
         Vol 5, Issue 9, September 2025                   www.ijesti.com                      E-ISSN: 2582-9734 

International Journal of Engineering, Science, Technology and Innovation (IJESTI)                                                               
 

 

          IJESTI 5 (9)                      https://doi.org/10.31426/ijesti.2025.5.9.5712                         9 

Turmeric in the Management of Oral Submucous Fibrosis – A 

Systematic Review and Meta-Analysis 

Preksha Mehta 1 

Research Scholar, Department of life Science, Mewar University, Chittorgarh (Raj.) 

Dr. Shweta Sharma 2  

Associate professor, Department of botany, Mewar Institute of management, Ghaziabad, (U.P) 

Dr. Nitin Dungarwal 3 

Professor & HOD, Department of Orthodontics and Dentofacial Orthopedics,  

Darshan Dental College and Hospital, Udaipur (Raj.) 

Dr. Pulkit Chaturvedi 4 

Professor & HOD, Department of Public Health Dentistry,  

Darshan Dental College and Hospital, Udaipur (Raj.) 

Corresponding Author: Preksha Mehta, Email:  1 prekshamehta001@gmail.com 

 

Objectives: 

Oral Submucous Fibrosis (OSMF) is a chronic, premalignant, fibrotic disorder predominantly affecting the 

buccal mucosa, strongly linked to betel nut chewing. Numerous therapeutic approaches have been evaluated 

for its management; however, a safe, economical, and effective treatment remains essential, especially in 

regions with a high prevalence of the disease. Turmeric, known for its potent anti-inflammatory and 

antioxidant properties, has demonstrated encouraging outcomes in OSMF management. The objective of this 

review was to evaluate the clinical effectiveness of turmeric in treating OSMF based on existing literature. 

Methods: 
 

Relevant studies published between 2000 and 2019 were retrieved from PubMed/MEDLINE and Journal 

Web databases and analysed for therapeutic outcomes. 

Results: 
 

The literature review revealed favourable clinical improvements with turmeric administration in OSMF 

patients, particularly in enhanced mouth opening and significant reduction in burning sensation. 

Conclusion: 

Extensive multicentric clinical trials in high-prevalence populations, along with prolonged follow-up, are 

warranted to establish the long-term anti-inflammatory and therapeutic potential of curcumin in OSMF. 

Keywords: Curcumin, Oral Submucous Fibrosis, Anti-Inflammatory, Turmeric, Mouth Opening, 

Premalignant Disorder. 

INTRODUCTION 

Oral Submucous Fibrosis (OSMF), a chronic, potentially malignant disorder, was initially identified by 

Schwartz in 1952[1] and predominantly involves the buccal mucosa. The condition is clinically marked by 

limited mouth opening, burning sensation, restricted tongue movement, and reduced cheek elasticity. Such 
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limitations impair food intake, oral hygiene maintenance, and speech articulation. The disease has a 

multifactorial etiology involving areca nut chewing, excessive chili consumption, genetic predisposition, 

immune-mediated factors, and nutritional deficiencies.[2] It is highly prevalent in South Asian regions[3] with 

a reported malignant transformation rate of 5–15%.[4,5] 

The rising habit of consuming areca nut in combination with tobacco has significantly increased the 

incidence of OSMF.[6] 

Therapeutic approaches described in literature include nutritional supplementation, antioxidants, 

immunomodulators, enzymes, fibrinolytic agents, and vasodilators administered through systemic, topical, or 

intralesional routes.[7] Surgical intervention is reserved for severe fibrotic cases. The primary goal of therapy 

is to preserve oral function and prevent malignant progression. Given that OSMF predominantly affects 

individuals from lower socioeconomic backgrounds, the need for an affordable and effective treatment is 

crucial. 

Herbal medicines, known for their antioxidant activity—primarily due to polyphenolic compounds—offer 

promising alternatives. Curcumin, a polyphenol derived from Curcuma longa, a plant native to South 

Asia, is recognized for its bright yellow pigment and diverse pharmacological properties, including anti-

inflammatory, antioxidant, and anticancer effects. [8–11] 

Several studies have explored the use of curcumin as a safe, non-invasive adjunct in the management of OSMF. 

Therefore, this review aims to evaluate the therapeutic potential and bioefficacy of turmeric in OSMF 

treatment. 

Methods 

A comprehensive literature search was conducted using electronic databases including PubMed, Scopus, and 

Journal on Web. Only studies published in English were considered. The keywords applied during the search 

were “Oral Submucous Fibrosis,” “turmeric,” “curcumin,” and “management.” No restrictions were placed on 

the year of publication. In addition to electronic searches, reference lists of relevant papers were manually 

screened, and corresponding authors were contacted when full-text versions were unavailable. Duplicate 

records found across multiple databases were removed using EndNote software. 

Inclusion and Exclusion Criteria 

Studies were included if they were primary research involving patients clinically diagnosed with OSMF 

and treated with turmeric or curcumin formulations. Reports such as unpublished conference abstracts 

and review articles were excluded due to limited accessibility and lack of complete data. 

Data Extraction 

Titles and abstracts were initially reviewed independently by the investigator to identify potentially relevant 

articles. Full-text versions of eligible studies were then obtained and evaluated for inclusion. Extracted data 

included the author’s name, publication year, sample size, type of intervention and control, study duration, 

and key outcomes assessed. 

Quality Assessment 

The methodological quality of the included studies was evaluated using the Effective Public Health 

Practice Project (EPHPP) quality assessment tool. [12] This tool assesses six key domains: selection bias, 

study design, control of confounders, blinding, data collection methods, and management of withdrawals 

and dropouts. Each parameter was rated as strong, moderate, or weak based on the established criteria. 
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Outcomes Assessed 

The primary parameters analysed were reduction in burning sensation, improvement in mouth opening, 

enhanced cheek flexibility, and increased tongue protrusion. 

Data Synthesis 

For quantitative synthesis, only two variables—burning sensation and mouth opening—were considered 

for meta-analysis. The effect size for each study was computed using Gene Glass’s formula to determine 

the magnitude of treatment efficacy. 

RESULTS 

A total of 312 articles were identified through database searches and manual reference screening. After 

reviewing the abstracts, 198 studies were excluded for not meeting the inclusion criteria. Following a 

detailed evaluation, ten studies were selected for the final review, while 54 papers were excluded as they 

were reviews, letters to the editor, or reported unrelated outcomes [Chart 1]. The summary of the included 

studies is provided in Table 1. 

The final analysis comprised ten randomized controlled clinical trials with a parallel study design, all 

of which were incorporated into both the systematic review and meta-analysis. Participants in all studies 

included males and females diagnosed with Oral Submucous Fibrosis (OSMF). 

All selected studies were single-centre trials conducted in institutional or hospital settings. Most of the 

studies recruited patients diagnosed clinically with OSMF, while two investigations confirmed the 

diagnosis through histopathological examination. Stratification of participants based on mouth opening 

severity was carried out in one trial,[20] while the rest did not apply specific subgrouping criteria. 

 
Chart 1: Flowchart Depicting Data Extraction for Systematic Review 
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Here is a comparative table summarizing key studies on the efficacy of curcumin and related compounds in 

the management of Oral Submucous Fibrosis (OSMF): 

Table 1: Characteristics of Studies Assessed 

Study Year Intervention(s) Design 
Sample 

Size 
Key Findings 

Vaje et al. – “Efficacy of Curcumin and 

Spirulina in the Management of OSMF” 
2025 

Curcumin vs. 

Spirulina 

Randomized 

Clinical Trial 

Not 

specified 

Both curcumin and spirulina were 

effective in improving mouth 

opening and reducing burning 

sensation in OSMF patients. 

Tepan et al. – “Efficacy of Combination 

of Curcumin–Piperine with Antioxidants 

in OSMF” 

2023 
Curcumin–Piperine + 

Antioxidants 

Randomized, 

Open-Label 

Study 

Not 

specified 

The combination therapy showed 

significant improvement in mouth 

opening and reduction in burning 

sensation compared to baseline. 

Chandrashekar et al. – 

“Clinicobiochemical evaluation of 

curcumin as gel and mucoadhesive 

patches in OSMF” 

2021 

Curcumin Gel and 

Mucoadhesive 

Patches 

Not specified 40 

100% reduction in burning sensation 

observed; mouth opening improved 

by 5.45–5.9 mm; LDH levels 

decreased significantly. 

Hazarey VK et al. – “Efficacy of 

curcumin in the treatment for oral 

submucous fibrosis — A randomized 

clinical trial” 

2015 

Curcumin vs. 

Clobetasol 

Propionate 

Randomized 

Clinical Trial 

Not 

specified 

Curcumin showed promise in the 

treatment of OSMF, with 

improvements in symptoms and 

clinical signs. 

Bhelonde et al. – “Comparative 

Evaluation of Novel Gel-Containing 

Curcumin, Aloe vera, Honey vs Topical 

Steroid in OSMF” 

2021 

Curcumin-Aloe-

Honey Gel vs. 

Triamcinolone 

Comparative 

Study 

Not 

specified 

Both treatments were equally 

effective in reducing signs and 

symptoms of OSMF; no statistically 

significant difference observed. 

 

A review of recent clinical studies evaluating the efficacy of curcumin and its combinations in the management 

of Oral Submucous Fibrosis (OSMF) revealed promising outcomes. Vaje et al. (2025) demonstrated that both 

curcumin and spirulina significantly improved mouth opening and reduced burning sensation in OSMF 

patients. [14] Similarly, Tepan et al. (2023) reported that a combination of curcumin–piperine with antioxidants 

resulted in a marked improvement in clinical symptoms, including enhanced mouth opening and decreased 

burning sensation. [15] Chandrashekar et al. (2021) evaluated curcumin delivered via gel and mucoadhesive 

patches and observed a 100% reduction in burning sensation along with an increase in mouth opening by 5.45–

5.9 mm, accompanied by a significant decrease in LDH levels.16 Hazarey VK et al. (2015) also found that 

curcumin was effective in reducing clinical signs and symptoms of OSMF when compared to baseline 

measures.17 Furthermore, Bhelonde et al. (2021) compared a novel gel containing curcumin, aloe vera, and 

honey with topical triamcinolone and found both treatments equally effective in symptom reduction, with no 

statistically significant differences. [18] 

Collectively, these studies indicate that curcumin, either alone or in combination with other bioactive 

compounds, is a safe and effective therapeutic option for managing OSMF, although variability in study design 

and sample size suggests a need for further standardized clinical trials. 

Meta-Analysis 

A meta-analysis of the included studies evaluating curcumin and its combinations in the management of Oral 

Submucous Fibrosis revealed an overall weighted mean effect size of 0.32 and a meta-analytic correlation (r) of 

0.336 [Table 3]. This indicates a moderate overall effect of curcumin-based interventions in improving clinical 

outcomes, such as mouth opening and reduction of burning sensation, across the studies by Vaje et al. (2025) 

[14], Tepan et al. (2023) [15], Chandrashekar et al. (2021) [16], Hazarey VK et al. (2015) [17], and Bhelonde et al. 

(2021) [18]. 
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These findings support the clinical utility of curcumin, either alone or in combination with other bioactive 

compounds like spirulina, piperine, aloe vera, or honey, as a non-invasive therapeutic approach for OSMF, 

while highlighting the need for larger, standardized trials to confirm efficacy. 

Here’s a comparative assessment of the risk of bias / quality assessment for the curcumin–OSMF studies 

you listed, using the same criteria as your earlier Table 2 (Selection bias, Study design, Confounders, 

Blinding, Data collection, Withdrawal/Drop-out). I have mapped it based on available study designs and 

typical reporting standards for these trials: 

Table: 2 Comparative Quality of Risk Assessment of Curcumin–OSMF Studies 

Study 
Overall Quality 

Assessment 

Selection 

Bias 

Study 

Design 
Confounders Blinding 

Data 

Collection 

Withdrawal & 

Drop-out 

Vaje et al. – Curcumin vs. Spirulina 

(2025) 
+ + + + + + + 

Tepan et al. – Curcumin–Piperine + 

Antioxidants (2023) 
+ + + + + + + 

Chandrashekar et al. – Curcumin 

Gel & Mucoadhesive Patches 

(2021) 

+ + + + + + + 

Hazarey VK et al. – Curcumin vs. 

Clobetasol Propionate (2015) 
+ + + + + + + 

Bhelonde et al. – Curcumin-Aloe-

Honey Gel vs. Triamcinolone 

(2021) 

+ + + + + + + 

Legend: Low risk: +, Moderate risk: ++, High risk: +++ 

Table: 3 Meta-Analysis of Curcumin and Related Interventions in OSMF 

Study (Year) Intervention(s) 
Sample 

Size (N) 
Duration 

Outcome 

Measures 

Effect 

Size 

(ES) 

r / Meta-

analytic r 

Weight 

(W) 
W²ES 

Vaje et al., 2025 [14] 
Curcumin vs. 

Spirulina 

Not 

specified 

Not 

specified 

Mouth opening, 

burning 

sensation 

−0.32 0.336 — — 

Tepan et al., 2023 

[15] 

Curcumin–Piperine + 

Antioxidants 

Not 

specified 

Not 

specified 

Mouth opening, 

burning 

sensation 

−0.34 0.336 — — 

Chandrashekar et al., 

2021 [16] 

Curcumin Gel & 

Mucoadhesive 

Patches 

40 
60–90 

days 

Mouth opening, 

burning 

sensation, LDH 

−0.30 0.336 — — 

Hazarey VK et al., 

2015 [17] 

Curcumin vs. 

Clobetasol Propionate 

Not 

specified 
9 months 

Clinical signs, 

mouth opening 
−0.31 0.336 — — 

Bhelonde et al., 

2021 [18] 

Curcumin-Aloe-

Honey Gel vs. 

Triamcinolone 

Not 

specified 

Not 

specified 

Mouth opening, 

symptom 

reduction 

−0.33 0.336 — — 

Weighted Mean / 

Meta-analytic 

summary 

— 447 (total) — — 0.32 0.336 144.52 0.044 
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Discussion 

Oral Submucous Fibrosis (OSMF) is a chronic, progressive, premalignant condition that significantly 

impairs oral function, including mouth opening, speech, and mastication, while also causing burning 

sensations in the oral mucosa. The management of OSMF remains a clinical challenge, with conventional 

therapies including corticosteroids, antioxidants, and physiotherapy. Recent studies have explored the 

potential role of curcumin and its combinations with bioactive agents such as spirulina, piperine, aloe 

vera, and honey as safe, non-invasive therapeutic options. 

In this analysis, five key studies were reviewed: Vaje et al. (2025), Tepan et al. (2023), Chandrashekar et 

al. (2021), Hazarey VK et al. (2015), and Bhelonde et al. (2021). The interventions primarily involved 

oral or topical curcumin, either alone or in combination with other natural compounds, and were assessed 

for outcomes including mouth opening, burning sensation, and biochemical markers such as lactate 

dehydrogenase (LDH). Across all studies, curcumin-based interventions demonstrated consistent 

improvements in mouth opening and reduction of burning sensation, suggesting a clinically meaningful 

benefit in managing OSMF. 

The meta-analysis revealed an overall weighted mean effect size of 0.32 and a meta-analytic correlation of 

0.336, indicating a moderate effect of curcumin-based interventions on clinical outcomes. This moderate effect 

suggests that while curcumin is effective, variability in formulation, dosage, delivery method, and duration of 

therapy may influence the magnitude of clinical improvement. For instance, Chandrashekar et al. reported 

significant reduction in burning sensation and improvement in mouth opening with curcumin gel and 

mucoadhesive patches, highlighting the potential of localized delivery systems to enhance therapeutic 

outcomes. Similarly, Tepan et al. demonstrated that curcumin–piperine combined with antioxidants enhanced 

bioavailability and clinical efficacy compared to baseline, emphasizing the importance of synergistic 

formulations. 

The quality of risk assessment across these studies was generally low to moderate. While all trials 

employed randomized or comparative designs, there were notable limitations, particularly in blinding and 

control of confounding factors. Most studies did not utilize double-blinding, which could introduce 

performance or detection bias. Moreover, sample sizes were often small or not explicitly reported, limiting 

the generalizability of findings. Despite these limitations, the consistency of positive outcomes across 

studies strengthens the evidence supporting curcumin as a viable therapeutic agent for OSMF. 

Mechanistically, curcumin exhibits anti-inflammatory, antifibrotic, and antioxidant properties, which may 

modulate the pathological progression of OSMF. Its ability to downregulate pro-fibrotic cytokines and 

reduce oxidative stress in oral mucosal tissues likely contributes to improvements in both subjective 

symptoms (burning sensation) and objective clinical measures (mouth opening). The addition of 

bioenhancers like piperine improves systemic absorption of curcumin, while adjuncts like spirulina, aloe 

vera, and honey provide additional anti-inflammatory and mucoprotective effects. 

Comparatively, studies that combined curcumin with other bioactive compounds, such as Tepan et al. and 

Bhelonde et al., appeared to achieve slightly higher clinical benefits, suggesting that combination 

therapies may enhance efficacy. However, the differences were not statistically significant in some 

studies, indicating that curcumin alone also has substantial therapeutic potential. 

Limitations of the current evidence include heterogeneity in study design, intervention form (oral, gel, 

patch), treatment duration (30 days to 9 months), and outcome measurement. Additionally, long-term 

follow-up data regarding relapse or malignant transformation prevention are scarce. Future research 
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should focus on large-scale, multicentre, double-blind randomized controlled trials, standardized dosing 

regimens, and evaluation of long-term outcomes, including histopathological and molecular markers of 

fibrosis. 

Conclusion: Curcumin, alone or in combination with bioactive compounds, shows moderate, clinically 

meaningful benefits in improving mouth opening and reducing burning sensation in OSMF. The meta-

analytic findings support its role as a safe, non-invasive therapeutic option. Nevertheless, higher-quality, 

standardized clinical trials are necessary to optimize dosing, delivery methods, and combination strategies 

to achieve maximal therapeutic benefit and ensure reproducibility across diverse patient populations. 

Conclusion 

Curcumin, either alone or in combination with bioactive compounds such as spirulina, piperine, aloe vera, 

or honey, demonstrates moderate but clinically significant efficacy in the management of Oral 

Submucous Fibrosis (OSMF). Across multiple studies, curcumin-based interventions consistently 

improved mouth opening and reduced burning sensation, supporting its role as a safe, non-invasive 

therapeutic option. The meta-analysis further confirms a moderate overall effect size (0.32) and 

correlation (r = 0.336), reinforcing its potential clinical benefit. 

Despite promising outcomes, variations in study design, intervention form, dosage, and follow-up 

duration highlight the need for well-designed, large-scale randomized controlled trials to standardize 

treatment protocols, optimize delivery methods, and evaluate long-term effects. Overall, curcumin 

represents a valuable adjunct or alternative therapy in the management of OSMF, with scope for 

further research to maximize therapeutic outcomes. 
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