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Background: To assess and compare the salivary flow rate (SFR) and salivary pH among areca nut chewers, oral submucous fibrosis 
(OSMF) patients and apparently healthy individuals.
Methods: A comparative study was conducted to assess and compare the SFR and pH among 135 outpatients (45 areca nut chewers 
＋ 45 OSMF ＋ 45 control) at The Oxford Dental College and Research Hospital, Bangalore, India. Subjects were interviewed using structural 
proforma and Modified Schirmer strips and pH paper were implemented for assessing SFR and pH respectively. Statistical analysis was 
done using IBM SPSS ver. 21.0 software.
Results: A statistically significant increase in SFR (35.7 mm at 3rd minutes) among areca nut group and a decrease in SFR among OSMF 
group (23.4 mm at 3rd minutes) when compared to apparently healthy subjects (30.7 mm at 3rd minutes). The mean pH among areca 
nut, OSMF and control groups was 6.76, 6.82, and 6.74 respectively with no statistical significance.
Conclusions: The observation and findings of the study clearly showed hypersalivation among areca nut group and hyposalivation among 
OSMF group, with no significant change in salivary pH when compared to healthy subjects.
(J Cancer Prev 2015;20:208-215)
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INTRODUCTION

Oral submucous fibrosis (OSMF) is cause for concern because 

it is one of the preventable, prevalent, premalignant condition of 

oral mucosa in India. Based on the clinical and epidemiological 

studies it has been noted that OSMF is increasingly associated 

with gutkha chewing habit.1

Approximately, 600 million people use areca nut worldwide in 

some form and is the fourth most commonly used psychoactive 

substance. Areca nut contains 4 major alkaloids: arecoline, 

arecaidine, guvacoline, and guvacine. In the presence of lime 

(calcium oxide, turns to alkali calcium hydroxide in aqueous form), 

arecoline and guvacoline are largely hydrolysed into arecaidine 

and guvacine respectively. Arecoline is a parasympathomimmetic 

while arecaidine lacks it. Areca nut can be consumed in the raw 

form, or wrapped in betel leaves, lime and other condiments. 

Tobacco, which is often chewed along with areca nut acts on 

certain cholinergic receptors in the brain and other organs 

causing a neural activation.2

Several studies of resting salivary pH estimate a range of 5.5 to 

7.9, with the higher pH exhibited upon increased salivary flow 

rate (SFR). The pH of saliva is maintained by the carbonic acid/ 

bicarbonate system, phosphate system and protein system.2

Given the paucity of literature on the influence of areca nut 

chewing on SFR and pH, the present study was intended to assess 

and compare the alteration in SFR and pH among areca nut 

chewers, OSMF and healthy subjects.



 

Nishat Fatima Abdul Khader and Sujatha Dyasanoor: Assessment of SFR and pH Among Areca Nut Chewers and OSMF Subjects 209

Figure 1. Schirmer strip. Figure 2. pH paper.

MATERIALS AND METHODS

A comparative study was conducted in outpatient department, 

the Oxford Dental College and Research Hospital, Bangalore. 

The study group consisted of 135 outpatients (45 OSMF ＋ 45 

areca nut chewers without OSMF ＋ 45 controls) between the age 

group of 18 to 45 years. The subjects were explained about the 

procedure involved in the study and informed consent was 

obtained. The study protocol was approved by the institutional 

ethical committee.

A detailed case history along with habit of smoking, alcoholism, 

oral hygiene habits (use of alcohol containing mouthwash) was 

taken from all the individuals. An informed consent was obtained 

from all the patients along with the explanation of the procedure 

to be performed.

A thorough clinical examination was performed and subjects 

were provisionally diagnosed with OSMF based on clinical 

features and staged according to Pindborgs criteria.3 The areca nut 

chewers and apparently healthy subjects were selected based on 

the age and gender matching with the OSMF subjects. Control 

group included subjects without history of habits and systemic 

illness. The subjects were selected based on the following criteria: 

− Inclusion criteria

ㆍSubjects with a chewing habit of areca nut (raw and commer-

cially available forms of areca nut) Pan masala, Betel quid, 

Supari, RMD.

ㆍSubjects with clinically proven OSMF (Stage I and Stage II) 

(burning sensation, restricted mouth opening, palpable 

fibrous bands). 

− Exclusion criteria

ㆍIndividuals above 45 years of age.

ㆍIndividuals with other habits like smoking, consumption of 

alcohol, Ghutka or any other form of tobacco chewing.

ㆍIndividuals undergoing treatment for OSMF.

ㆍIndividuals with any known stress, systemic illness or pregnancy.

ㆍIndividuals under any drugs like anti-cholinergics, diuretics, 

antihistamines, anti-hypertensives & psychoactive substance 

that might alter the salivary parameters.

Symptom of xerostomia was recorded using Fox et al.4 

questionnaire. After intraoral clinical examination, the lesion 

was provisionally clinically diagnosed as OSMF and staged by 

Pindborgs.3

All the participants were asked to refrain from eating, 

drinking, chewing gum, areca nut chewing and oral hygiene 

procedures like brushing and mouth rinsing for at least 2 hours 

prior to the appointment. Assessment of xerostomia, and salivary 

pH were evaluated between 09.00 a.m. and 11.00 a.m.

The study utilized Schirmer paper (tear touch from Madhu 

Instruments Pvt. Ltd., New Delhi, India; Medline, Mundelein, IL, 

USA) (Fig. 1) and pH indicator strips (colormetric paper strips 

from Carolina Biologicals [pH 5-10], www.carolina.com) (Fig. 2).

1. Modified Schirmer test procedure

The subject was asked not to eat or drink 2 hours prior to the 

modified Schirmer test (MST). After a period of 3 to 5 minutes 

rest, the patient was asked to swallow all the saliva in the mouth 

prior to the test, and not to swallow anymore during the test. In 

addition, the patient was asked to rest the tongue on the hard 
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Figure 4. Salivary pH determination.

Figure 3. Salivary flow rate determi-
nation.

palate so that the test strip would not touch the tongue during the 

test. The MST strip was held vertically with a cotton plier and the 

round end of the strip was positioned at the floor of mouth. When 

the round end of the strip contacted moisture, the saliva traveled 

up the strip and its distance was read at 1, 2, and 3 minutes and 

recorded immediately (Fig. 3).

− Inference5

ㆍNormal SFR: 25-30 mm

ㆍDry mouth: 10-15 mm

ㆍMild dryness: 6-10 mm

ㆍModerate dryness: 2-5 mm

ㆍSevere dryness: 0-1 mm

The test was carried out in the morning hours between 09.00 

a.m. to 11.00 a.m. considering the circadian variation.5-7

2. pH strip method

Salivary pH was measured immediately after measuring SFR 

using the pH strips. Stimulated saliva was collected from floor of 

the mouth through the submandibular ducts. The change in color 

of the strip was noted and matched with the color coding based 

on the pH strip and noted accordingly (Fig. 4).5,6

− Inference6,7

ㆍNormal salivary pH ranges from 6.5-7.5.

ㆍIf pH value is below 6.5 it indicates an acidic pH.

ㆍIf pH value is above 7.5, it indicates an alkaline pH.

3. Statistical analysis

Statistical analysis incorporated ANOVA for multiple group 

comparison and Neumans Keuls post hoc test for group 

comparison. Results were expressed as mean ± SD and range 

values. Pearson’s correlation coefficient was used to assess the 

relationship between salivary parameters. The df between 

variables was also observed. A P-value of 0.05 was set for 

statistical analysis. The analysis was carried out using IBM SPSS 

ver. 21.0 software (IBM Co., Armonk, NY, USA).
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Demographic character Areca nut chewer OSMF Control

Age (yr)
18-20 6 (13.3) 6 (13.3) 6 (13.3)
21-30 25 (55.6) 25 (55.6) 25 (55.6)
31-40 10 (22.2) 10 (22.2) 10 (22.2)
≥41 4 (8.9) 4 (8.9) 4 (8.9)

Gender
Malea 39 (86.7) 39 (86.7) 39 (86.7)
Femaleb 6 (13.3) 6 (13.3) 6 (13.3)

Socioeconomic status
Lower class 26 (57.8) 30 (66.7) 9 (20.0)
Middle class 19 (42.2) 14 (31.1) 27 (60.0)
Upper class 0 (0.0) 1 (2.2) 9 (20.0)

Values are presented as number (%). P ＜ 0.05 indicates significant 
at 5% level of significance (chi-square = 30.3773,  df = 4, P = 
0.00001). OSMF, oral submucous fibrosis. aMean age: 28.7 years. 
bMean age: 29.6 years.

Table 1. Demographic characters including age, gender and socio-
economic status among study samples

Variable Areca nut group OSMF group Total

Frequency of habit (/day)a

1-3 22 (48.9) 14 (31.1) 36
3-5 14 (31.1) 11 (24.4) 25
5-7 6 (13.3) 10 (22.2) 16
≥8 3 (6.7) 10 (22.2) 13
Total 45 (100.0) 45 (100.0) 90

Exposure of habit (min)b

≤1 2 (4.4) 2 (4.4) 4
2-5 13 (28.9) 12 (26.7) 25
5-10 12 (26.7) 11 (24.4) 23
≥ 11 18 (40.0) 20 (44.4) 38
Total 45 (100.0) 45 (100.0) 90

Duration of habit (yr)c

≤1 9 (20.0) 3 (6.7) 12
1-3 17 (37.8) 10 (22.2) 27
3-5 9 (20.0) 12 (26.7) 21
＞5 10 (22.2) 20 (44.4) 30
Total 45 (100.0) 45 (100.0) 90

Values are presented as number (%) or number only. achi-square = 
6.9072,  df = 3, P = 0.0749. bchi-square = 0.1899, df = 3, P = 
0.9793. cchi-square = 8.5771, df = 3, P = 0.0355.

Table 2. Distribution of respondents by frequency, exposure and
duration of habit among oral submucous fibrosis (OSMF) and areca
nut groups

RESULTS

Out of 45 OSMF subjects, 39 males (86.7%) with a mean age of 

28.7 years and 6 females (13.3%) with a mean age of 29.6 years 

were observed (Table 1). The areca nut chewers and healthy 

individuals were matched by the same age and gender as of the 

OSMF group. The maximum number of OSMF subjects belonging 

to 21 to 30 years of age group was 25 cases (55.6%), followed by 10 

cases (22.2%) in 31 to 40 years of age, 6 cases (13.3%) in 18 to 20 

years of age, and the least of 4 cases (8.9%) in ≥ 41 years of age. 

The socioeconomic status (SES) among the three groups revealed 

30 cases (66.7%) and 26 cases (57.8%) among the OSMF and areca 

nut chewers respectively belonging to the lower SES with 

statistical significance (P = 0.00001). Of the control group 27 

cases (60.0%) of the individuals belonged to middle SES.

The respondents by frequency, exposure and duration with 

areca nut chewing habit demonstrated 22 cases (48.9%) of the 

areca nut chewers and 14 cases (31.1%) amongst OSMF subjects 

had a habit frequency of maximum1 to 3 per day. The comparison 

between the two groups with the exposure of the habit inferred 

18 cases (40.0%) among areca nut chewers and 20 cases (44.4%) 

among OSMF group with a habit usage of ≥ 11 minutes. When 

the respondents were compared with the duration of the habit, 

20 cases (44.4%) of the OSMF group used for ＞ 5 years and 17 

cases (37.8%) of the areca nut chewers had the habit for a 

maximum of 1 to 3 years. Statistical significance (P = 0.035) was 

observed with the duration of the habit between the two groups 

(Table 2).

The comparison of the SFR among the three groups at 1st, 2nd 

and 3rd minutes revealed an overall mean of the SFR among areca 

nut chewers as follows: 17.2 mm, 28.4 mm and 35.7 mm; among 

OSMF group as 12.8 mm, 19.5 mm and 23.4 mm and among 

control group as 14.9 mm, 24.2 mm and 30.7 mm, respectively. 

Pair wise comparison done by Newman-Keuls post hoc test 

showed statistical significance at 1st minutes (P = 0.0116), 2nd 

minutes (P = 0.0042) and 3rd minutes (P = 0.0060) among areca 

nut vs. OSMF subjects suggestive of an increase in SFR among 

areca nut chewers; statistical significance only at 3rd minutes (P 

= 0.0011) was observed with areca nut chewer vs. control group; 

statistical significance at 2nd minutes (P = 0.0023) and at 3rd 

minutes (P = 0.00001) was observed among OSMF vs. control 

suggestive of marked reduction of SFR among OSMF group (Table 

3, Fig. 5).

Comparison of the 3 groups with respect to salivary pH 

corroborated the mean ± SD of salivary pH among the areca nut 

chewers to be 6.76 ± 0.39, OSMF group 6.82 ± 0.60 and control 

group 6.74 ± 0.33. Pair wise comparison was performed showing 

no statistical significance (areca nut group vs. OSMF, P = 0.4900, 

areca nut group vs. control, P = 0.9084 and OSMF vs. control 

group, P = 0.6997) (Table 4. Fig. 6).

Correlation of frequency, exposure and duration of SFR among 

areca nut chewers and OSMF group at the 1st, 2nd and 3rd 

minutes indicated negative Spearman’s coefficient correlation to 
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Figure 6. Comparison of the study groups with salivary pH. OSMF, 
oral submucous fibrosis.

Variable
1st minute 

(mm)
2nd minute 

(mm)
3rd minute 

(mm)

Areca nut group 17.2 ± 9.0 28.4 ± 9.0 35.7 ± 6.6
OSMF group 12.8 ± 8.1 19.5 ± 8.7 23.4 ± 7.1
Control group 14.9 ± 2.7 24.2 ± 2.6 30.7 ± 2.5
F-value 4.1073 6.4876 18.1232
P-value 0.0186* 0.0021* 0.00001*
Pair wise comparisons by Newman-Keuls posthoc test (P-value)

Areca nut vs. OSMF 0.0116* 0.0042* 0.0060*
Areca nut vs. control 0.1418 0.8978 0.0011*
OSMF vs. control 0.1626 0.0023* 0.00001*

Values are presented as mean ± SD. OSMF, oral submucous fibrosis. 
*P ＜ 0.05.

Table 3. Comparison of salivary flow rate among the study groups 
at 1st, 2nd, and 3rd minutes by one way ANOVA

Variable Spearman’s R P-value

Frequency (per day) with SFR at 1st minute −0.6354 0.00001*
Frequency (per day) with SFR at 2nd minute −0.6483 0.00001*
Frequency (per day) SFR at 3rd minute −0.5406 0.0001*
Exposure (in minute) with SFR at 1st minute −0.5618 0.0001*
Exposure (in minute) with SFR at 2nd minute −0.5968 0.00001*
Exposure (in minute) with SFR at 3rd minute −0.5547 0.0001*
Duration (year) with SFR at 1st minute −0.5465 0.0001*
Duration (year) with salty SFR at 2nd minute −0.5906 0.00001*
Duration (year) with SFR at 3rd minute −0.4850 0.0007

SFR, salivary flow rate. *P ＜ 0.05 is considered statistically 
significant.

Table 5. Correlation of habit frequency, duration and exposure on
SFR among areca nut groups

Figure 5. Comparison of salivary flow rate among the study groups 
at 1st, 2nd, and 3rd minutes. OSMF, oral submucous fibrosis.

Variable Value

Areca nut group 6.76 ± 0.39
OSMF group 6.82 ± 0.60
Control group 6.74 ± 0.33
F-value 0.3795
P-value 0.6850
Pair wise comparisons by Newman-Keuls posthoc test (P-value)

Areca nut vs. OSMF 0.4900
Areca nut vs. control 0.9084
OSMF vs. control 0.6997

Values are presented as mean ± SD. OSMF, oral submucous fibrosis.

Table 4. Comparison of the study groups with salivary pH

Variable Spearman’s R P-value

Frequency (per day) with SFR at 1st minute −0.6128 0.00001*
Frequency (per day) with SFR at 2nd minute −0.5888 0.00001*
Frequency (per day) SFR at 3rd minute −0.5794 0.00001*
Exposure (in minute) with SFR at 1st minute −0.6953 0.00001*
Exposure (in minute) with SFR at 2nd minute −0.6937 0.00001*
Exposure (in minute) with SFR at 3rd minute −0.7432 0.00001*
Duration (year) with SFR at 1st minute −0.2678 0.0754
Duration (year) with salty SFR at 2nd minute −0.2421 0.1091
Duration (year) with SFR at 3rd minute −0.1520 0.3188

SFR, salivary flow rate. *P ＜ 0.05 is considered statistically 
significant.

Table 6. Correlation of habit frequency, duration and exposure on
SFR (measured in millimeter) among oral submucous fibrosis groups

all 3 habit parameters among areca nut chewers and among OSMF 

subjects to the habit frequency and exposure, respectively, 

highlighting a statistical significance (P ＜ 0.05) suggestive of a 

decrease in SFR with increase in habit parameters (Table 5, 6). 

Also, correlation of the habit parameters to salivary pH among 

areca nut chewers and OSMF subjects revealed negative Spearman’s 

coefficient correlation to habit frequency and duration with 

statistical significance (P ＜ 0.05) among areca nut chewers 
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Variable Spearman’s R P-value

Frequency (per day) with pHa −0.4699 0.0011*
Exposure (in minute) with pHa −0.6349 0.0000*
Duration (year) with pHa −0.3660 0.0134*
Frequency (per day) with pHb −0.4699 0.0011*
Exposure (in minute) with pHb −0.6349 0.0000*
Duration (year) with pHb −0.3660 0.0134*

OSMF, oral submucous fibrosis.  aCorrelation of frequency, duration 
and exposure of habit on salivary pH among areca nut groups. 
bCorrelation of frequency, duration and exposure of habit on sali-
vary pH among OSMF groups. *P ＜ 0.05 is considered statistically 
significant.

Table 7. Correlation of frequency, duration and exposure of habit
on salivary pH among areca nut and OSMF groups

suggesting a slight decrease in salivary pH among areca nut 

chewers and to all 3 habit parameters among OSMF subjects 

(Table 7).

DISCUSSION

Over the past several decades, dental researchers reported 

different aspects of OSMF. Yet, there is a big lacunae in the 

present scenario of evidence based dentistry which correlates the 

role of critical parameters like SFR and salivary pH among OSMF 

affected individuals and areca nut chewers.

OSMF is a potentially malignant disease predominantly seen 

in people of Asian descent. Oral OSMF is a cause for concern 

because it is one of the preventable, prevalent, premalignant 

conditions of oral mucosa in India. Based on the clinical & epide-

miological studies it has been noted that OSMF is increasingly 

associated with areca nut chewing habit.1,8,9

Most of the dental physicians tend to overlook the changes in 

SFR and taste changes by focusing more towards the clinical 

presentation of OSMF and the management of the condition.

During areca nut chewing lot of chemicals & metals like copper, 

iron are leached out into saliva, which in turn alter the property 

and composition of saliva. In betel quid chewer’s variations in the 

SFR, pH has been reported. Production of reactive oxygen species 

is enhanced by the presence of alkaline pH of saliva.10

Due to paltriness in literature recording the changes in SFR and 

pH among areca nut chewers and OSMF subjects with an increase 

in habit and progression of disease, the present study was 

therefore aimed in evaluating and comparing the SFR and salivary 

pH. Previous studies have utilized saliva spitting method 

whereas, modified schirmer strip method (normal range = 25-30 

mm) and pH paper (normal = 6-7.5) were incorporated in the 

present study because of its ease in use and a newer implemen-

tation for evaluation of taste.

The study group was divided into areca nut chewers, OSMF 

and control groups who were matched by gender and age as of the 

OSMF group. Out of 45 OSMF subjects, 14 cases (31.1%) were 

among stage I and 31 cases (68.9%) stage II. 

Our study result showed male: female ratio of 86.7% and 13.3% 

respectively. Compared to our study varying results were noted in 

the study conducted by Patil and Maheshwari11 which showed 

53.3% males and 46.7% females being affected by OSMF. The 

gender distribution in most of the studies varies, ranging from a 

strong male predominance in different parts of India. They 

explained that the reason for males to be dominating was as they 

were using gutkha and other related products more often because 

of easy availability in all the places whereas females were more 

conscious about their health and esthetic value, probably feeling 

uncomfortable to ask the vendors in getting the gutkha products. 

This is one of the reasons, which may be responsible for a high 

male to female ratio.12,13 The contradictory findings in our study 

may have originated from not considering subjects with ghutka 

chewing.

In our study maximum number of subjects were seen in the 

third decade of life followed by fourth decade of life, whereas in 

a study by Wahab et al.14 the maximum percentage of subjects 

(73%) were seen in the second decade followed by third decade of 

life.

The present study demonstrated the prevalence of areca nut 

and OSMF among the lower SES which was similar to the studies 

like those conducted by Ahmed et al.15 Lower SES was based on 

their educational attainment, occupational and social classifica-

tion and income of the subject, which in turn gives them a poor 

life style and attainment of these habits.16

This study revealed duration of more than ＞ 5 year use of 

areca nut causing OSMF with statistical significance. However, it 

did not show a statistical significance to habit frequency and 

exposure in causing OSMF, compared to a study conducted by 

Reddy et al.17 which showed the increase in the habit duration, 

frequency and exposure has caused OSMF (P ＜ 0.00).

The present study showed an overall mean of the SFR among 

areca nut chewers at the 1st, 2nd, and 3rd minutes as: 17.2 mm, 

24.4 mm, and 29.7 mm; among OSMF group as 12.8 mm, 19.5 mm, 

and 26.4 mm; among control group as 14.9 mm, 24.2 mm, and 33.7 

mm, respectively. Our study showed a statistically significant 

increase (P ＜ 0.05) in salivary flow among areca nut chewers 

which could be due to the parasympathomimmetic activity of 

arecoline and arecadine present in areca nut.18 However, with 
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increase in the habit parameters (frequency, duration and 

exposure), decrease in SFR among areca nut and OSMF groups 

was observed similar to report by Rooban et al.18

A decrease in SFR among OSMF subjects could be due to 

conversion by lime from arecoline to arecadine or due to an 

atrophy of the acinar cells as disease progresses. Contradictory 

findings of an increase in SFR among ghutka chewers and OSMF 

were noted by Siddabasappa et al.19 using spitting method. The 

variation of results could be due to utilization of modified 

schirmer test and use of areca nut habit without tobacco.

The mean pH in the present study among areca nut, OSMF and 

control groups was 6.76, 6.82, and 6.74 respectively with no 

statistical significance which was similar to studies conducted by 

Rooban et al.18 and Siddabasappa et al.19 A mild increase in pH 

among the OSMF group may be due to an increase in the 

bicarbonate secretion.18 However, when the habit parameters 

were correlated with the salivary pH, mild decrease in pH was 

observed with habit frequency and duration among areca nut 

chewers. No statistical significance was observed when the OSMF 

group habit parameters were correlated with pH.

Evaluating methods for SFR and pH using strips are simple 

chair side investigations and less time consuming. The present 

study also correlated the habit parameters with salivary para-

meter among OSMF and areca nut group.

However there are few drawbacks in the present study, which 

include patient apprehensiveness varying the results to an extent 

and the selection of OSMF subjects being based on clinical criteria 

without histopathological confirmation. Also, Stage III OSMF 

subjects were not included due to insufficient number for the 

purpose of this study.

OSMF has always been a challenging disease with a high 

prevalence in India. Areca nut chewing leads to leaching out of 

chemicals thereby altering the SFR and pH. To conclude it is clear 

that there are hypersalivation among areca nut chewers and 

hyposalivation among OMSF subjects. However, with increase in 

habit duration and exposure there is marked decrease in SFR even 

among areca nut chewers. More studies have to be conducted on 

salivary changes among OSMF subjects, as an alteration in these 

parameters affects the overall quality of life of an individual as 

well as OSMF having been reported to have malignant transfor-

mation ranging from 7% to 13%.20 Management of these changes 

can be combined with physiotherapy and pharmacotherapy by 

the oral physician which can bring satisfaction with an improved 

quality of life to the patient.

ACKNOWLEDGMENTS 

We would like to thank Madhu Instruments Pvt. Limited, MED 

LINE, and Carolina biological for providing the materials for the 

study. Also, we would like to acknowledge the efforts put by our 

statistician Dr. Javali (M.Sc, M.Phil, PhD-associate professor in 

statistics) for the lucid presentation of this work.

CONFLICTS OF INTEREST

No potential conflicts of interest were disclosed.

REFERENCES

1. Sarode SC, Sarode GS, Tupkari JV. Oral potentially malignant dis-
orders: A proposal for terminology and definition with review of 
literature. J Oral Maxillofac Pathol 2014;18:S77-80.

2. Mathew P, Austin RD, Varghese SS, Manoj Kumar AD. Role of are-
ca nut and its commercial products in Oral submucous fibrosis- A 
review. J Adv Med Dent Sci Res 2014;2:192-200.

3. More CB, Gupta S, Joshi J, Varma SN. Classification system for or-
al submucous fibrosis. J Indian Aca Oral Med Radiol 2012;24:24-9.

4. Fox PC, Busch KA, Baum BJ. Subjective reports of xerostomia and 
objective measures of salivary gland performance. J Am Dent 
Assoc 1987;115:581-4.

5. Nyachhyon R, Boaz K, Sumanth KN. Minor salivary gland changes 
in oral submucous fibrosis (OSMF): retrospective pilot study. J 
Nepal Dent Assoc 2011;12:26-8.

6. Miles TS, Nauntofte B, Svensson P. Clinical oral physiology. 
Copenhagen, Chicago, Quintessence Pub. Co., pp 1-109, 2004.

7. Edgar WM, Dawes C, O'Mullane DM. Saliva and oral health. 
London, British Dental Association, pp 1-36, 2004.

8. Prabhu SR, Wilson DF, Daftary DK, Johnson NW. Oral diseases in 
tropic. Oxford, Oxford Medical, p. 402, 1992.

9. Ali FM, Aher V, Prasant MC, Bhushan P, Mudhol A, Suryavanshi 
H. Oral submucous fibrosis: Comparing clinical grading with du-
ration and frequency of habit among areca nut and its products 
chewers. J Cancer Res Ther 2013;9:471-6.

10. Farsi NM. Signs of oral dryness in relation to salivary flow rate, 
pH, buffering capacity and dry mouth complaints. BMC Oral 
Health 2007;7:15.

11. Patil S, Maheshwari S. Proposed new grading of oral submucous 
fibrosis based on cheek flexibility. J Clin Exp Dent 2014;6:e255-8.

12. Ashok L. Red and white lesions. In: Ongole R, Praveen BN, eds. 
Textbook of oral medicine, oral diagnosis and oral radiology. 
Haryana, Elsevier, pp 159-64, 2013.

13. Murti PR, Bhonsle RB, Gupta PC, Daftary DK, Pindborg JJ, Mehta 
FS. Etiology of oral submucous fibrosis with special reference to 
the role of areca nut chewing. J Oral Pathol Med 1995;24:145-52.

14. Wahab N, Asifali S, Khan M, Khan S, Mehdi H, Sawani A. 
Frequency and clinical presentation of oral submucous fibrosis. 
Pak J Med Dent 2014;3:48-53.

15. Ahmad MS, Ali SA, Ali AS, Chaubey KK. Epidemiological and etio-
logical study of oral submucous fibrosis among gutkha chewers 
of Patna, Bihar, India. J Indian Soc Pedod Prev Dent 2006;24:84-9.



 

Nishat Fatima Abdul Khader and Sujatha Dyasanoor: Assessment of SFR and pH Among Areca Nut Chewers and OSMF Subjects 215

16. Choudhury CR. Hand-book of oral cancer screening and educa-
tion: a guideline protocol. Mangalore, England, Nitte University, 
Bournemouth University, pp 11-25, 2010.

17. Reddy V, Wanjari PV, Banda NR, Reddy P. Oral submucous fib-
rosis: correlation of clinical grading to various habit factors. Int J 
Dent Clin 2011;3:21-4.

18. Rooban T, Mishra G, Elizabeth J, Ranganathan K, Saraswathi TR. 
Effect of habitual arecanut chewing on resting whole mouth sali-

vary flow rate and pH. Indian J Med Sci 2006;60:95-105.
19. Siddabasappa S, Ashok L, Sujatha GP. Estimation of unstimulated 

salivary flow rate, pH, copper and Iron in ghutka chewers with 
and without oral submucous fibrosis: a preliminary study. Res J 
Pharm Biol Chem Sci 2014;5:300-6.

20. Sabharwal R, Gupta S, Kapoor K, Puri A, Rajpal K. Oral sub-
mucous fibrosis: a review. J Adv Med Dent Scie Res 2013;1:29-37.


