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Background: Although temperament is considered one of the most important principles of tradi-
tional medicine, it has always been one of the challenging issues among experts. Therefore, the pre-
sent study was planned aiming to determine the importance and validity of temperature and an-
thropometric factors in determining temperament.

Methods: A cross - sectional study was performed on 20 to 25 year old students of Tehran Univer-
sity of Medical Sciences. Initially, using a standard questionnaire temperament of the participants
was determined. Then its relationship with central and peripheral temperature, height and weight
and body mass index (BMI) was analyzed via correlation test and with the significance level of p <
0.05.

Results: 102 students (45.1% male and 54.9% female) were enrolled. Analyses showed the signifi-
cant correlation of temperament score with core temperature, and skin temperature at the tip of
the index finger, palm and wrist as well as anthropometric factors. Among them, temperature of
palms (r=79.0, p < 0.0001) and core temperature (r=78.0, p < 0.0001) had the highest correlation.
Conclusion: The findings of the present study showed that palm temperature and sublingual tem-
perature had a strong correlation with temperament and can be considered as the two main indices
used for determining temperament.
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However, temperament determination and factors af-
fecting temperament have always been a matter of de-
bate between the experts. Therefore, considering the

1. Introduction

treatment in traditional medicine is determining
temperament or Mizaj of the individual. Temper-
ament determination, in turn, plays a key role in both
health preservation and therapeutic measures (1, 2).

O ne of the important factors for diagnosis and
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new approach to traditional medicine, an urgent need is
felt for finding accurate and reliable indices in determin-
ing temperament, especially in researches concerning
traditional medicine (3, 4).

Traditional medicine practitioners use different meth-
ods for determination of temperament, the most im-
portant of which is history taking based on traditional
medicine references and using Mizaj-related indices (1).
However, knowing which Mizaj-related indices are
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more important in determination of temperament has
been of great interest in traditional medicine commu-
nity and is widely discussed and debated. Unfortunately,
no organized study has been carried out for answering
this question and the answer is still unknown (5).
Mizaj-related indices that are used for determination of
temperament include the state of tens of skin (tempera-
ture, and skin softness/dryness), body shape (slim/fat),
status and color of hair, body color, ratio of body parts,
being affected by natures (hot/cold, wet/dry), speed of
doing activities, quality of excrements, rate of sleep and
being awake, and psycho-mental status (1, 6). However,
determining hotness or coldness of temperament can-
not be done accurately and quantitatively for use in
studies based on these variables, because they are qual-
itative. Therefore, making efforts to quantify the varia-
bles determining temperament seems necessary for a
more accurate determination of the individual’s tem-
peramental score.

Among these Mizaj-related indices, temperature varia-
bles and anthropometry indices can be easily quantified.
Therefore, in this study we tried to evaluate the im-
portance and validity of these variables in determina-
tion of temperament.

2. Method

The present study is a cross-sectional study that was
carried out on 20 - 25 year old healthy, single, male and
female students who lived in the dormitory and fol-
lowed the food regimen of Tehran University of Medical
Sciences. The participants were selected during Decem-
ber and January 2010 via simple randomized sampling
and were included if they did not have a chronic disease,
weren’t taking any long-term medication and did not
take medication throughout the study period. In addi-
tion, if symptoms such as constipation, bloating or any
other gastrointestinal problems were present, the par-
ticipant was excluded. Moreover, to make sure that the
participants were healthy, routine tests (CBC, FBS, BUN,
Creatinine, Lipid profile, Bilirubin) were done and if any
of the test results was not normal, the individual was ex-
cluded.

Temperament score of each person was determined us-
ing a questionnaire designed by the researchers of this
study. The questionnaire was designed based on tradi-
tional medicine books and its validity was approved by
the professors of faculty of traditional medicine. The
questionnaire was filled for 10 samples and its
Cronbach’s alpha coefficient was calculated to be 0.77.
Questionnaire of temperament includes 38 questions
that contain temperament-determining factors. Based
on the answer the participant gives, a score between 1
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and 7 is given to each question. Thus, the total score
could be a number between 38 and 266. The closer the
score was to 38, the colder the temperament was and
the closer it was to 266, the hotter the temperament of
the participant. Additionally, questions regarding de-
mographic data, age, sex, and ethnicity of the partici-
pants were also asked using the questionnaire.

15 ml fasting venous blood sample was drawn from
each participant to evaluate their blood parameters in-
cluding CBC, ESR, FBS, triglyceride, cholesterol, BUN,
creatinine, and bilirubin. It should be noted that the par-
ticipants were fasting for 10 hours before blood draw-
ing and all blood drawings were done between 7:30 and
8:30 AM in December and January.

Temperature measurements were done between 1 and
4 PM in a room with the temperature of 25°C. The par-
ticipants would rest for 15 minutes in the room at a
seated position and after filling the questionnaire and
determination of temperament, the skin temperature of
the tip of their index finger, palm of the hand, and wrist
were measured using a digital thermometer and rec-
orded. Core temperature of the body was also measured
via sublingual temperature using a mercury thermome-
ter and putting it under the participant’s tongue for 2
minutes. The participants had avoided eating and drink-
ing for at least 30 minutes before measurement of sub-
lingual temperature.

Using a digital scale with 500 g error and a digital height
gauge with 0.1 cm accuracy, weight and height were
measured and recorded. When determining height, the
participants were standing straight without their shoes
and their knees were completely straight and their head
was facing forward. In determining the weight, they
were evaluated wearing minimum clothes possible and
no shoes, then their body mass index (BMI) was calcu-
lated using this formula: BMI=Weight/Height2.

The strategy used for determining sample size to carry
out this study was based on evaluation of the correlation
(correlation coefficient) of temperament score with skin
temperature, core temperature and anthropometric in-
dices. In the initial assessment of this study, the lowest
correlation coefficient of the studied factors with tem-
perament score was calculated to be 0.41, which be-
longed to BMI. Therefore, to evaluate the significant dif-
ference of this correlation coefficient with 0 at the level
of 95% confidence interval (a=5%) with 90% power of
study (B=10%), sample size of 90 participants is proper
for doing the study.

To determine the correlation of temperament with dif-
ferent variables, correlation test was applied. Power of
significance was also reported with correlation coeffi-
cient (r) and level of significance was considered to be p
< 0.05. To evaluate the effect of confounding factors
such as sex, ethnicity and age, initially a bivariate analy-
sis was performed between the confounding factor and
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LELEEE Demographic data of the studied participants

Variable Number Percent Mean * SD of age Mean # SD of temperament score
Sex Male 46 45.1 22.8+1.7 166.1+16.7

Female 56 54.9 22.1+1.7 156.6+15.4
Ethnicity Persian 68 66.7 22.3+1.7 161.5+16.9

Turk 21 20.6 23.2+1.5 160.1+16.2

Kurd 11 10.8 22.2+1.6 160.6£19.4

Lur 2 1.9 22.5+1.7 161.0£16.8

SD: standard deviation.
LEL WA Demographic data of the studied participants

Factor R P Adjusted R p
Core temperature (degree of Celsius) 0.77 <0.0001 0.78 <0.0001
Skin temperature (index finger) 0.75 <0.0001 0.75 <0.0001
Skin temperature (palm) 0.81 <0.0001 0.79 <0.0001
Skin temperature (wrist) 0.67 <0.0001 0.62 <0.0001
Difference of core temperature with and palm skin -0.70 <0.0001 0.65 <0.0001
temperature
leference of core temperature with and index finger 061 <0.0001 0.61 <0.0001
skin temperature
Difference of core temperature with and wrist skin -0.49 <0.0001 -0.44 <0.0001
temperature
Height (cm) 0.74 <0.0001 0.70 <0.0001
Weight (kg) 0.43 <0.0001 0.38 <0.0001
body mass index (kg/m?2) -0.30 0.002 -0.31 0.002

All analyses have been adjusted for sex.

temperament score, any of the confounding factors that
showed a significant relationship with temperament
score was entered to the model and by doing a partial
correlation analysis all analyses were adjusted for the
intended factor. For this purpose, to assess the effect of
sex and ethnicity on temperament score, Kruskal Wallis
test was used and for evaluating the effect of age, Spear-
man test was applied.

3. Result

In the present study, 102 female (54.9%) and male
(45.1%) students studying in Tehran University of Med-
ical Sciences with the mean age of 22.5+1.7 years were
evaluated. All the participants were single, healthy, and
non-smokers and did not have any history of chronic
disease or long-term use of medication (Table 1).

The range of temperament scores for the participants
was 122 to 201 with the mean score of 160.9. Mean and
standard deviation of temperament score based on sex
was 156.6x 15.4 for women and 166.1+16.7 for men,
showing that mean score in men was higher than
women (p = 0.004).

Bivariate correlation test showed that ethnicity (p=0.8)
and age (p=0.6) did not correlate with temperament,
but sex (p=0.003) had a significant correlation with
temperament score. Therefore, in all analyses, sex was
entered to the analyses as a confounding factor and
thus, the effect of sex on the correlation of temperament
score with the studied parameters was adjusted for all
analyses.

In addition, bivariate correlation test showed that with
increase in temperament score (indicating hotter tem-
perament) core temperature of the body (p<0.0001 and
r=0.77), and skin temperature in palms (p<0.0001 and
r=0.81), tip of the index finger (p<0.0001 and r=0.75)
and wrist (p<0.0001 and r=0.67) increase. However,
temperament score showed a reversed and significant
correlation between the difference of these 2 tempera-
tures in palms of the hand (p<0.0001 and r=-0.70), in-
dex finger (p<0.0001 and r=-0.61) and wrist (p<0.0001
and r=-0.49) (Table 2).

Additionally, in multivariate correlation test the corre-
lation between core temperature and skin temperature
was significant. Temperament score had a significant
and direct correlation with core temperature (p<0.0001
and r=0.78), and skin temperature in palms of the hand
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(p<0.0001 and r=0.79), tip of the index finger (p<0.0001
and r=0.75), and wrist (p<0.0001 and r=0.62). The data
in this regard is presented and summarized in table 2. In
addition, temperament score also correlated with the
difference between core temperature and skin temper-
ature in palms of the hand (p<0.0001 and r=0.65), tip of
the index finger (p<0.0001 and r=0.61), and wrist
(p<0.0001 and r=0.44). Anthropometric factors that
were evaluated in this study included height, weight and
BMI, and bivariate correlation test showed that all 3 of
these factors have a significant correlation with temper-
ament score. Height (p<0.0001 and r=0.74) and weight
(p<0.0001 and r=0.43) had a direct correlation with
temperament score, while BMI (p=0.002 and r=-0.30)
had a reversed correlation with it.

After entering sex to the model and evaluating the cor-
relation of anthropometric factors with temperament
score, all of the 3 mentioned factors showed a significant
correlation with temperament score and still the corre-
lation of height (p<0.0001 and r=0.70) and (p<0.0001
and r=0.38) with temperament score was direct, while
it was reversed regarding BMI (p=0.002 and r=-0.31).
Therefore, it can be stated that with increase in temper-
ament score, height and weight increase, while BMI de-
creases.

4. Discussion

Based on the findings of this study, temperament can af-
fect physiological factors as an independent factor and
therefore, core temperature, skin temperature and an-
thropometric factors had a significant correlation with
temperament. In addition, the researchers of the pre-
sent study defined a new factor called the difference be-
tween core temperature and skin temperature and it
was shown that in addition to core and skin tempera-
tures, their difference also varies between different
temperaments. Thus, core temperature, skin tempera-
ture and the difference of these factors can be used for
determining the temperament of the individuals.

Findings of the present study showed that with the tem-
perament getting hotter, skin temperature and core
temperature rise. In line with this findings, traditional
medicine references express that individuals with hot
temperament have warmer skin compared to those
with a cold temperament (1, 6, 7). In addition, the differ-
ence between core temperature and skin temperature
has a reversed correlation with hotness of tempera-
ment, which means that this difference is lower in those
with hot temperament compared to individuals with a
cold temperament. Therefore, it can be said that those
with hot temperament experience a higher core temper-
ature due to high metabolic activity but excrete a
smaller portion of this temperature. Thus, the difference
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between core and skin temperatures and its correlation
with temperament score showed that metabolic activi-
ties of individuals with cold and hot temperaments have
different patterns. In the search done, no study that
evaluated the correlation of skin and core temperature
with temperament score was seen/found.

Additionally, in the present study height, weight, and
BMI also had a significant correlation with tempera-
ment score. Among these 3 factors, height with the cor-
relation coefficient of r=0.70 showed a much stronger
correlation compared to the other 2 factors. Moreover,
the correlation of height and weight with temperament
score was direct, while the correlation of BMI with tem-
perament is a reversed one.

Since BMI correlates with wetness of temperament (6,
7), the correlation being weak in this factor is due to the
present study only evaluating coldness and hotness of
temperament and not wetness of temperament. For this
reason, BMI has a weak correlation with temperament
score. For evaluating the correlation of BMI with tem-
perament, future studies should also evaluate dryness
and wetness of temperament.

The reason for the correlation between temperament
and BMI being reversed is that temperament score has
a much stronger correlation with height (r=0.74) com-
pared to weight (r=0.43) and since in the formula for
calculating BMI weight in kilograms is divided by height
in meter squared, therefore this ratio will be higher in
those with a cold temperament compared to those with
a hot temperament. For the same reason it can be said
that individuals with hot temperament are taller and
slimmer than those with cold temperament, which has
led to this factor being significant even in evaluating
coldness and hotness of temperament. Consequently, it
could be hypothesized that due to high biological activi-
ties in individuals with hot temperament, growth in this
group is higher than those with cold temperament. This
is why as temperament gets hotter, height and weight
also increase.

In line with or in contrast to the findings of the present
study, the following researches can be pointed out: in a
prospective cohort Puttonen et al. studied the correla-
tion of Cloninger temperament with some physiological
factors and showed that when the individual’s tempera-
ment leans towards danger avoiding temperament
(linked with cold and wet temperament), BMI increases
(8). However, Hintsanena et al. showed that individuals
who have a reward-dependent temperament (linked
with cold and dry temperament) and seeker tempera-
ment (linked with hot and wet temperament) have a
higher BMI, while avoiding temperament has a reversed
correlation with BMI (9). Presence of such contradic-
tions is due to the differences in the type of study carried
out. Since Puttonen et al. study is a prospective one with
a large sample size it is more reliable than the other
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study. The study by Puttonen et al. is in line with the
findings of the present study and it can be concluded
that BMI decreases with temperament becoming hotter.
Yet, referring to traditional medicine references and the
weak correlation of BMI with the cold-hot spectrum of
temperament, it can be expressed that BMI has a strong
correlation with dryness and wetness of temperament.

5. Limitations:

In the end, it should be noted that in Iranian traditional
medicine, temperament has two axes of coldness-hot-
ness and wetness-dryness (10). In this study, which is
the first one to evaluate the correlation of temperament
with the mentioned parameters, to make things simple
and reduce the confounding factors to a minimum, only
coldness and hotness of temperament were evaluated.
The lack of correlation between some factors and tem-
perament in this study are due to the fact that the corre-
lation of these factors was only evaluated with the cold-
ness-hotness axis. Therefore, for future studies it is sug-
gested to evaluate the correlation of physiological fac-
tors with the wetness-dryness axis of temperament as
well as the correlation of these factors with compound
temperaments.

6. Conclusion:

The present study showed that physiological factors
have a strong correlation with temperament score.
Therefore, by measuring physiological factors and iden-
tifying the natural range of these factors in different
temperaments, it is possible that these indices could be
used for temperament determination in individuals. For
this purpose, extensive studies with large sample size
are required.
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