
1874-2106/19 Send Orders for Reprints to reprints@benthamscience.net

209

DOI: 10.2174/1874210601913010209, 2019, 13, 209-213

The Open Dentistry Journal
Content list available at: https://opendentistryjournal.com

RESEARCH ARTICLE

Anxiety  and  Salivary  Level  of  Alpha-Amylase  in  Patients  with  Geographic
Tongue: A Case Control Study

Atefeh Tavangar1, Zahra Saberi2, Maryam Rahimi3 and Fahimeh Pakravan4,*

1Dental Materials Research Center, Department of Oral Medicine, Dental Research Institute, Isfahan University of Medical Sciences, Isfahan, Iran
2Dental Research Center, Department of Oral Medicine, Dental Research Institute, Isfahan University of Medical Sciences, Isfahan, Iran
3School of Dentistry, Isfahan University of Medical Sciences, Isfahan, Iran
4Dental Implant Research Center, Department of Oral Medicine, Dental Research Institute, Isfahan University of Medical Sciences, Isfahan, Iran

Abstract:

Background:

Geographic tongue is a common benign condition involving the tongue with an unknown etiology.

Objective:

This study aimed to measure the salivary level of alpha-amylase as well as the level of anxiety of patients with geographic tongue.

Methods:

This case-control study was performed on 180 subjects including 89 patients with geographic tongue and 91 controls. The subjects were requested
to fill out the Spielberger’s State-Trait Anxiety Inventory (STAI-S, STAI-T). Unstimulated saliva samples were collected by the spitting method to
assess the salivary level of alpha-amylase. Data were analyzed using SPSS version 23, t-test and Pearson’s test (α=0.05).

Results:

The mean salivary level of alpha-amylase and the mean scores of state and trait anxiety in geographic tongue patients were higher than those of
healthy controls. But these differences did not reach statistical significance (P>0.05).

Conclusion:

Anxiety may be an influential factor in the occurrence of geographic tongue. Salivary level of alpha-amylase cannot serve as a specific biomarker
for assessment of geographic tongue.
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1. INTRODUCTION

Geographic  tongue  or  erythema  migrans  is  a  common
benign condition mainly involving the tongue. It is commonly
found  in  routine  examinations  of  the  oral  mucosa.  It  often
affects  the  anterior  two-thirds  of  the  dorsal  surface  of  the
tongue.  Multiple  lesions  appear  with  distinct  margins  and
erythema, which is due to the atrophy of the filiform papillae of
the tongue. Atrophic areas, at least in some parts, are surroun-
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ded  by  a  slightly  prominent,  white  to  yellow,  spiral  or
scalloped margins [1].  The white margin is comprised of the
regenerating filiform papillae and a combination of keratin and
neutrophils  [2].  Lesions  constantly  migrate  and  undergo
alterations in their shape and size. This migration is associated
with  epithelial  loss  in  one  region  and  stimulation  of  pro-
liferation in another region and has periods of exacerbation and
recovery [3]. Some patients complain of symptoms that appear
following  eating.  Some  others  are  concerned  about  the
aesthetic  appearance  of  their  tongue  and  more  importantly,
there are patients worrying about the malignant transformation
of the lesions and development of tongue cancer [4].
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The etiology of this condition is still unknown [5]. Some
studies  have reported correlations between the occurrence of
geographic  tongue  and  diabetes  mellitus  [6],  Reiter’s
syndrome, Down syndrome [7], pregnancy [8], psychological
factors [9, 10], family history [11] and intake of some medi-
cations such as oral contraceptives [12] and lithium carbonate
[13].  Moreover,  a  strong  relationship  has  been  reported
between the geographic tongue and psoriasis [14]. Allergy is
also  considered  as  an  important  etiologic  factor  in  the  oc-
currence  of  geographic  tongue.  Furthermore,  geographic
tongue  is  believed  to  be  correlated  with  asthma,  eczema,
Hayfever, increased level of serum immunoglobulins and atopy
[15].

Alpha-amylase is an important salivary enzyme [16]. It is
the  most  abundant  saliva  protein  and  its  endoglycosidase
activity  is  the  most  commonly  recognized  activity  of  alpha-
amylase. It also plays a role in the formation of pellicle on the
tooth  surface  [17].  Amylase  is  secreted  by  the  acinar  serous
cells  of  the  parotid  and  submandibular  glands;  however,  the
parotid gland has a more prominent role in its production [18].
A recent study pointed to an association between secretion of
alpha-amylase  and  high-stress  conditions,  and  its  increased
concentration  has  been  reported  in  both  physical  and  mental
stresses [19].

Nosratzehi et al.  [20],  evaluated the level of cortisol and
alpha-amylase  in  the  saliva  of  patients  with  burning  mouth
syndrome  and  showed  a  significant  correlation  between  the
salivary level of alpha-amylase and burning mouth syndrome.
Cardoso  et  al.  [21],  evaluated  the  salivary  level  of  alpha-
amylase  in  patients  with  recurrent  aphthous  ulcers  and
demonstrated  high  variability  in  the  salivary  level  of  alpha-
amylase  in  the  two  groups;  however,  they  did  not  find  a
significant  difference  in  this  respect  between the  patient  and
control groups.

Since no previous study has assessed the salivary level of
alpha-amylase in  patients  with  geographic  tongue,  this  study
aimed to assess the salivary level of alpha-amylase as well as
the  level  of  anxiety  in  geographic  tongue  patients  using
Spielberger’s State-Trait Anxiety Inventory (STAI-S, STAI-T).

2. MATERIALS AND METHODS

This cross-sectional  case-control  study was conducted in
the Oral Medicine Department of School of Dentistry, Isfahan
University  of  Medical  Sciences.  Participants  were  selected
among those presenting to this  department  for  routine dental
examinations  from September  to  November  2017.  The study
was  approved  in  the  medical  ethics  committee  of  Isfahan
University  of  Medical  Sciences  (code:  30406).  Written
informed consent  was  obtained  from all  participants  prior  to
the study.

This study was conducted on 180 subjects in two groups of
patient and control. The patient group included 89 patients with
geographic tongue. Since the diagnosis of geographic tongue is
based  on  clinical  examination,  patients  suspected  for  this
condition  were  examined  by  an  oral  medicine  specialist  to
confirm  the  diagnosis  of  geographic  tongue.  The  following
criteria  were  used  for  clinical  confirmation  of  geographic
tongue diagnosis: (I) local absence of filiform papillae of the

tongue,  (II)  irregular  shape  of  the  affected  site,  and  (III)
constant  migration  of  the  lesion.  The  patient  group  was
categorized  into  three  subgroups  based  on  the  number  of
lesions: mild (one lesion), moderate (2-5 lesions) and severe (6
or  more  lesions).  The  control  group  included  91  healthy
participants  who  matched  the  patient  group  in  terms  of  age,
gender,  marital  status,  level  of  education  and socioeconomic
status. Patients with a history of taking systemic medications
especially  beta-blockers,  tetracycline,  enalapril  or  captopril,
those  taking  contraceptives  in  the  past  2  weeks,  history  of
steroid  therapy  in  the  past  3  months,  affliction  with  any
systemic  disease  specially  immunologic  or  dermatologic
conditions  such  as  lichen  planus,  lupus  erythematosus,  pso-
riasis  and  asthma,  affliction  with  an  oral  inflammatory  con-
dition  such  as  chronic  or  aggressive  periodontitis  and  those
with a history of salivary gland diseases were all excluded.

All participants were over 18 years of age, non-smoker and
non-alcoholic. Women were not pregnant and all participants
were mentally healthy and could fill out the questionnaire.

Unstimulated  saliva  was  collected  using  the  spitting
method. All saliva samples were collected between 8-11 a.m.
while subjects were fasting for 1-2 hours. They were asked to
comfortably  sit  on  a  chair,  rinse  their  mouth  and  after  5
minutes, spit into a sterile glass test tube every 60 seconds for a
total duration of 5 minutes. The saliva samples were sent to a
laboratory  in  a  cooler  container  and  stored  at  -20°C.  Alpha-
amylase activity kit (ZellBio GmbH, Ulm, Germany) was used
for measurement of the salivary level of alpha-amylase. This
kit measures the activity of alpha-amylase by colorimetry such
that the sample is incubated with a starch-containing substrate
and the reduction in blue color after the addition of iodine is
compared with that in the control group. The absorbance range
of alpha-amylase is 578-660 nm.

Level of the anxiety of participants was evaluated using the
Spielberger’s STAI, which assesses both the state anxiety (the
patient’s response to a specific stressful situation) and the trait
anxiety  (overall  personality  status)  [22].  The  Spielberger’s
STAI is comprised of 40 questions. The first 20 questions are
related to the state anxiety while the second 20 questions are
about the trait anxiety. Each question of the questionnaire had
four answer choices and the participants were asked to select
the choice that best described the intensity of their feelings. To
calculate the participant’s score in each of the two subscales,
the  sum  of  scores  of  all  20  questions  for  each  subscale  was
calculated.  Thus,  the  scores  of  each  of  the  two  subscales  of
anxiety  namely  the  state  anxiety  and  the  trait  anxiety  could
range from 20 to 80.  Higher scores indicated higher anxiety.
The  validity  and  reliability  of  the  Farsi  version  of  this  que-
stionnaire have been previously confirmed by Shah Mansouri
et al. [23].

Data were analyzed using SPSS version 23 (SPSS Inc., IL,
USA)  via  t-test  and  Pearson’s  test.  P<0.05  was  considered
statistically significant.

3. RESULTS
A total  of  89  patients  with  geographic  tongue  (20  males

and  69  females)  and  91  controls  (13  males  and  78  females)
between 18 to 50 years were evaluated. The two groups were
matched  in  terms  of  age,  gender,  marital  status,  level  of
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education  and  socioeconomic  status  (P>0.05).

Of  89  patients,  23  complained  of  pain  and  burning  sen-
sation while 66 were asymptomatic.

Regarding the severity of condition (number of lesions), of
89 patients, 28 (31.5%) had one lesion (mild), 58 (65.1%) had
2-5  lesions  (moderate)  and  3  (3.4%)  had  6  or  more  lesions
(severe).

Considering  the  fact  that  the  salivary  level  of  alpha-
amylase  in  patients  was  higher  than  that  in  controls,  this
difference did not reach statistical significance (t-test, P=0.767,
Table 1).

Table 1. Mean salivary level of alpha-amylase in the patient
and control groups.

Group Mean salivary level of alpha-amylase
Patient 2488.9 ± 883.6
Control 2450.0 ± 835.1
P-value 0.767

Although  the  mean  scores  of  STAI-T  and  STAI-S  in
geographic tongue patients were higher than those in controls,
the differences were not significant either (t-test, P>0.05, Table
2).

Table  2.  Mean  anxiety  score  in  the  patient  and  control
groups.

Group Mean score of STAI-S Mean score of STAI=T
Patient 44.12±3.2 43.1±10.5
Control 42.6±9.6 42.1±10.1
P-value 0.358 0.527

The Pearson’s test revealed that increase in anxiety scores
was  significantly  associated  with  an  increase  in  the  salivary
level of alpha-amylase; however, no significant correlation was
found between the salivary level of alpha-amylase and STAI-S
and STAI-T scores (P>0.05, Table 3, Fig. 1).

Table 3. Correlation of salivary level of alpha-amylase and
anxiety score in the patient and control groups.

Correlation
Pearson’s

correlation
coefficient

P-value

Correlation of salivary level of alpha-
amylase and STAI-S score 0.096 0.258

Correlation of salivary level of alpha-
amylase and STAI-T score 0.016 0.842

4. DISCUSSION

Geographic tongue is a common, benign lesion, which can
considerably  affect  the  physiological  and  social  function  of
patients due to its specific characteristics [24]. Although this
condition  was  identified  about  150  years  ago,  its  etiology  is
still  unknown [5].  However, anxiety has been suggested as a
possible  etiologic  factor  playing  a  role  in  the  occurrence  of
geographic tongue [10, 25].

This study showed that the mean salivary level of alpha-

amylase in patients with geographic tongue was slightly,  but
not significantly, higher than that of controls. Thus, it does not
seem that  the  salivary  level  of  alpha-amylase  can  serve  as  a
specific biomarker for this condition or could be suggested as a
possible etiologic factor. To the best of authors’ knowledge, no
previous  study  is  available  on  the  salivary  level  of  alpha-
amylase in geographic tongue patients to compare our results
with their findings. However, some previous studies measured
the salivary level of alpha-amylase in patients with other oral
mucosal  conditions.  Cardoso  et  al.  [21],  showed  that  the
salivary level of alpha-amylase was not significantly different
in  patients  with  aphthous  ulcers  and  controls.  Haririan  et  al.
[26], showed that the salivary level of alpha-amylase was not
significantly  different  in  the  three  groups  of  patients  with
chronic  periodontitis,  aggressive  periodontitis  and  controls.
Although  the  aforementioned  studies  did  not  assess  the
correlation  of  the  salivary  level  of  alpha-amylase  with  geo-
graphic  tongue,  they  did  not  find  a  correlation  between  the
salivary  level  of  alpha-amylase  and  oral  inflammatory
conditions either,  which was in line with our findings.  How-
ever,  some  differences  exist  in  this  respect.  For  instance,
Nosratzahi et al. [20], demonstrated that the salivary level of
alpha-amylase  was  significantly  different  in  patients  with
burning  mouth  syndrome  and  controls.

The  etiology  of  geographic  tongue  is  not  yet  known.
Several  factors  have  been  suggested  as  possible  etiologic
factors  for  this  condition.  Huamei  et  al.  [27],  stated  that
geographic tongue may be correlated with psychological stress
and that the stress and tension may aggravate burning sensation
in patients with geographic tongue.

In the present study, level of anxiety was evaluated using
the Spielberger’s STAI, which has two subscales of state and
trait  and  yields  two  final  scores  for  level  of  anxiety  of  each
individual [28]. In the present study, the mean scores of STAI-
S and STAI-T were higher in geographic tongue patients than
controls,  but  not  significantly.  Alikhani  et  al.  [29],  indicated
that the level of anxiety of patients with geographic tongue was
significantly higher than that of controls. Ebrahimi et al. [24],
demonstrated  that  the  level  of  anxiety  of  patients  with
geographic  tongue  was  higher  than  that  of  healthy  controls.
These  findings  are  different  from  our  results,  which  may  be
due to differences in clinical characteristics of the study popu-
lations  and  sample  size  of  the  two  studies.  Moreover,  the
difference in questionnaires and tools used for measurement of
the  level  of  anxiety  may  also  be  responsible  for  these  diff-
erences. Use of other questionnaires and tools for assessment
of  the  level  of  anxiety  in  future  studies  may  yield  different
results.

The current study revealed a direct correlation between the
salivary level of alpha-amylase and STAI-S and STAI-T scores
in the patient and control groups such that the salivary level of
alpha-amylase was higher in those with higher anxiety score;
however,  this  correlation  was  not  significant.  Cardoso  et  al.
found no significant association between the salivary level of
alpha-amylase  and  the  anxiety  score  [21],  which  was  in
agreement  with  our  findings.

Studies  on  the  association  of  level  of  anxiety  in  patients
with geographic tongue are limited. Several studies assessed
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Fig. (1). Types of geographic tongue in studied patients. severe lesion (A), moderate lesion (B), mild lesion (C).

the level of anxiety in patients with other oral conditions such
as lichen planus, burning mouth syndrome and aphthous ulcers
[20,  21,  30]  and  showed  that  the  level  of  anxiety  in  these
patients  was  significantly  higher  than  that  in  controls.  One
important  reason  for  the  difference  in  level  of  anxiety  of
patients with geographic tongue compared to those with lichen
planus,  aphthous  ulcers  and  burning  mouth  syndrome  is  the
presence  of  clinical  signs  and  symptoms  such  as  pain  and
burning sensation in the latter conditions while the majority of
geographic tongue patients evaluated in the current study were
asymptomatic or had very mild symptoms. Obviously, clinical
symptoms  such  as  pain  and  burning  sensation  can  cause
problems in eating, deglutition, speech and daily routines and
all these factors can lead to further anxiety and stress in these
patients compared to healthy controls. This can be a reason for
the absence of a significant difference in the level of anxiety of
geographic  tongue  patients  and  controls.  Absence  of  a
significant  difference  in  the  level  of  anxiety  of  patients  and
controls  in  our  study  can  also  be  due  to  the  fact  that  dental
patients  are  mostly  anxious  due  to  dental  fear,  which  may
result  in  higher  than  normal  level  of  anxiety  in  the  control
group.  This  was  an  uncontrollable  limitation  of  our  study.
Temporarily increased level  of  stress  and anxiety in subjects
presenting to a dental clinic can serve as a confounder, which
can vary among different individuals.

In total, the current results showed that despite a slightly
higher  level  of  salivary  alpha-amylase  and  anxiety  in  geo-
graphic  tongue  patients  compared  to  controls,  these  diffe-
rences did not reach statistical significance. However, the use
of  larger  sample  size  and  other  anxiety  screening  tools  may
yield different results in future studies.

CONCLUSION

The  results  showed  that  anxiety  can  be  viewed  as  an
influential  factor  in  the  occurrence  of  geographic  tongue;
however,  it  is  not  the  only  influential  factor  in  this  respect.
Salivary  level  of  alpha-amylase  is  a  minor  factor  in  the
assessment  of  patients  with  geographic  tongue  and  cannot
serve as a specific para-clinical biomarker for this condition.

ETHICS  APPROVAL  AND  CONSENT  TO  PARTI-
CIPATE

The study was approved by the Medical Ethics Committee
of Isfahan University of Medical Sciences, Iran (code: 30406).

HUMAN AND ANIMAL RIGHTS

No  animals  were  used  in  this  research.  All  research
procedures  followed  were  in  accordance  with  the  ethical
standards  of  the  committee  responsible  for  human
experimentation  (institutional  and  national),  and  with  the
Helsinki  Declaration  of  1975,  as  revised  in  2008.

CONSENT FOR PUBLICATION

Written informed consent was obtained from the patient for
publication of this study.

AVAILABILITY OF DATA & MATERIAL

Data  sharing  is  not  applicable  in  this  study  as  no  new
datasets were generated in the research.

FUNDING

This  work  was  supported  by  the  vice  chancellor  for
research  of  Isfahan  University  of  Medical  Science  (NO:
396406).

CONFLICTS OF INTEREST

The  authors  declare  no  conflict  of  interest,  financial  or
otherwise.

ACKNOWLEDGEMENTS

The authors  thank  the  participants  for  taking  part  in  this
study.

REFERENCES

Nevill  BW,  Damm  DD,  Allen  CM,  Bouguot  JE.  Oral  and[1]
Maxillofacial  Pathology.  3rd  ed.  Philadelphia:  Saunders  Company
2009; p. 117.
Picciani  BL,  Domingos  TA,  Teixeira-Souza  T,  et  al.  Geographic[2]



Anxiety and Salivary Level of Alpha-Amylase in Patients with Geographic Tongue The Open Dentistry Journal, 2019, Volume 13   213

tongue  and  psoriasis:  Clinical,  histopathological,  immunohisto-
chemical  and  genetic  correlation  -  A  literature  review.  An  Bras
Dermatol 2016; 91(4): 410-21.
[http://dx.doi.org/10.1590/abd1806-4841.20164288]  [PMID:  2757
9734]
Goswami  M,  Verma  A,  Verma  M.  Benign  migratory  glossitis  with[3]
fissured tongue. J Indian Soc Pedod Prev Dent 2012; 30(2): 173-5.
[http://dx.doi.org/10.4103/0970-4388.100008] [PMID: 22918106]
Dafar  A,  Çevik-Aras  H,  Robledo-Sierra  J,  Mattsson  U,  Jontell  M.[4]
Factors associated with geographic tongue and fissured tongue. Acta
Odontol Scand 2016; 74(3): 210-6.
[http://dx.doi.org/10.3109/00016357.2015.1087046]  [PMID:  2638
1370]
Assimakopoulos  D,  Patrikakos  G,  Fotika  C,  Elisaf  M.  Benign[5]
migratory glossitis  or  geographic  tongue:  An enigmatic  oral  lesion.
Am J Med 2002; 113(9): 751-5.
[http://dx.doi.org/10.1016/S0002-9343(02)01379-7]  [PMID:  1251
7366]
Wysocki GP, Daley TD. Benign migratory glossitis in patients with[6]
juvenile diabetes. Oral Surg Oral Med Oral Pathol 1987; 63(1): 68-70.
[http://dx.doi.org/10.1016/0030-4220(87)90342-2] [PMID: 3468467]
Ercis  M,  Balci  S,  Atakan  N.  Dermatological  manifestations  of  71[7]
Down  syndrome  children  admitted  to  a  clinical  genetics  unit.  Clin
Genet 1996; 50(5): 317-20.
[PMID: 9007317]
Diaz-Guzman LM, Castellanos-Suarez JL. Lesions of the oral mucosa[8]
and periodontal disease behavior in pregnant patients. Med Oral Patol
Oral Cir Bucal 2004; 9: 434-7-30-3.
Rezaei  F,  Safarzadeh  M,  Mozafari  H,  Tavakoli  P.  Prevalence  of[9]
geographic tongue and related predisposing factors in 7-18 year-old
students  in  Kermanshah,  Iran  2014.  Glob  J  Health  Sci  2015;  7(5):
91-5.
[http://dx.doi.org/10.5539/gjhs.v7n5p91] [PMID: 26156909]
Redman  RS,  Vance  FL,  Gorlin  RJ,  Peagler  FD,  Meskin  LH.[10]
Psychological component in the etiology of geographic tongue. J Dent
Res 1966; 45(5): 1403-8.
[http://dx.doi.org/10.1177/00220345660450052301] [PMID: 4380992]
Greenberg  MS,  Glick  M,  Ship  JA.  Burket’s  oral  medicine.  12th  ed.[11]
Hamilton: BC Decker Inc. 2015; p. 67.
Waltimo  J.  Geographic  tongue  during  a  year  of  oral  contraceptive[12]
cycles. Br Dent J 1991; 171(3-4): 94-6.
[http://dx.doi.org/10.1038/sj.bdj.4807618] [PMID: 1888590]
Gracious BL, Llana M, Barton DD. Lithium and geographic tongue. J[13]
Am Acad Child Adolesc Psychiatry 1999; 38(9): 1069-70.
[http://dx.doi.org/10.1097/00004583-199909000-00005] [PMID: 1050
4802]
Hernández-Pérez F, Jaimes-Aveldañez A, Urquizo-Ruvalcaba MdeL,[14]
et al. Prevalence of oral lesions in patients with psoriasis. Med Oral
Patol Oral Cir Bucal 2008; 13(11): E703-8.
[PMID: 18978710]
Goregen  M,  Melikoglu  M,  Miloglu  O,  Erdem  T.  Predisposition  of[15]
allergy in patients with benign migratory glossitis. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 2010; 110(4): 470-4.
[http://dx.doi.org/10.1016/j.tripleo.2010.04.036] [PMID: 20674406]
Nater  UM,  Rohleder  N.  Salivary  alpha-amylase  as  a  non-invasive[16]
biomarker  for  the  sympathetic  nervous  system:  Current  state  of
research.  Psychoneuroendocrinology  2009;  34(4):  486-96.

[http://dx.doi.org/10.1016/j.psyneuen.2009.01.014] [PMID: 19249160]
Acquier AB, Pita AK, Busch L, Sánchez GA. Comparison of salivary[17]
levels of mucin and amylase and their relation with clinical parameters
obtained  from  patients  with  aggressive  and  chronic  periodontal
disease.  J  Appl  Oral  Sci  2015;  23(3):  288-94.
[http://dx.doi.org/10.1590/1678-775720140458] [PMID: 26221923]
Nater UM, Rohleder N, Gaab J, et al. Human salivary alpha-amylase[18]
reactivity in a psychosocial stress paradigm. Int J Psychophysiol 2005;
55(3): 333-42.
[http://dx.doi.org/10.1016/j.ijpsycho.2004.09.009] [PMID: 15708646]
Unno  K,  Tanida  N,  Ishii  N,  et  al.  Anti-stress  effect  of  theanine  on[19]
students during pharmacy practice: Positive correlation among salivary
α-amylase  activity,  trait  anxiety  and  subjective  stress.  Pharmacol
Biochem Behav 2013; 111: 128-35.
[http://dx.doi.org/10.1016/j.pbb.2013.09.004] [PMID: 24051231]
Nosratzehi T, Salimi S,  Parvaee A. Comparison of salivary cortisol[20]
and  α-amylase  levels  and  psychological  profiles  in  patients  with
burning mouth syndrome. Spec Care Dentist 2017; 37(3): 120-5.
[http://dx.doi.org/10.1111/scd.12214] [PMID: 28112423]
Cardoso JA, Dos Santos Junior AA, Nunes ML, de Figueiredo MA,[21]
Cherubini  K,  Salum  FG.  Salivary  alpha-amylase  enzyme,
psychological  disorders,  and  life  quality  in  patients  with  recurrent
aphthous stomatitis. Int J Dent 2017; 20175269856
[http://dx.doi.org/10.1155/2017/5269856] [PMID: 28408928]
Spielberger CD, Gonzalez-Reigosa F, Martinez-Urrutia A, Natalicio[22]
LF, Natalicio DS. The state-trait anxiety inventory. Interam J Psychol
2017; 5: 145-58.
Tavakkoli  S,  Saffarinia  M,  Asaadi  MM,  Norouzi  Javidan  A,[23]
Hajiaghababaei  M.  To  Construction  and  Standardization  of  the
Waiting Anxiety Questionnaire (WAQ) in Iran. Iran J Psychiatry 2014;
9(3): 163-8.
[PMID: 25561958]
Jainkittivong  A,  Langlais  RP.  Geographic  tongue:  Clinical[24]
characteristics of 188 cases. J Contemp Dent Pract 2005; 6(1): 123-35.
[PMID: 15719084]
Ebrahimi  H,  Pourshahidi  S,  Tadbir  A.  The  relationship  between[25]
geographic tongue and stress. Iran Red Crescent Med J 2010; 2010:
313-5.
Haririan H, Bertl K, Laky M, et al. Salivary and serum chromogranin[26]
A and α-amylase in periodontal health and disease. J Periodontol 2012;
83(10): 1314-21.
[http://dx.doi.org/10.1902/jop.2012.110604] [PMID: 22264209]
Huamei Y, Yu Z, Xin Z, Ga L, Qianming C. Research progress on the[27]
risk factors of geographic tongue. Hua Xi Kou Qiang Yi Xue Za Zhi
2015; 33(1): 93-7.
[PMID: 25872308]
FathiAshtiani A. Psychological tests: Personality and mental health.[28]
13th ed. Tehran: Be'sat publication 2014; p. 88.
Alikhani M, Khalighinejad N, Ghalaiani P, Khaleghi MA, Askari E,[29]
Gorsky M. Immunologic and psychologic parameters associated with
geographic tongue. Oral Surg Oral Med Oral Pathol Oral Radiol 2014;
118(1): 68-71.
[http://dx.doi.org/10.1016/j.oooo.2014.03.007] [PMID: 24842481]
Pippi R, Patini R, Ghiciuc CM, et al. Diurnal trajectories of salivary[30]
cortisol, salivary α-amylase and psychological profiles in oral lichen
planus patients. J Biol Regul Homeost Agents 2014; 28(1): 147-56.
[PMID: 24750801]

© 2019 Tavangar et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: (https://creativecommons.org/licenses/by/4.0/legalcode). This license permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.

http://dx.doi.org/10.1590/abd1806-4841.20164288
http://www.ncbi.nlm.nih.gov/pubmed/2757%209734
http://www.ncbi.nlm.nih.gov/pubmed/2757%209734
http://dx.doi.org/10.4103/0970-4388.100008
http://www.ncbi.nlm.nih.gov/pubmed/22918106
http://dx.doi.org/10.3109/00016357.2015.1087046
http://www.ncbi.nlm.nih.gov/pubmed/2638%201370
http://www.ncbi.nlm.nih.gov/pubmed/2638%201370
http://dx.doi.org/10.1016/S0002-9343(02)01379-7
http://www.ncbi.nlm.nih.gov/pubmed/1251%207366
http://www.ncbi.nlm.nih.gov/pubmed/1251%207366
http://dx.doi.org/10.1016/0030-4220(87)90342-2
http://www.ncbi.nlm.nih.gov/pubmed/3468467
http://www.ncbi.nlm.nih.gov/pubmed/9007317
http://dx.doi.org/10.5539/gjhs.v7n5p91
http://www.ncbi.nlm.nih.gov/pubmed/26156909
http://dx.doi.org/10.1177/00220345660450052301
http://www.ncbi.nlm.nih.gov/pubmed/4380992
http://dx.doi.org/10.1038/sj.bdj.4807618
http://www.ncbi.nlm.nih.gov/pubmed/1888590
http://dx.doi.org/10.1097/00004583-199909000-00005
http://www.ncbi.nlm.nih.gov/pubmed/1050%204802
http://www.ncbi.nlm.nih.gov/pubmed/1050%204802
http://www.ncbi.nlm.nih.gov/pubmed/18978710
http://dx.doi.org/10.1016/j.tripleo.2010.04.036
http://www.ncbi.nlm.nih.gov/pubmed/20674406
http://dx.doi.org/10.1016/j.psyneuen.2009.01.014
http://www.ncbi.nlm.nih.gov/pubmed/19249160
http://dx.doi.org/10.1590/1678-775720140458
http://www.ncbi.nlm.nih.gov/pubmed/26221923
http://dx.doi.org/10.1016/j.ijpsycho.2004.09.009
http://www.ncbi.nlm.nih.gov/pubmed/15708646
http://dx.doi.org/10.1016/j.pbb.2013.09.004
http://www.ncbi.nlm.nih.gov/pubmed/24051231
http://dx.doi.org/10.1111/scd.12214
http://www.ncbi.nlm.nih.gov/pubmed/28112423
http://dx.doi.org/10.1155/2017/5269856
http://www.ncbi.nlm.nih.gov/pubmed/28408928
http://www.ncbi.nlm.nih.gov/pubmed/25561958
http://www.ncbi.nlm.nih.gov/pubmed/15719084
http://dx.doi.org/10.1902/jop.2012.110604
http://www.ncbi.nlm.nih.gov/pubmed/22264209
http://www.ncbi.nlm.nih.gov/pubmed/25872308
http://dx.doi.org/10.1016/j.oooo.2014.03.007
http://www.ncbi.nlm.nih.gov/pubmed/24842481
http://www.ncbi.nlm.nih.gov/pubmed/24750801
https://creativecommons.org/licenses/by/4.0/legalcode

	Anxiety and Salivary Level of Alpha-Amylase in Patients with Geographic Tongue: A Case Control Study 
	[Background:]
	Background:
	Objective:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTI-CIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA & MATERIAL
	FUNDING
	CONFLICTS OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




