabolic 
diseases such as type 2 diabetes is estimated to exceed$1.3 
trillion annually [18], highlighting the urgent need for cost-
effective, population-level prevention strategies.

Improvements in glycaemic markers, including 
reductions in fasting glucose, fasting and postpran-dial 
insulin and HOMA-IR were observed in three studies which 
supplemented resistant starch or a fibre combination 
[9,11&&,13&&], whereas, some studies reported no 
significant differences in gly-caemia between the 
intervention and control [10,14&&,15,16]. These null results 
may potentially stem from differences in fibre fermentability, 
insuf-ficient fibre dose or intervention length.

Although a few studies reported increases in 
beneficial bacterial taxa, most notably Bifidobacte-rium 
[11&&,16,17], the effects of dietary fibre supple-mentation on 
gut microbial composition were highly variable across 
RCTs. Changes to specific taxa were inconsistent, and shifts 
in microbial diversity also varied: some studies reported a 
reduction in alpha diversity [13&&,16] while others 
observed increased diversity [9,15]. A decline in microbial 
diversity is not unexpected when a single fibre type is 
supplemented at a high dose, as it tends to selectively 
enrich bacteria capable of utilising that specific substrate, 
thereby reducing overall commun-ity diversity.

In studies assessing gut microbial metabolites in stool 
and serum, increases in saccharolytic

fermentation products (SCFAs) and reductions in proteolytic 
fermentation by-products (BCFAs) were generally observed, 
aligning with expected out-comes. However, these findings 
were not consistent across all RCTs, likely due to variations in 
fibre type, dose, and intervention duration. Notably, studies 
that measured markers of gut barrier integrity, such as LPS, 
LBP, and faecal calprotectin, consistently reported 
improvements following dietary fibre inter-vention. Given the 
well established link between gut barrier function, systemic 
inflammation, and glucose homeostasis, these findings are 
significant. Several studies also reported reductions in 
inflammatory cytokines, further supporting the role of dietary 
fibre in modulating inflammation. These observations 
highlight the importance of including markers of gut barrier 
integrity and systemic inflammation in future dietary fibre 
intervention studies to better understand the contribution of 
this mechanism to metabolic health improvements and 
maintenance.

CONCLUSION
In summary, recent human intervention studies sup-port the 
potential of dietary fibre to improve glycae-mic markers such 
as fasting glucose, insulin, and HOMA-IR, although not all 
studies demonstrated sig-nificant metabolic effects. This 
inconsistency likely stems from variations in fibre type, dosage, 
interven-tion duration, and participant characteristics. Simi-
larly, changes in gut microbiota composition were 
heterogeneous, with inconsistent effects on microbial diversity 
and specific taxa. Notably, improvements in markers of gut 
barrier integrity and systemic inflam-mation were consistently 
reported, indicating these may serve as more robust 
mechanistic indicators of the benefits of dietary fibre. As most 
trials to date have focused on individuals with existing 
metabolic risk, further research is needed to clarify whether 
dietary fibre can offer long-term preventive effects in meta-
bolically healthy populations.

FUTURE DIRECTIONS
To advance our understanding of dietary fibre’s role in 
metabolic health, future research should focus on the following 
areas:

(1) Standardisation of fibre supplementation trials
Variability in fibre type, dosage, study duration,
and selected mechanistic endpoints has hin-
dered cross-study comparison. The adoption of
standardised protocols, including consistent
microbial sequencing methods, stool metabolite
measurements, and glycaemic outcome assess-
ments, would enhance support the identification

Dietary fibre/gut microbiome: implications for glucose homeostasis Pugh and Chambers
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of fibre interventions that reliably improve or
maintain metabolic health.

(2) Longitudinal trials in healthy populations
Most current RCTs individuals with existing
metabolic dysfunction. To determine whether
fibre supplementation can prevent glycaemic
dysregulation and other early markers of meta-
bolic disease, well powered, long-term trials in
metabolically healthy individuals are warranted,
particularly given aforementioned results from
observational studies.

(3) Focus on gut barrier integrity and inflammatory
markers
Improvements in gut barrier integrity and
inflammatory markers were among the most
consistently observed outcomes following diet-
ary fibre supplementation. These mechanistic
endpoints should be prioritised in future trials
to better clarify the role of fibre in promoting
metabolic health.

Acknowledgements
None.

Financial support and sponsorship
None.

Conflicts of interest
There are no conflicts of interest.

REFERENCES AND RECOMMENDED
READING
Papers of particular interest, published within the annual period of review, have
been highlighted as:
& of special interest
&& of outstanding interest

1. Reynolds AN, Mann J, Cummings J, et al. Carbohydrate quality and human
health: a series of systematic reviews and meta-analyses. Lancet 2019; 393:
434–445.

2. Reynolds AN, Lang J, Brand A, Mann J. Higher fiber higher carbohydrate diets
better than lower carbohydrate lower fiber diets for diabetes management:
Rapid review with meta-analyses. Obes Rev 2025; 26:e13837.

3. Sch€onenberger KA, Huwiler VV, Reber E, et al. Dietary fibre intake and its
association with ultraprocessed food consumption in the general population of
Switzerland: analysis of a population-based, cross-sectional national nutrition
survey. BMJ Nutr Prev Health 2024; 7:26–37.

4. Meldrum OW, Yakubov GE. Journey of dietary fiber along the gastrointestinal
tract: role of physical interactions, mucus, and biochemical transformations.
Crit Rev Food Sci Nutr 2024; 65:4264–4292.

5. Delzenne NM, Bindels LB, Neyrinck AM, Walter J. The gut microbiome and
dietary fibres: implications in obesity, cardiometabolic diseases and cancer.
Nat Rev Microbiol 2025; 23:225–238.

6. Seethaler B, Nguyen NK, Basrai M, et al. Short-chain fatty acids are key
mediators of the favorable effects of the Mediterranean diet on intestinal
barrier integrity: data from the randomized controlled LIBRE trial. Am J Clin
Nutr 2022; 116:928–942.

7. Teyani R, Moniri NH. Gut feelings in the islets: the role of the gut microbiome
and the FFA2 and FFA3 receptors for short chain fatty acids on β-cell function
and metabolic regulation. Br J Pharmacol 2023; 180:3113–3129.

8. Van K, Burns JL, Monk JM. Effect of short-chain fatty acids on inflammatory and
metabolic function in an obese skeletal muscle cell culture model. Nutrients
2024; 16:500.

9. Beteri B, Barone M, Turroni S, et al. Impact of combined prebiotic galacto-
oligosaccharides and bifidobacterium breve-derived postbiotic on gut micro-
biota and HbA1c in prediabetic adults: a double-blind, randomized, placebo-
controlled study. Nutrients 2024; 16:

10. Li W, Tang H, Xue K, et al. Personalized microbial fingerprint associated with
differential glycemic effects of a whole grain rye intervention on Chinese
adults. Mol Nutr Food Res 2024; 68:2400274.

11.
&&

Li H, Zhang L, Li J, et al. Resistant starch intake facilitates weight loss in
humans by reshaping the gut microbiota. Nat Metab 2024; 6:578–597.

Dietary fibre supplementation improved postprandial glucose, reduced inflamma-
tion, and beneficially altered gut microbiota in overweight individuals, supporting its
potential role in metabolic health interventions.
12. Barone Lumaga R, Tagliamonte S, De Rosa T, et al. Consumption of a

sourdough-leavened croissant enriched with a blend of fibers influences
fasting blood glucose in a randomized controlled trial in healthy subjects.
J Nutr 2024; 154:2976–2987.

13.
&&

Ni Y, Qian L, Siliceo SL, et al. Resistant starch decreases intrahepatic
triglycerides in patients with NAFLD via gut microbiome alterations. Cell
Metab 2023; 35:1530–1547. e8.

Dietary fibre intervention improved insulin sensitivity, reduced inflammation, and
lowered LPS in patients with fatty liver disease, suggesting metabolic and gut
barrier benefits in this patient population.
14.
&&

Hornero-Ramirez H, Morissette, Arianne, et al. Multifunctional dietary ap-
proach reduces intestinal inflammation in relation with changes in gut micro-
biota composition in subjects at cardiometabolic risk: the SINFONI project.
Gut Microbes 2025; 17:2438823.

High-fibre intake reduced intestinal inflammation, altered gut microbiota, and
lowered serum BCAAs in individuals at CVD risk, despite no change in glycaemic
response.
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