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and depression levels of 100 patients were measured using DASScale.
Stress, anxiety and depression among each group was analysed by
Chi-square test. Stress, anxiety and depression among each group was
compared by salivary cortisol levels in OSMF, Leukoplakia, Lichen
planus and Squamous cell carcinoma group by Post-hoc test.

Result:- The mean salivary cortisol level in OLP and SCC group
showed highly significant difference when compared to OSMF and
leukoplakia. The mean stress, anxiety and depression of OLP and SCC
showed highly significant difference when compared to OSMF and
leukoplakia. A positive correlation was found between stress, anxiety
and depression and salivary cortisol levels in OLP and SCC when
compared to OSMF and leukoplakia which showed negative
correlation.

Conclusion:- These findings suggest that stress, anxiety and
depression plays an important role in pathogenesis of OLP and SCC,
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thus early detection of these lesion helps to improve treatment and
psychiatric support for these patients.
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Introduction:-

Stress is one of the etiology or predisposing factor in many diseases. In course of time people falls to prey dilitorious
habits such as gutkha, tobacco and betel nut chewing, pan chewing, smoking etc which leads to harmful effects on
oral mucosa. Some diseases are considered as idiopathic, hence diagnosis and treatment plan of such diseases
always becomes controversial.! Oral lichen planus(OLP)*** oral submucous fibrosis(OSMF)?, leukoplakia®,
squamous cell carcinoma(SCC)? are the most common oral mucosal diseases known to human beings and constitute
entities that deserve to be investigated as psychosomatic diseases. Studies have find that 20% to 40% of cancer
patients have significant levels of distress.? Cortisol “stress hormone” has been used as an indicator in stress
evaluation studies. Cortisol is the major glucocorticoid in humans and has a wide range of influences on metabolism,
immunoregulation, vascular responsiveness, cognition, and behavior. Salivary cortisol measurement is an indicator
of free cortisol or biologically active cortisol in human serum and provides non invasive and easy technique.® In
stressful situations, there is an activation of the HPA (hypothalamus—pituitary—adrenal) axis, with release of cortisol,
a hormone that shows a complex action on the metabolism of carbohydrates, proteins and lipids, besides acting on
inflammatory and immunological responses.®

OSMF has become a serious concern to the health care providers as it largely affects the younger age group. During
recent years, the important interrelationship between chronic physical illnesses and psychiatric disorders has been
studied extensively® It is suggested that individuals with chronic somatic diseases like cancers, temporomandibular
disorders, burning mouth syndrome, oral lichen planus and recurrent aphthous stomatitis, asthma, arthritis, chronic
obstructive pulmonary disease, diabetes mellitus, are at a relatively higher risk of developing psychological distress
than physically healthy people.® Psychological distress may manifest itself in many different ways, from having to
make an extra effort to cope with illnesses, through emotional symptoms such as grief or anxiety that naturally
accompany a fearful situation, to a clear cut psychiatric disorder.®

Oral lichen planus is a relatively common chronic disease occurring in 0.2 to 2% and even 4% of the population of
unknown etiology, which is manifested on the oral mucosa and the skin. The highest incidence of lichen planus is
among individuals aged between 30 and 70 years, predominating in women (60%). Lichen lesions appear bilaterally,
most frequently on the distal part of the buccal mucosa. Other sites include lingual, labial, gingival and palatal
mucosa. In about 10% of patients, lesions are detected only on the gums presenting as small, plaques and papule
increasing in size, which may imitate keratotic lesions such as leukoplakia. Etiopathogenesis of this disease
primarily focuses on immunological disorders, i.e. the presence of cellular reaction with T-lymphocyte activity
(mainly CD8 accessory subpopulations) and also genetic (familial) predisposition, as well as psychoneurogenic
influences.”® Patients diagnosed with OLP typically manifest elevated sense of anxiety and depression and higher
susceptibility to psychotic disturbances. Such patients are also reported to have high levels of cortisol in their saliva,
which confirms the association of this pathology with stress.® Local factors include mechanical, chemical and
thermal injuries. New lesions appear on the oral mucosa in response to trauma or irritation (Koebner’s response).
This observation may explain higher incidence of erosive lesions in areas exposed to persistent irritation (buccal
mucosa, lateral borders of the tongue).™

Leukoplakia is currently defined as a white lesion of the oral mucosa which cannot be specifically diagnosed as
other pathology. It is regarded as a precancerous lesion defined as morphologically altered tissue in which cancer is
more likely to occur than its apparently normal counterpart. Leukoplakia may occur anywhere on the oral mucosa
and its incidence varies between 1 to 10% of the population. The factors predisposing to leukoplakia include:
tobacco smoking and chewing, Candida albicans infections, HPV (type 16 and 18) infections, atrophic epithelial
lesions, persistent trauma, and electrogalvanic current.** Most frequently, leukoplakia manifests itself bilaterally on
the buccal mucosa in the vicinity of retromolar areas, less frequently on the lips, the tongue, the gums and the palate.
If leukoplakia is located in the floor of the mouth or the ventral or lateral borders of the tongue, the risk of neoplastic
transformation is higher.'
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Oral cancer is the 6th most common human cancer in the world, with a high morbidity rate, and a 5-year mortality
rate of about 50%."® More than 90% of oral cancers are squamous cell carcinomas. The Indian subcontinent
accounts for one-third of the world burden of this malignancy. Cancer may be defined as an uncontrolled tissue
growth in susceptible patient, which result from imbalance between cell division and programmed cell death. It
occurs more commonly in males with ratio of 2:1, older than 50 years with an average age of 60 years. Most
common involved site are the posterior and lateral borders of tongue and lower lip and less frequently the floor of
mouth, alveolar mucosa, palate and buccal mucosa. Free radicals, such as reactive oxygen and nitrogen species
(ROS and RNS), which induce oxidative and nitrative stress, are principal inducers of OSCC. It has been estimated
that as many as 50% of cancer patients experience symptoms of depression.* The negative impact of depressive
symptoms on cancer patients takes many forms, including reduced quality of life, poorer functional status,
disruption of social relations, and poorer medical outcomes and possibly reduced survival time.**

Our purpose of this study is to assess and confirm stress, anxiety and depression in oral lichen planus, oral
submucous fibrosis, leukoplakia and squamous cell carcinoma patients by DAS Scale and estimation of salivary
cortisol in patients with increased depression, anxiety and stress level among each subgroup.

Materials and Method:-

The study was conducted in the department of Oral Medicine and Radiology after approval by institutional ethical
committee and Maharashtra University of Health Sciences. This study included total of 100 subjects which were
divided into four groups each of 25 subjects. Group A: 25 Oral submucous fibrosis , Group B: 25 leukoplakia,
Group C: 25 Oral lichen planus, Group D: 25 squamous cell carcimona Patients with systemic diseases,
psychological disorders and undergoing treatment with psychoactive drugs (antidepressants, sedative, narcotics)
were excluded from study. Biopsy procedure was performed for histologic confirmation. The study patients age
ranging from 15 to 70 were included after their written informed consent. None of the patients had a history of any
systemic disease, no history of any prior medications and management. Saliva samples were collected from the
subjects between 9.00 to 10.00 am, before meal without stimulation by drooling method. The collected samples
were stored at -20° C until shortly before assay. Salivary cortisol was measured by Enzyme Linked Inmunosorbent
Assay (ELISA) method, by using cortisol ELISA manufactured by Sigma-Aldrich, USA. Normal cortisol values in
morning hours normal in range of 3 — 10 ng/ml.?

After saliva collection samples were subjected for psychological evaluation (Depression, anxiety and stress levels)
by DAS Scale® questionnaire. This scale consists of 42 questions. The scale consists of 42 questions among which
14 address depression, 14 address anxiety and 14 address stress. The individuals were rated on a four point scale for
each of 42 items ranging from 0 - 3. The patients with a total score of 9 of depression, 7 of anxiety and 14 of stress
comes under normal range and patients having score above 28+ in depression, 20+ in anxiety and 34+ in stress were
included under extremely severe range.

Chi-square test was used to analyse stress, anxiety and depression among each group. Post-hoc test was used to
compare stress, anxiety and depression and salivary cortisol levels in Group A,B,C,D.

Results:-

Data was tabulated, statistical analysis was done and results were obtained. The mean age and SD of 25 SCC
patients was 48 yrs + 10.45 which was significantly higher as compared to the mean age in 25 leukoplakia patients
which was 35 yrs + 8.37, 25 OLP which was 32 yrs + 7.33 and 25 OSMF patients which was 26 yrs + 6.65 [Table
1].

Table 1: Comparison of mean age among oral submucous fibrosis, leukoplakia, oral lichen planus, and Squamous
cell carcinoma patients.

N Mean Std. Deviation P” Value
OSMF 25 26.5600 6.65257
Leukoplakia 25 35.2800 8.37417 <0.001
Lichen planus 25 32.3600 7.33644
Squamous cell carcinoma 25 48.5600 10.45259
Total 100 35.6900 11.53186

* - One way ANOVA test
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Results from DAS Scale showed that mean stress score in 25 OSMF patients was 9.96%, 25 leukoplakia patients
was 8.80%, 25 patients of OLP 19.56% and 25 SCC was 20.08%. Mean stress score by DAS Scale in 25 patients of
SCC and 25 OLP was higher as compared to 25 OSMF patients and 25 leukoplakia patients. Stress levels were
found to be normal in OSMF and leukoplakia group with the post-hoc test. The result was statistically significant
with the p value of <0.001 (p<0.005) [Table 2].

Table 2: Comparision of Mean stress, anxiety and depression among OSMF, leukoplakia, oral lichen planus &
Squamous cell carcinoma patients.

N Mean Std. P Value | Post-hoc
Deviation test”

stress OSMF (A) 25 9.9600 3.29747

Leukoplakia(B) 25 8.8000 4.10284 < 0.001 (A=B) <
(C=D)

Lichen planus(C) 25 19.5600 3.26701
Squamous cell 25 20.0800 3.10805
carcinoma(D)
Total 100 14.6000 6.27485

anxiety OSMF 25 6.4400 1.80462 <0.001 (A=B) <D<C
Leukoplakia 25 5.9600 2.03060
Lichen planus 25 11.4400 2.25610
Squamous cell 25 8.0400 1.90351
carcinoma
Total 100 7.9700 2.92483

depression OSMF 25 9.4000 4.60977 <0.001 B< (A=C) <

D

Leukoplakia 25 6.1600 2.59294
Lichen planus 25 11.4400 3.29242
Squamous cell 25 18.2000 4.92443
carcinoma
Total 100 11.3000 5.90754

Mean anxiety score by DAS Scale in 25 OSMF patients was 6.44%, 25 leukoplakia patiens was 5.96%, 25 OLP
group was 11.44% and 25 SCC patients was 8.04%. Mean anxiety score in 25 OLP group was significantly higher
than 25 OSMF patients, 25 leukoplakia patiens, and 25 SCC patients with the p value of <0.001 (p<0.005) [Table 2].

Mean depression score by DAS Scale in 25 OSMF patients was 9.40%, 25 leukoplakia patiens 6.16 %, 25 lichen
planus patients 11.44 % and in 25 SCC group was 18.20 %. Mean depression score by DAS Scale in 25 SCC group
was significantly higher than 25 OSMF patients, 25 leukoplakia patiens, and 25 OLP with the p value of
<0.001(p<0.005) [Table 2].

Mean cortisol level in 25 OSMF patients was 5.66 + 2.90 ng/ml and in 25 leukoplakia patients was 6.86 *+ 3.31
ng/ml, in 25 OLP was 32.56 + 14.52 ng/ml and in 25 SCC patients was 47 = 14.54 ng/ml .Mean cortisol level in 25
OSCC patients and in 25 OLP patients was significantly higher as compared to 25 OSMF and 25 leukoplakia
patients by post-hoc test. There was highly significant difference in mean cortisol levels between OSMF,
leukoplakia, OLP and SCC patients. The result was statistically significant with the p value of <0.001 (p<0.005),

[graph 3].
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Graph 1:- Comparision of mean cortisol level in Group A,B,C,D.
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Discussion:-

It is believed that high anxiety level causes increase in serum and salivary cortisol level and has been used as an
indicator in the stress, anxiety and depression evaluation studies. In conditions involving pain and anxiety many
metabolic and endocrine changes occur, and among these a rise in the levels of serum as well as salivary cortisol
which is one of the most important physiological effects. Cortisol can be measured in urine, plasma and saliva.
Collection of serum cortisol is an invasive method as it involves collection of blood, patient may develop anxiety
because of fear of withdrawing blood and may give false cortisol values, compared to secretion of cortisol in saliva
which is a noninvasive method and a reliable indicator of serum cortisol level. Thus the use of saliva sampling
which is a reliable, non-invasive and easy procedure is advocated in the present study.® Several studies have
suggested the relationship between salivary cortisol level and stress, anxiety and depression levels.*®

In oral lichen planus (OLP) patients typically manifest elevated sense of anxiety and depression and higher
susceptibility to psychotic disturbances. Such patients are reported to have high levels of cortisol in their saliva,
which has confirm the association of this pathology with stress.” Oral submucous fibrosis and leukoplakia are the
main premalignant diseases leading to oral carcinoma which is a very important matter of concern in the current
scenario.

In carcinoma patients, development of carcinogenesis disturbs the immune system which contributes to stress and
also suppress the activity of natural killer cells which may be sufficient enough to cause enhanced tumor
development ™. An important factor of cancer progression is Depression which acts by modifying the modulation of
the development and accumulation of genomic instability and somatic mutations.*

In present study OSMF group and leukoplakia group had normal levels of stress, anxiety and depression and
salivary cortisol level was also within normal range. Up till now there is no such study to compare using DAS scale
and salivary cortisol level in OSMF and leukoplakia patients.

Oral lichen planus patients showed higher than normal stress, anxiety and depression levels when evaluated by

DASScale which was in accordance with by Shah B et al’, Kalkur C et al*®, showed higher stress, anxiety and
depression levels than normal evaluated by DASScale. Studies by Pekiner FN et al.'’, who stated that higher
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anxiety level in OLP compared to healthy individuals and Patil AR et al'®, Bansal et al*, D Adoma et al®,
Sawant NS et al** also found higher anxiety and depression levels in OLP patients but using different psychometric
tests which were in accordance with present study which proves strong association of OLP with stress, anxiety and
depression levels.

Salivary cortisol values in OLP group was higher than normal range 32.56 = 14.52 ng/ml, which was in accordance
with Girardi C et al.”?, Rabiei M et al.2012%, Mohan et al* observed higher stress, anxiety and depression levels
and higher salivary cortisol values than normal range. Nadendla LK et al.”® observed higher salivary cortisol level
which was 17.0 + 3.82 ng/ml compared to normal individual. Zenouz AT et al. (2014)* observed higher salivary
cortisol level which was 14.5 ng/ml.

Our study results constrated with Hirota SK et al. (2013) ” which found that there was no statistically significant
difference in the anxiety and depression scores in oral lichen planus patients and control group therefore proves
negative correlation of OLP with psychological status and Nosratzehi T et al.”® observed higher anxiety scores
which was in accordance with our study but lower levels salivary cortisol 3.2+1.9 ng/mL within normal range which
contrasted with present study.

In SCC group stress and depression level was higher than normal when assessed by DAS Scale, which correlated
with Hann D et al.? in (2002) who observed higher depression score in cancer patients of older age group
compared to females and younger age patients. Also the salivary cortisol level was higher than normal range which
was consistant with Bernabe DG et al.*® who observed higher plasma and salivary cortisol level in oral squamous
cell carcinoma patients compared to oropharyngeal carcinoma, leukoplakia, smokers and healthy patients.

Conclusion:-

From the present study it can be concluded that DAS Scale is useful in assessing psychological state of patient

which can be correlated with salivary cortisol level.

1. Result from DAS Scale conclude that depression, anxiety and stress level were higher in OLP and SCC groups
when compared to OSMF and leukoplakia group which were within normal range.

2. Salivary cortisol level was higher in OLP and SCC groups when compared to OSMF and leukoplakia group
which were within normal range.

3. A positive correlation was found between psychological factors (Depression, anxiety and stress) and salivary
cortisol levels in oral lichen planus and oral squamous cell carcinoma.

4. A negative correlation was found between psychological factors (Depression, anxiety and stress) and salivary
cortisol levels with oral submucous fibrosis and leukoplakia.
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