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a b s t r a c t 

Background: Functional dyspepsia (FD) is a prevalent upper gastrointestinal disorder characterized by 

chronic or recurrent symptoms, including epigastric pain, bloating, and nausea. Ginger ( Zingiber offici- 

nale ), a natural dietary supplement traditionally used to relieve gastrointestinal discomfort, has limited 

evidence regarding its safety and tolerability in patients with FD. 

Objective: To evaluate the safety, tolerability, and adverse effects of ginger supplementation in patients 

with FD. 

Methods: This open-label clinical trial was conducted at the Internal Medicine Outpatient Department, 

University of Debrecen. This study was conducted in full compliance with the ethical principles outlined 

in the Declaration of Helsinki. The study protocol was reviewed and approved by the Ethics Commit- 

tee of the University of Debrecen (registry reference number: DE RKEB/IKEB 5622-2020). All participants 

provided written informed consent prior to their inclusion in the study. Fifty patients with FD were ini- 

tially enrolled, and 47 participants completed the study. Ginger supplementation was administered at a 

dose of 1080 mg/d in divided doses over 8 weeks. Adverse effects were assessed weekly through clinical 

evaluations and self-reports, and tolerability was rated by participants at the end of the trial. 

Results: The study included 47 patients with FD who completed the trial, with a mean (SD) age of 51.49 

(14.64) years. Of the participants, 78.7% were females. Ginger supplementation was well tolerated, with 

mild and transient adverse effects reported, including bloating (14.9%), heartburn (12.8%), and diarrhea 

(10.6%). None of these adverse events necessitated discontinuation of the treatment. Tolerability was rated 

as good or excellent by 87.2% of participants, and no severe adverse events were observed. 

Conclusions: Preliminary findings suggest ginger is well tolerated and may be a viable complementary 

dietary therapy, though further research is needed. ClinicalTrials.gov identifier: NCT06313814. 

© 2025 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 
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ntroduction 

Functional dyspepsia (FD) is a common gastrointestinal disor- 

er, affecting up to 20% of the population worldwide. It is charac- 

erized by persistent or recurrent upper abdominal discomfort or 

ain, early satiety, bloating, and nausea in the absence of structural 

r biochemical abnormalities. It is categorized into 3 subtypes: 

pigastric pain syndrome, postprandial distress syndrome, and a 

ixed form, each believed to arise from distinct mechanisms. Di- 

gnosis relies on the Rome IV criteria, which describe FD as the 
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resence of 1 or more symptoms—such as epigastric pain, burn- 

ng, early satiety, or postprandial fullness in the absence of struc- 

ural abnormalities detectable through imaging or endoscopy. 1 De- 

pite its prevalence, the pathophysiology of FD is not fully under- 

tood, though factors such as delayed gastric emptying, visceral hy- 

ersensitivity, and psychosocial influences are considered contrib- 

tory. Functional dyspepsia not only impairs quality of life but also 

laces a significant economic burden on healthcare systems. 2 

Current treatments for FD, including proton pump inhibitors, 

rokinetics, and antidepressants, often show inconsistent efficacy 

nd are associated with undesirable side effects. 3 As a result, there 

s growing interest in complementary therapies such as herbal 

edicines. 4 Ginger supplementation, derived from the rhizome of 

ingiber officinale, has gained recognition in food and nutrition 

ue to its bioactive compounds, such as gingerols and shogaols, 
nder the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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hich exhibit antioxidant, anti-inflammatory, and digestive health 

roperties. As a natural dietary supplement, ginger is widely used 

o alleviate gastrointestinal discomfort, including nausea, bloating, 

nd indigestion, making it particularly valuable in managing FD 

nd related disorders. Its incorporation into nutritional strategies 

ligns with the growing emphasis on functional foods that pro- 

ote health and prevent disease. Ginger’s versatility allows it to be 

onsumed in various forms—powder, capsules, extracts, or teas—

aking it an accessible and culturally adaptable remedy. Further- 

ore, its role in improving appetite, enhancing metabolic pro- 

esses, and potentially modulating gut microbiota highlights its 

ultifaceted benefits in modern nutrition science. 5 

Studies suggest that ginger may improve gastric motility and 

educe bloating and nausea, which are hallmark symptoms of FD. 6 

inger is frequently suggested for gastrointestinal problems (such 

s flatulence, cramps, diarrhea, and spastic colon), and is also used 

o treat headaches, nausea, and motion sickness. 7 Ginger root has 

any different nutrients, including para-aminobenzoic acid, man- 

anese, choline, folic acid, inositol, para-aminobenzoic acid, vari- 

us B vitamins, and vitamin C, in addition to essential oils. 8 Be- 

ause ginger encourages the release of bile from the gallbladder, 

t is contraindicated for patients with cholecystitis or cholangitis. 

inger also interacts with warfarin 

9 and potentially other anti- 

oagulant drugs. Additionally, it might interfere with the class of 

rugs known as cyclophosphamides, which are used to treat au- 

oimmune illnesses, multiple sclerosis, breast and testicular cancer, 

odgkin’s and non-Hodgkin’s lymphoma, and leukemia. By stimu- 

ating muscarinic receptors and blocking Ca++ channels, aqueous 

inger extract appears to have a dual inhibitory effect that lowers 

lood pressure. 10 , 11 Some researchers think ginger offers a portion 

f undiscovered medical benefits and side effects; thus, they rec- 

mmend more research on this dietary herbal. 5 

Although several studies suggest that ginger may improve gas- 

rointestinal symptoms, there is limited evidence regarding its 

afety and tolerability in patients with gastrointestinal disorders 

ike FD. Concerns such as gastrointestinal discomfort, potential 

leeding risks (due to its antiplatelet effects), and interactions with 

onventional FD medications have been sporadically reported. 2 Ad- 

ressing this gap is vital for ensuring the safe and effective inte- 

ration of ginger supplements as a complementary therapy for FD. 

herefore, this study aims to evaluate the adverse effects and toler- 

bility of ginger supplementation in patients with FD. The findings 

ay provide valuable insights into the safety and applicability of 

inger as a complementary therapy for FD management. 

aterials and Methods 

tudy design 

This was an open-label clinical trial conducted at the Internal 

edicine Outpatient Department of the University of Debrecen. 

thical approval was obtained from the institutional review board 

f the University of Debrecen (reference number: DE RKEB/IKEB 

622-2020), and informed consent was obtained from all partici- 

ants before enrollment. The trial is registered at ClinicalTrials.gov 

NCT06313814). 

articipants 

Patients aged 18 to 72 years who met the Rome IV criteria for 

D were included in the study. Inclusion criteria were (1) adult 

atients aged 18 to 72 years; (2) diagnosed with FD on the basis 

f Rome IV criteria; (3) symptomatic for at least 3 months before 

he study; and (4) not on any conflicting medications (such as pro- 

on pump inhibitors or H2 receptor antagonists) that may interfere 

ith the trial outcomes. Exclusion criteria were (1) patients with 
2

rganic gastrointestinal disorders (eg, peptic ulcer disease, gastroe- 

ophageal reflux disease, or malignancy); (2) pregnant or breast- 

eeding women; (3) history of allergic reactions to ginger or re- 

ated supplements; and (4) patients taking medications known to 

nteract with ginger (eg, anticoagulants). 

andomization and masking 

In a single-center, open-label clinical trial, given that our study 

as a single-group clinical study, to minimize bias and ensure va- 

idity, where there’s only 1 treatment group (in our case, patients 

eceived ginger supplementation), the conventional randomization 

o allocate participants to different treatment arms and masking 

o conceal the treatment assignment from participants and re- 

earchers might not be applicable in the traditional sense. How- 

ver, we applied some measures to minimize bias and enhance 

he rigor in this study. (1) Randomization of treatment timing: Al- 

hough all participants received ginger supplementation, we ran- 

omized the timing of when they started receiving the supplemen- 

ation. This could help control for any temporal effects or other 

onfounding factors. (2) Standardized procedures: The procedures 

or data collection, assessment, and analysis were standardized 

cross all participants and could help minimize bias and enhance 

ur study’s reliability. Although these measures cannot fully repli- 

ate the rigor of the trial with masking, they can still strengthen 

he internal validity of our study and provide valuable insights into 

he effects of ginger supplementation on quality of life in patients 

ith FD. 

ntervention 

All enrolled patients received ginger capsules (1080 mg/d) in 

ivided doses for 8 weeks. The ginger supplement was standard- 

zed to contain 5% gingerols and was administered with meals to 

educe the risk of gastrointestinal discomfort. No blinding was im- 

lemented in this trial, as patients were fully aware of the supple- 

entation being provided. Supplementing with ginger is provided 

ollowing the established protocol. For 8 weeks, the patients who 

ere enrolled were instructed to take 2 capsules, each containing 

40 mg. Participants were advised to carry on with their regular 

ctivities and daily eating routines throughout the investigation. 

wanson Ginger Root 540 mg supplement 

Swanson Ginger Root 540 mg sounds like a comprehensive sup- 

lement for digestive health and overall wellness. Below is a break- 

own of its main features. 

ain ingredient. Ginger root ( Zingiber officinale ) powder, standard- 

zed to contain a minimum of 4% volatile oils. Ginger has been tra- 

itionally used for its various health benefits, particularly for di- 

estive support and anti-inflammatory properties. 

osage. Each capsule contains 540 mg of ginger root powder, 

quivalent to 1.35 g of fresh ginger root. The supplement dosage 

as 2 capsules per day taken with water, preferably with a meal. 

his dosage provides flexibility for users to adjust according to 

heir needs. 

apsule material. The capsules are made from gelatin derived from 

ovine sources. Gelatin capsules are commonly used in dietary 

upplements and are generally well tolerated by most individuals. 

owever, it is important to note for those who follow specific di- 

tary restrictions or have religious beliefs that prohibit the con- 

umption of bovine-derived products. 
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Figure. Flow diagram of study subjects. 
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Table 1 

Baseline characteristics of enrolled subjects (n = 47). 

Parameters Values 

Gender ∗

Male 10 (21.3) 

Female 37 (78.7) 

Age (y) † 51.49 (14.64) 

BMI (kg/m2 ) 25.83 (5.03) 

BMI = body mass index. 
∗ Gender is presented as number (n) and percentage (%). 
† Age and BMI are presented as mean (SD). 

Table 2 

Adverse effect. 

Parameters Frequency (n = 47) Percentage 

n % 

Bloating 7 14.9 

Heartburn 6 12.8 

Diarrhea 5 10.6 

Headache 1 2.1 

Table 3 

Tolerability rating. 

Parameters Frequency (n = 47) Percentage 

n % 

Excellent 18 38.3 

Good 23 48.9 

Moderate 6 12.8 

Poor 0 0 

Very poor 0 0 

e

c

s

h

ree from common allergens. The product is free from artificial col- 

rs, flavors, and preservatives, making it suitable for those who 

refer natural supplements. Additionally, it is free from common 

llergens such as wheat, peanuts, eggs, fish, tree nuts, soy, milk, 

nd shellfish, which is beneficial for individuals with food sensitiv- 

ties or allergies. 

utcome measures 

Primary outcomes included the incidence of adverse effects, as- 

essed through weekly clinical follow-up visits and patient self- 

eports. Secondary outcomes included patient-rated tolerability, 

cored using a 5-point Likert scale (excellent, good, moderate, poor, 

nd very poor). 

tatistical analysis 

Statistical analysis was performed by SPSS version 26.0 (IBM, 

rmonk, New York). Descriptive statistics were used to summa- 

ize demographic characteristics, the frequency of adverse effects, 

nd tolerability ratings. Paired t -tests were used to compare base- 

ine and postintervention dyspeptic symptom scores. A significance 

evel of P < 0.05 was considered statistically significant. 

esults 

articipant characteristics 

Fifty patients were enrolled, and 47 completed the study (94% 

ompletion rate) ( Figure ). The mean (SD) age of participants was 

1.49 (14.64) years, and 78.8% were female ( Table 1 ). 

dverse effects 

The most commonly reported adverse effects were mild bloat- 

ng (14.9%), heartburn (12.8%), and diarrhea (10.6%). These adverse 
3

ffects were transient and self-limiting. None of the patients dis- 

ontinued ginger supplementation due to adverse effects, and no 

erious adverse events were reported. One patient reported a mild 

eadache, which resolved without intervention ( Table 2 ). 
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olerability 

At the end of the study, 87.2% of patients rated the tolerability 

f ginger supplementation as good or excellent. No patient-rated 

olerability as poor or very poor ( Table 3 ). 

iscussion 

Functional dyspepsia, characterized by chronic upper abdominal 

iscomfort, affects quality of life significantly. Ginger ( Zingiber of- 

cinale ) is a natural dietary remedy used for its anti-inflammatory 

nd prokinetic effects. This study evaluates the safety and tolera- 

ility of ginger supplementation in patients with FD based on find- 

ngs where mild bloating (14.9%), heartburn (12.8%), and diarrhea 

10.6%) were the most reported adverse effects. Additionally, 87.2% 

f patients rated tolerability as good or excellent, with no reports 

f poor tolerability. 

The occurrence of mild bloating in 14.9% of participants reflects 

imilar findings in other clinical trials. In a randomized controlled 

rial, 12% of participants reported bloating during ginger supple- 

entation. 5 This might be attributed to ginger’s prokinetic effect, 

hich may transiently disrupt gastric motility in sensitive individ- 

als 12 noted a similar prevalence of bloating, emphasizing its mild 

nd self-limiting nature. 

Heartburn occurred in 12.8% of participants in this study, con- 

istent with findings from previous research. This side effect is 

ikely attributable to ginger’s capacity to stimulate gastric acid se- 

retion, driven by its bioactive compounds gingerols and shogaols, 

hich can irritate the gastric mucosa and exacerbate reflux symp- 

oms. Lete and Allué13 reported that 10% to 15% of participants 

xperienced heartburn at doses exceeding 1 g/d, reinforcing the 

ose-dependent nature of this adverse effect. Similarly, a system- 

tic review identified heartburn as a common, dose-related side 

ffect of ginger supplementation. 14 Ginger has been found to relax 

he lower esophageal sphincter, which is the primary mechanism 

ehind reflux 15 ; however, minor heartburn may be improved with 

inger consumption, and may actually be attributable to a posi- 

ive shift in the composition and function of gastrointestinal mi- 

robiota. 16 

The 10.6% incidence of diarrhea in this study mirrors findings in 

revious trials but remains lower than the adverse effects reported 

or synthetic prokinetics. A similar prevalence of diarrhea in par- 

icipants consuming high-dose ginger (2 g/d). 17 A study compared 

erbal remedies and noted ginger’s mild laxative effect as a com- 

on, though manageable, side effect. 18 Incidence may depend on 

ndividual gastrointestinal sensitivity and the preparation method 

f ginger. 

igh tolerability ratings (87.2%) 

The majority (87.2%) of participants rated ginger supplemen- 

ation as good or excellent, aligning with findings from previous 

tudies. 13 A study showed that over 85% of participants reported 

ositive tolerability, even with mild adverse effects 14 Lete and Al- 

ué13 found similarly high satisfaction ratings in their study on gin- 

er for gastrointestinal disorders. This suggests that benefits out- 

eigh mild adverse effects for most patients. No participants rated 

olerability as poor or very poor, emphasizing ginger’s overall ac- 

eptance. Similar findings in clinical trials reinforce its status as a 

ell-tolerated natural remedy and reported no cases of poor tol- 

rability in their trial, highlighting the minimal severity of side ef- 

ects. 5 In comparative studies 12 ginger consistently showed better 

olerability than conventional pharmacological agents. 

Gender imbalance was observed in this study, with a higher 

roportion of female participants (78.7%). This demographic distri- 

ution reflects the higher prevalence of FD among women, which 
4

as been consistently reported in epidemiological studies. 13 How- 

ver, we recognize that this may limit the generalizability of our 

ndings to male patients with FD. 

Sex-related differences in gastrointestinal physiology, symptom 

erception, and metabolism could potentially influence the tolera- 

ility and response to ginger supplementation. For instance, stud- 

es suggest that variations in gastric emptying rates, hormonal in- 

uences, and pain sensitivity may differ between males and fe- 

ales, potentially affecting both the experience of FD symptoms 

nd the response to dietary interventions. 19 , 20 Additionally, differ- 

nces in enzyme activity related to ginger metabolism could play 

 role, though specific data on sex-based pharmacokinetics of gin- 

er compounds remain limited. 13 , 19 Given these differences, the 

tudy’s findings may not be directly applicable to male patients 

ith FD. Future research should include a more balanced gender 

istribution to evaluate potential sex-specific responses to ginger 

upplementation. 

trengths and Limitations of the Study 

trengths 

ocus on tolerability and safety 

Unlike most previous studies that primarily assess the efficacy 

f ginger, this study specifically evaluates its tolerability and poten- 

ial adverse effects in patients with FD, providing valuable insights 

or clinical practice. 

tandardized assessment methods 

The study employed structured questionnaires and standardized 

rocedures to assess tolerability and adverse effects, ensuring con- 

istency in data collection. 

onitoring of adverse events 

Participants were closely monitored throughout the study pe- 

iod, with physician evaluations complementing self-reported out- 

omes to minimize bias. 

eal-world applicability 

By using an open-label design, the study reflects a real-world 

etting where patients are aware of their treatment, which can en- 

ance the external validity of the findings. 

ontribution to existing literature 

The study adds to the growing body of research on ginger as a 

omplementary therapy for FD, particularly in terms of safety and 

cceptability, which are crucial for long-term adherence. 

imitations 

ack of a control group 

The absence of a placebo or alternative treatment group limits 

he ability to determine whether the observed tolerability and mild 

dverse effects are specific to ginger supplementation or part of 

atural variations in FD symptoms. 

pen-label design and potential bias 

Since participants were aware that they were receiving ginger 

upplementation, their perceptions of tolerability and adverse ef- 

ects may have been influenced by expectations, introducing po- 

ential bias. 

ender imbalance 

The majority of participants were female (78.7%), which 

ay limit the generalizability of findings to male patients, as 

ex-related differences in gastrointestinal response and ginger 

etabolism could play a role. 
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1

1

1

1

1

2

mall sample size 

A small sample size may limit the generalizability of the find- 

ngs. Future studies should increase the sample size to ensure more 

eliable results and improve the generalizability of the findings. 

eliance on self-reported data 

Although physician evaluations were included, tolerability rat- 

ngs were primarily self-reported, which introduces subjectivity 

nd potential recall bias. 

mplications for Clinical Practice 

The findings highlight the potential of dietary ginger as a safe 

nd effective option for managing FD, with significant implications 

or clinical practice. Clinically, they support the use of ginger as 

 natural, low-cost alternative or adjunct to conventional thera- 

ies for FD, particularly for patients seeking complementary treat- 

ent options. The high tolerability and safety of ginger may im- 

rove patient adherence and satisfaction with treatment regimens. 

rom a research perspective, these results pave the way for further 

nvestigations to confirm the benefits in larger and more diverse 

opulations, optimize dosage, and evaluate long-term safety and 

fficacy. Public health effort s could leverage ginger’s accessibility 

o improve FD management, especially in resource-limited settings 

here access to conventional medications may be constrained. 
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