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Abstract

Background: Geographic tongue (GT) is one of the benign inflammatory oral diseases with unknown etiology.
Objectives: The present study aimed to find the correlation between temperament (mizaj) and GT lesions in the context of Persian
medicine and conventional approach.
Methods: In this cross-sectional study, 401 eligible participants were selected, 201 as the case group and 200 as the control group.
After obtaining informed consent, the participants were asked to fill out a questionnaire. Then, the collected data were analyzed
using SPSS, version 21.
Results: Patients with GT were moderate regarding hot-cold temperament, and they had dry temperament. There was a statistically
significant relationship between dry temperament and GT lesions (P value = 0.037). In the control group, people without GT lesion
possessed average temperament either regarding hot-cold or wet-dry temperament. Moreover, there was a statistically significant
relationship between hot-dry temperament and GT lesions (P value = 0.002).
Conclusions: The results of our study showed a higher frequency of GT in dry temperament. The dominant pattern for people
with GT in compound and simple temperament was hot-dry and dry, respectively. The second more frequent temperament was
hot. Following temperament change, treatment of GT lesion or alleviation of its disturbing symptoms is an issue, which might be
determined by conducting basic research and well-designed clinical trials in the future.
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1. Background

The tongue has traditionally been known as a marker
of primary oral hygiene and general health (1). As a piv-
otal organ in oral function, it may be afflicted with vari-
ous anomalies and disorders, leading to malfunction and
tongue symptoms, such as burning and pain (2). Geo-
graphic tongue (GT), also known as benign migratory glos-
sitis, is one of the tongue disorders (3, 4), whose devel-
opment may affect the patient’s beauty and anguish even
some affected people due to its malignant change (5, 6).

Precise clinical examination of the lesion and definite
diagnosis may calm the patients and reduce their suffering
(7). Benign inflammatory patches are relatively common
in GT (8-11). These lesions are usually multi-pitted, semilu-

nar, or irregular, and without filiform papillae. Their mar-
gins are prominent in white or yellow color (5, 12). Le-
sions are inclined to change their location, pattern, and
size. All areas in the back or sides of the tongue’s epithe-
lium may be involved. It shows that remission exacerba-
tion periods and remission last for days, months, or years
without any scar trace. Relapse of lesions can occur in new
places that demonstrate a migratory feature to GT (5, 13).
Lesions are usually asymptomatic, of which patients are
often unaware (7, 14). However, they are sometimes sen-
sitive to sour, spicy, or hot food (15, 16). The prevalence of
GT was reported differently in various populations, such as
1.5% in the Turkish population (17), 1.8% in the United States
population (18), 17.2% in Libyan adult population (19), and
35.11% in Hungarian children population (20). Moreover,
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the prevalence of GT in Iran was 7.6% in student children
in Rasht, Northern Iran (21), 7.86% in student children in
Kermanshah, Western Iran (22), and 7.8% in adult dental
patients in Zahedan, Southeastern Iran (4). The vast range
of reports is probably due to several factors, including eth-
nic groups, sex, and age of study samples, different diagno-
sis criteria, as well as the method of examination and sam-
pling (19, 23).

In this regard, some evidence showed that GT was more
common in children, and the incidence rate decreases
with increasing age; According to literature, the mean age
of people with GT was about 23 years old in the Iranian
population (24). A few evidence showed that GT was two
times more common in women (25); however, other stud-
ies demonstrated the same prevalence in both sexes (17, 18).

Despite increasing advances in conventional
medicine, there are many unresolved problems, espe-
cially in the control and treatment of chronic diseases.
There is an increasing inclination toward the alternative
approach and integrative medicine throughout the world
(26). Persian medicine (PM), one of the most significant
branches of complementary medicine, has been regarded
as a valuable medical resource throughout the world, and
many Iranian people provided their medical demand via
PM routes, i.e., referring to herbalist, local PM therapist,
or using folk medicine recommendations (27, 28). Mezaj
(temperament) is a crucial point in health and is regarded
as a serious diagnostic tool for PM physicians (29-31). Based
on the PM approach, everybody should observe health
measures, including dietary, physical activity, sleep, and
mental health, to maintain their body organs balanced
to set all normal functions of the body in an optimum
state. In other words, everybody is based on constitutional
temperament, with observing dietary measures, maintain
their primary constitutional temperament in balance,
and prevent any sudden intensive changes in quadruple
qualities leading to dystemperament. In this regard,
the organs’ function would be set in the optimum state
physically and mentally (32, 33).

To consider the temperament for all disease states is
a key point in the context of the PM research in order
to acquire more effective therapy with fewer side effects
through tailoring to the temperament-oriented medical
intervention. To the best of our knowledge, there was no
evidence about the relationship between GT and tempera-
ment in the literature review of conventional medicine.

2. Objectives

Thus, the present study aimed to evaluate the temper-
ament of patients with GT who went to the Faculty of Den-
tistry affiliated to Tehran University of Medical Sciences
and compare it with the temperament of individuals with-
out GT.

3. Methods

3.1. Design of the Study, Participants, and Sample Size

In this descriptive-analytical crossectional study, all
the participants were selected from those who were taken
to the Faculty of Dentistry, Tehran University of Medical Sci-
ences, from March 2016 to November 2016 for dental care.
They were examined by an oral medicine specialist via the
dentistry mirror and sterile gas. The minimum sample size
of 401 participants (~ 200 participants in each group) was
calculated for this study with considering P = 5%, a 95% con-
fidence interval, and a 5% alpha error by conducted this for-
mula:

(1)n =
P (1− P )Z2

d2

We selected 401 eligible participants, including 201 pa-
tients with diagnosis of GT based on clinical examination
as the case group and 200 patients without GT as the con-
trol. After obtaining informed written consent, we asked
them to fill out the questionnaire. None of the patients in
both groups had a history of discomfort, burning sensa-
tion, pain, etc.

3.2. Inclusion and Exclusion Criteria

The inclusion criteria were the 20 - 40 years old indi-
viduals who referred to the Faculty of Dentistry for rou-
tine dental visits and the dentist-approved GT in them. The
exclusion criteria were individuals with a positive history
of any apparent diseases including diabetes, psoriasis, al-
lergy, Reiter disease, pregnancy, and other known chronic
or acute diseases, as well as the patients who had the lack
of willingness to continue participating in the project and
lack of cooperation to fill out the questionnaire.

3.3. Ethics Statements

The protocol of the study was approved by the Ethics
Committee of Tehran University of Medical Sciences (ethics
code: 8911272080). Before asking the participants to sign
the informed consent, we informed them about the study
process.
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3.4. Questionnaire

The participants filled out the Mojahedi et al.’s (34)
questionnaire (with Cronbach’s alpha = 0.71), which was
valid and reliable for the age group of 20 - 40 years. Data
gathered from the patients were kept confidential, and the
researcher responded to the questions of the patients.

It comprised ten questions for determination of tem-
perament (eight for evaluation of hotness-coldness and
the remaining two for evaluation of wetness-dryness),
which was designed according to the Likert scale (1 - 3
score). The total score of the first eight questions showed
hot, cold, and the average temperament if it was > 19, < 14,
and 15 - 18, respectively. The total score of the last two ques-
tions showed dryness, wetness, and average in wetness-
dryness if it was > 4, < 4, 4, respectively.

3.5. Statistical Analysis

Collected data were analyzed using SPSS Version 21. Chi-
square and independent-sample t-test were used to assess
the relationship between the variables and groups. The P
value of less than 0.05 was considered as statistical signifi-
cant.

4. Results

About 167 subjects (83.5%) in the case group and 158
(78.6%) in the control group were female. There was no sta-
tistically significant difference between the two groups re-
garding the sex ratio (P value = 0.2). The mean age of the
case and control groups was 31.4 ± 7.2 and 29.5 ± 6.2, re-
spectively (P value = 0.005).

Concerning hotness, both groups were average more
frequently. Regarding dryness, the case group showed
dry temperament more commonly, while in the control
group, the average temperament dominated. Neverthe-
less, there was no statistically significant difference be-
tween the case and control groups in hotness (P value <
0.05). The frequency of dryness in the case group was sta-
tistically significant (P value = 0.037). Table 1 shows the rela-
tionship between compound temperament and GT. Com-
paring compound temperament in the case and control
groups showed a statistically significant relationship be-
tween hot-dry temperament and GT (P = 0.002).

5. Discussion

GT patients with positive history of disease ex-
acerbation reveal a possible temperament on remis-
sion/exacerbation of GT lesions after eating foods with

special temperament. A study on 25 people, regarding the
occurrence and aggravation of GT lesions, reported some
foods, such as eggplants (65%), tomato (43%), nuts (23.3%),
pickles (14%), spicy foods (12%), and tuna (11%). Nevertheless,
the time between food consumption and occurrence and
aggravation of lesions was uncertain for most patients;
some were unaware of their problem before medical visit
and disease confirmation (24).

In our study, although all patients were between 20
and 40 years old, there was a statistically significant dif-
ference between the mean age of the GT group (31 y/o) and
control group (29 y/o) (P value < 0.05), which is in line with
some recent research studies (35, 36). However, Jainkit-
tivong and Langlais (13) and Kullaa-Mikkonen et al. (37) did
not find any significant difference between the age of GT
and the control group due to different research methods
and population characteristics of the studies.

In this study, female patients (78%) were more than
male patients (21.4%), which is consistent with previous
studies (7, 9, 16, 37). Maleki et al. and Taheri and Maleki (38,
39) showed that the prevalence of GT was higher in girls,
which is in line with the female dominancy in our study.
According to some studies, the occurrence and aggrava-
tion of GT lesions and higher frequency of GT in females
may be due to the contribution of female sex hormones
(36, 40, 41). Aggravation of disease has been reported in
some studies with the menstrual cycle (41). Although few
studies found no sex difference (18, 41), some reported a
higher frequency of GT in males (20, 37). There was a sim-
ilarity between case and control groups in female domi-
nancy in our study. However, there might be other reasons
such as more concern about their disease and more co-
operation in filling out the questionnaire by women com-
pared to men.

In terms of the PM approach, age is a variable that
affects temperament, as a result, we selected the young
age group to control for this effect on temperament (41-
44). Unlike the middle-aged and elderly, young people
are hot-wet (45). Patients in the GT group were two years
older than those in the control group, which was in line
with increasing dryness in the older group. On the other
hand, the place of residence is another important factor
that had an effect on the temperament and can change it.
In our study, the participants in both groups were homo-
geneous in this factor because all of them were lived in
Tehran. According to PM sources, systemic diseases can af-
fect temperament. For instance, patients with allergy, Re-
iter’s disease, and psoriasis are more likely to be affected
by hot-temperament of the liver, where black bile produc-
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Table 1. The Frequency of Geographic Tongue in Patients with Different Compound Temperamentsa

Groups
Temperament

Hot-Dry Hot-Wet Cold-Dry Cold-Wet Sum/Total

Case 28 (13.9) 10 (5) 20 (10) 8 (4) 58/201

Control 9 (4.5) 11 (5.5) 18 (9) 8 (4) 46/200

P value 0.002 0.827 0.86 1.00

aValues are expressed as No. (%).

tion is increased (46, 47). Also, diabetes mellitus, chronic
stresses, and chronic use of tranquilizers are associated
with increased black bile production and the dominancy
of cold/dry temperament in the afflicted patients, and
the occurrence of constipation. Anemia, history of some
foods, and drug consumption correlate with the domi-
nancy of hot/dry temperament in some people (48, 49). In
this study, we selected healthy people without a history of
drug consumption to eliminate the effect of the aforemen-
tioned factors (33). Table 2 shows that most of the partic-
ipants in the GT group had average temperament based
on the hot/wet quality, as well as dry temperament based
on the wet/dry quality. Also, dry dystemperament played a
more crucial role in the occurrence of GT in people with
simple dystemperament. Most of the people in the con-
trol group were on average temperament in both hot/cold
and wet/dry qualities. These results further reinforce the
claim of a relationship between GT occurrence and dry-
ness. However, compound dystemperament, hot/dry tem-
perament was more frequent in the GT group. According
to PM, hot temperament may aggravate the dryness of the
body and durability of hot dystemperament and cause dry
dystemperament in the body (1). A few studies have fo-
cused on the relationship between temperament and med-
ical conditions. In this regard, Parvizi et al. (50) demon-
strate the positive association of neuroticism personality
type with hot temperament.

PM sources also confirm the correlation of dry dys-
temperament and GT. There is a similar tongue disease in
PM treaties and books that are related to dry dystempera-
ment of the tongue and other body organs and presents
with similar signs and symptoms including shaqaq (fur-
row in tongue) with dryness and yellowish color of the
tongue and qelaa (ulceration) with burning sensation in
the tongue. Dry dystemperament in the body, especially
in the head and neck area, is the common pathology for
all of the mentioned diseases. Furthermore, relatively sim-
ilar treatment plans have been recommended for most pa-
tients with these diseases.

5.1. Limitations

To the best of our knowledge, this is the first study
on the relationship between GT and temperament. There-
fore, this could be a limitation for itself because all materi-
als must be provided for the first time; however, the valid
questionnaire for the temperament determination was a
great support for the first step.

5.2. Conclusions

The present study demonstrated the relationship be-
tween hot temperament and dry temperament with GT. It
is suggested that designing clinical studies be conducted
in the future for better evaluation and investigation of di-
etary patterns and drug consumption history of GT pa-
tients as plausible causes of disease exacerbation. Given
the emphasis of Iranian sages on viewing dystemperament
as the cause of many diseases, studying the relationship be-
tween chronic diseases and temperament imbalance can
help solve some resolved medical problems. To do this, the
first step could be to design valid and reliable question-
naires that evaluate the temperament of a single body or-
gan and the whole body.
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Table 2. The Relationship Between Geographic Tongue and Simple Temperaments (mizajs)a

Groups

Temperament

Wetness Hotness

Dry Moderate Wet Sum Cold Moderate Hot Sum

Case 92 (45.8) 69 (34.3) 40 (19.9) 201 (100) 44 (21.9) 99 (49.3) 58 (28.9) 201 (100)

Control 73 (36.5) 84 (42) 43 (21.5) 200 (100) 37 (18.5) 116 (58) 47 (23.5) 200 (100)

P value 0.037 0.078 0.393 0.235 0.049 0.134

aValues are expressed as No. (%).
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