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Abstract 

Background: Nutritional deficiencies, particularly of 

iron and essential vitamins, have long been implicated in 

the etiology and progression of Oral Submucous Fibrosis 

(OSMF). Recent evidence also suggests that alterations in 

complete blood count (CBC) parameters may reflect 

underlying inflammatory activity and systemic changes 

associated with chronic oral conditions. 

Aim: To evaluate the haematological profile and 

correlate it with the severity of OSMF in the Western 

Rajasthan population. 

Objective: To assess the relationship between various 

haematological parameters and different clinical stages of 

OSMF. 

Materials and Methods: Outpatients reporting to the 

Department of Oral Medicine and Radiology were 

screened, and 80 clinically diagnosed OSMF subjects 

were selected following the WHO (2005) criteria. 

Informed consent was obtained from all participants. 

Detailed oral examination, habit history, and clinical 

staging were recorded using a structured case history 

proforma. The 80 OSMF patients were categorized into 
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four groups according to Chandramani More et al. (2011) 

staging system. All subjects underwent haematological 

investigations the following morning to evaluate their 

blood profile. 

Results: Haematological parameters such as hemoglobin 

(Hb), packed cell volume (PCV), mean corpuscular 

volume (MCV), mean corpuscular hemoglobin (MCH), 

mean corpuscular hemoglobin concentration (MCHC), 

serum iron, and vitamin B12 levels were significantly 

higher in normal subjects compared to OSMF patients. 

Among OSMF patients, these values showed a 

progressive decline from stage I to stage III, 

demonstrating a significant correlation between 

advancing disease severity and deteriorating 

haematological status. 

Conclusion: The study highlights a significant 

association between OSMF severity and altered 

haematological parameters. These findings suggest that 

haematological profiling may serve as a useful adjunctive 

diagnostic and prognostic marker in the management of 

OSMF. 

Keywords: Oral Submucous Fibrosis, Haematological 

parameters. 

Introduction 

Oral Submucous Fibrosis (OSMF) is a chronic, 

progressive, potentially malignant disorder first described 

by Schwartz in 1952 as ―Atrophica idiopathica mucosae 

oris‖ and later defined by Pindborg in 1966 as a condition 

marked by juxtaepithelial inflammation, fibroelastic 

changes in the lamina propria, and epithelial atrophy 

leading to mucosal stiffness and trismus
1-3

. Clinically, 

OSMF presents with burning sensation, reduced tongue 

mobility, blanching, leathery mucosa, depapillation, and 

progressive limitation of mouth opening
4,5

. The disorder 

predominantly affects populations across India, Pakistan, 

Sri Lanka, Bangladesh, Taiwan, and among South Asian 

diaspora, with prevalence influenced by geographic and 

cultural habits
6-9

. Areca nut chewing is recognized as the 

primary etiological factor, though additional contributors 

such as chili intake, malnutrition, vitamin deficiencies, 

and genetic susceptibility have been suggested
10-12

. 

Nutritional deficiencies, particularly of iron and vitamin 

B12, may compromise epithelial integrity and have been 

reported in OSMF patients
13

. Recent evidence also 

highlights the potential role of hematological 

parameters—including complete blood count (CBC)—as 

markers of inflammation and disease progression
14-15

. 

Considering the multifactorial nature of OSMF, the 

present study aims to evaluate the hematological profile 

and correlate it with disease severity in the Western 

Rajasthan population. The objectives of this study are to 

analyze the correlation between hematological parameters 

and different stages of OSMF, and to assess whether 

hematological profile can serve as a diagnostic marker in 

OSMF. 

Material and methods 

The present cross-sectional study titled ―Evaluation of the 

haematological profile and its correlation with the 

severity of Oral Submucous Fibrosis in the Western 

Rajasthan population‖ was conducted in the Department 

of Oral Medicine and Radiology, Darshan Dental College 

and Hospital, Udaipur. A total of 80 patients clinically 

diagnosed with OSMF based on WHO (2005)⁴ criteria 

were included after obtaining informed consent. 

Individuals above 18 years of age and free from systemic 

diseases were recruited and divided into four groups (n = 

20 each) according to the clinical staging proposed by 

Chandramani B. More et al. (2011)⁸. 

Inclusion criteria- Patients clinically diagnosed with 

OSMF (WHO, 2005)⁴. Individuals without systemic 
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diseases. Willing participants providing informed 

consent. 

Exclusion criteria - Systemic illness and presence of 

mucosal lesions other than OSMF. 

Clinical examination was performed using standard 

diagnostic armamentarium including mouth mirror, 

explorer, probe, gloves, gauze, and illumination. 

Diagnosis was based on typical features such as burning 

sensation, mucosal blanching, fibrous bands, restricted 

mouth opening, and tongue rigidity. Staging included 

clinical (S1–S4) and functional (M1–M4) classifications. 

All participants underwent hematological assessment the 

following morning. After aseptic precautions, 5 mL of 

fasting venous blood was collected from the median 

cubital vein. Hemoglobin, PCV, MCV, MCH, and 

MCHC were estimated using an automated cell counter, 

while serum iron levels were measured using Ferrene’s 

method. Samples were processed using deionized 

glassware and analyzed on a semi-autoanalyzer 

(Microlab-200) following manufacturer guidelines. 

Normal reference ranges for males and females were used 

for comparison. (Table 1). 

Table 1: List of tests that were studied under haematological profile
6,7

 

S.No Blood Test  Normal reference range values 

  Male Female 

1 Hb (g/dL)  14 to 18 g/dl  12 to 16 g/dl 

2 PCV(%)  38.3% to 48.6%  35.5% to 44.9% 

3 MCV(fl)  90–100  80–98 

4 MCH (picograms per cell)  28 to 31  27 to 29 

5 MCHC (g/dL)  32–36  30-34 

6 Iron (mcg/dL)  64 to 170  60-168 

Statistical Analysis 

Data were compiled and analyzed using Chi-square test 

for categorical variables. Independent t-test was 

employed to compare mean hematological values among 

different OSMF stages. A p-value < 0.05 was considered 

statistically significant. 

 

Figure 1: Schematic diagram of methodology 

Results 

A total of 80 clinically diagnosed OSMF patients were 

included in the study. The highest prevalence was seen in 

the 31–40-year age group (36.25%), followed by 20–30 

years (23.75%). Overall, 80% of the study population 

were males. Both age and gender distributions were 

statistically significant (p=0.031 and p=0.012, 

respectively). (Table (2,3) & Graph (1,2)) 
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Table 2 & Graph 1: Distribution of study participants according to age. 

Age groups (years) Number Percentage t value p value 

20-30 19 23.75   

31-40 29 36.25   

41-50 15 18.75 0.962 0.031* 

51-60 10 12.50   

61-70 07 8.75    

Mean ±SD (years)                                             35.81±2.36 

 

 

Table 3 & Graph 2: Distribution of study participants according to gender 

Gender Number Percentage   

Male 64 80.00 0.863 0.012* 

Female 16 20.00   
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Regarding habit history, gutka was the most common habit (32.50%), followed by pan (22.50%), khaini (12.50%), and 

cigarette smoking (10%), while 22.50% reported multiple habits. Habit frequency was highest in the 3–4 times/day 

group (45%), and the most common habit duration was 6–10 years (35%), followed by 2–5 years (25%). All habit 

variables were statistically significant. (Table 4 & Graph 3) 

Table 4 & Graph 3: Habit history among patients 

Habit Number Percentage   

Gutka 26 32.50   

Pan 18 22.50 0.974 0.011* 

Khainii 10 12.50   

Cigarette 08 10.00   

More than one habit 18 22.50    

 

 

Clinical staging showed that most patients were in Stage S2 (36.25%) and S3 (37.50%), while 17.50% presented with 

Stage S4. Functional staging revealed most patients in M2 (35%) and M3 (33.75%). Both staging distributions were 

statistically significant. (Table (5,6), & Graph (4,5)), (Figure 2,3,4,5). 

Table 5 & Graph 4: Distribution of patients according to Clinical staging. 

 Number Percentage   

S1 07 08.75   

S2 29 36.25   0.942 0.041* 

S3 30 37.50   

S4 14 17.50   
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Table 6 & Graph 5: Distribution of patients according to Functional staging. 

Functional Staging Number Percentage   

M1 10 12.50   

M2 28 35.00 0.873 0.032* 

M3 27 33.75   

M4 15 18.75   

 

 

Hematological assessment showed decreased values in all parameters across the OSMF population. Mean Hb, PCV, 

MCV, MCH, MCHC, and serum Iron levels were lower in females than males, and all were significantly reduced 

compared to normal reference ranges (p=0.002). (Table 7). 
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Table 7: Haematological parameters (Mean ± SD), t-values and p-values in male, female and all OSMF patients 

Parameter All Patients (Mean ± SD) Male (Mean ± SD) Female (Mean ± SD) t-value p-value 

Hb (g/dL) 10.69 ± 1.24 11.24 ± 2.03 9.27 ± 0.96 0.817 0.002 

PCV (%) 33.70 ± 2.35 34.57 ± 3.14 31.18 ± 1.07 0.928 0.013 

MCV (fL) 81.59 ± 2.35 83.23 ± 3.14 78.18 ± 1.07 0.702 0.021 

MCH (pg/cell) 24.07 ± 1.12 25.23 ± 1.04 23.18 ± 1.17 0.813 0.011 

MCHC (g/dL) 29.34 ± 1.03 31.27 ± 1.11 28.23 ± 1.04 0.924 0.015 

Iron (mcg/dL) 56.93 ± 2.14 58.34 ± 2.02 54.17 ± 2.16 0.815 0.012 

A progressive decline in hematological parameters was 

observed with increasing clinical and functional severity 

of OSMF. As staging advanced from S1 to S4 and from 

M1 to M4, mean values of Hb, PCV, MCV, MCH, 

MCHC, and Iron consistently decreased. All correlations 

between disease severity and hematological profile were 

statistically significant (p<0.05). 

Overall, the results demonstrate a strong negative 

correlation between OSMF severity and hematological 

parameters, indicating that worsening fibrosis is 

associated with increasing hematological deficiencies. 

(Table 8). 

Table 8: Correlation of Haematological Parameters with Clinical and Functional Staging in OSMF Patients 

Parameter Stage Type Stage Male (Mean) Female (Mean) t-value p-value 

Hb (g/dL) Clinical S1 15.20 12.20 0.963 0.023 

  S2 13.50 11.50 0.963 0.023 

  S3 12.02 10.81 0.963 0.023 

  S4 11.70 09.93 0.963 0.023 

 Functional M1 15.31 13.31 1.063 0.003 

  M2 13.61 11.61 1.063 0.003 

  M3 12.13 10.92 1.063 0.003 

  M4 11.81 09.04 1.063 0.003 

PCV (%) Clinical S1 33.87 31.76 1.053 0.002 

  S2 32.56 30.49 1.053 0.002 

  S3 31.34 29.28 1.053 0.002 

  S4 30.21 28.14 1.053 0.002 

 Functional M1 33.76 31.65 0.821 0.012 

  M2 32.45 30.38 0.821 0.012 

  M3 31.23 29.17 0.821 0.012 

  M4 30.10 28.03 0.821 0.012 

MCV (fl) Clinical S1 87.22 85.11 0.113 0.01 
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  S2 86.16 84.07 0.113 0.01 

  S3 85.34 83.15 0.113 0.01 

  S4 84.19 84.07 0.113 0.01 

 Functional M1 87.33 85.22 0.779 0.042 

  M2 86.27 84.18 0.779 0.042 

  M3 85.45 83.26 0.779 0.042 

  M4 84.21 84.18 0.779 0.042 

MCH (pg/cell) Clinical S1 25.12 24.03 0.983 0.01 

  S2 24.27 23.16 0.983 0.01 

  S3 23.12 22.03 0.983 0.01 

  S4 22.19 21.08 0.983 0.01 

 Functional M1 25.23 24.14 0.981 0.001 

  M2 24.38 23.27 0.981 0.001 

  M3 23.23 22.14 0.981 0.001 

  M4 22.20 21.19 0.981 0.001 

MCHC (g/dL) Clinical S1 33.31 31.20 0.883 0.01 

  S2 32.44 32.33 0.883 0.01 

  S3 31.09 31.12 0.883 0.01 

  S4 30.14 30.25 0.883 0.01 

 Functional M1 33.42 31.11 0.994 0.012 

  M2 32.55 32.44 0.994 0.012 

  M3 31.11 31.23 0.994 0.012 

  M4 30.25 30.36 0.994 0.012 

Iron (mcg/dL) Clinical S1 60.34 56.28 0.883 0.01 

  S2 58.12 54.17 0.883 0.01 

  S3 56.21 52.09 0.883 0.01 

  S4 54.26 50.22 0.883 0.01 

 Functional M1 60.45 56.39 0.994 0.012 

  M2 58.23 54.17 0.994 0.012 

  M3 56.33 52.10 0.994 0.012 

  M4 54.26 50.23 0.994 0.012 
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Figure 2: Stage 1 Oral submucous fibrosis patients based 

on clinical exam according to Chandramani More 

classification.  

 

Figure 3: Stage 2 Oral submucous fibrosis patients based 

on clinical exam according to Chandramani More 

classification.  

 

Figure 4: Stage 3 of Oral submucous fibrosis patients 

according to Chandramani More classification. 

 

Figure 5: Stage 4 Oral Submucous fibrosis patient 

according to Chandramani More classification.  

Discussion 

Oral submucous fibrosis (OSMF) is a potentially 

malignant disorder characterized by progressive fibrosis 

of the oral mucosa, leading to restricted mouth opening 

and functional impairment. It is particularly prevalent in 

South Asian populations, with areca nut chewing 



 

Deepika Sharma et al.                           International Journal of Medical Science and Applied Research (IJMSAR) 

17 | P a g e  
 

identified as the primary etiological factor. Nutritional 

deficiencies, genetic predisposition, and immunologic 

factors further contribute to its pathogenesis.
16-20

 

Hematological parameters, particularly hemoglobin (Hb) 

and serum iron levels, serve as biochemical markers 

reflecting nutritional status and mucosal integrity. Iron, 

vitamin B12, and folate are critical for maintaining oral 

epithelial health. Deficiency of these elements can impair 

epithelial maturation, enhance collagen cross-linking, and 

promote submucosal fibrosis.
21-25

  

In this study, OSMF patients demonstrated significantly 

lower Hb, PCV, MCV, MCH, MCHC, and serum iron 

levels compared to healthy individuals. These values 

progressively decreased with increasing clinical and 

functional severity of OSMF, highlighting a clear 

correlation between hematological deficiencies and 

disease progression.
26-30

 

Our findings are consistent with previous studies 

reporting a high prevalence of iron deficiency anemia in 

OSMF patients. Reduced serum iron and hemoglobin 

levels compromise oral mucosal resilience, exacerbate 

epithelial atrophy, and increase susceptibility to 

irritants.17-20 Additionally, insufficient iron impairs 

hydroxylation of proline and lysine, essential for collagen 

maturation, thereby contributing to excessive deposition 

of cross-linked collagen—a hallmark of OSMF. Vitamin 

B12 deficiency, although less pronounced, may act 

synergistically with iron deficiency to exacerbate 

mucosal damage.
23,31-35

 

The clinical implications are significant: early assessment 

and correction of hematological deficiencies may prevent 

or slow disease progression. Iron and antioxidant 

supplementation, along with lifestyle modifications, have 

been shown to improve mucosal health and potentially 

reduce malignant transformation risk.
6,24,26

 

While biopsy remains the gold standard for diagnosis, 

hematological evaluation offers a minimally invasive, 

cost-effective approach for monitoring disease severity 

and prognosis. OSMF is strongly associated with 

hematological alterations, particularly iron deficiency and 

reduced hemoglobin levels. These deficiencies not only 

reflect poor nutritional status but also contribute to the 

pathogenesis and progression of the disorder.
24,28,36-38

 

Routine hematological profiling can serve as a useful 

adjunct in early diagnosis, staging, and management of 

OSMF, emphasizing the need for integrated nutritional 

and therapeutic interventions to improve patient 

outcomes. Further research is warranted to explore the 

mechanistic links between trace element deficiencies and 

malignant transformation in OSMF.
39-40

 

Conclusion 

This study evaluated the haematological profile and 

correlate it with the severity of Oral Submucous Fibrosis 

in Western Rajasthan population. It was observed that the 

values of haematological tests like (Hb (g/dL), PCV, 

MCV (fl), MCH, MCHC, Iron (mg/dL) and Vitamin B12 

(pg/ml) was greater in normal subjects as compared to 

OSMF patients. In OSMF patients values were found to 

decrease further as the severity (staging) of OSMF 

increased. The findings were statistically significant 

showing decrease in the values of different 

haematological parameters as the stage of OSMF 

progressed from stage I to stage III. Haematological 

profile can be used as a diagnostic marker in Oral 

Submucosa Fibrosis. 
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