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Introduction
The total energy consumed by human body consists of basal or 
resting metabolic rate (BMR), thermic effect of food (TEF), and 
activity thermogenesis (AT). BMR is the minimum amount of 
expended energy that is compatible with life and it is needed 
to sustain the metabolic activities of cells and tissues as well as 
to maintain the processes of circulatory, respiratory, gastroin-
testinal, and renal systems.1, 2 BMR comprises approximately 
60–70% of the total energy expenditure which is affected by sev-
eral factors such as age, sex, body composition, size, heredity and 
molecular genetics, hormones, and environmental conditions.3-6

Some hormonal factors including the autonomous 
nervous system and thyroid hormones affect BMR. As 
one of the most important factors affecting BMR, sympa-
thetic–parasympathetic nervous system is influenced by 
various factors such as age, sex, stress, psychological, and 
emotional status, etc. Moreover, the thyroid function mod-
ulates the BMR and following conditions such as cold and 
heat tolerance, fatigue, euphoria, heart rate, movement 
speed, etc.7 According to the preceding issues, differences 
in BMR can be a result of diversities of factors affecting the 
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Abstract
Objective: Much of energy for life sustainment is consumed as the basal metabolic rate (BMR). Temperament is one of the core concepts in 
Iranian Traditional Medicine. The aim of this study is to assess the BMR and activity of the sympathetic–parasympathetic nervous system 
and thyroid function in hot and cold temperament people. Our study is a repeated cross-sectional study which was implemented in 2 
stages on 45 healthy volunteers.
Methods: BMR was evaluated by indirect calorimetry. Thyroid function, sympathetic–parasympathetic nervous system activity, body 
composition, and nutrition status were also evaluated. We used independent t-test for data analysis by SPSS ver. 16.
Results: Overall, 45 patients aged 18–40 participated in this study. Our results showed that the mean of BMRs were respectively 1664.09 
and 1909.48 kcal in cold and hot temperament individuals (P<0.3). Systolic and diastolic blood pressure, and heart rate peripheral 
temperature of individuals with hot temperament were significantly higher (P<0.05), While no statistically significant difference was seen 
in norepinephrine to epinephrine ratio, norepinephrine to cortisol ratio and core temperature. T3 and TSH levels were respectively, 1.99 and 
1.26 in cold temperament individuals and 1.38 and 1.40 in hot temperament individuals (P<0.05).
Conclusion: It shows signs that there is a relationship between the BMR and neurohormonal system and body temperament meaning cold 
temperament people have lower BMR, sympathetic nervous system activity and thyroid function in comparison to others. Body health is 
negatively affected by BMR fluctuations. With regarding to this correspondence, the arrangement of a pattern for better BMR regulation 
is crucial.
Keywords: Temperament; Iranian Traditional Medicine; Basal Metabolic Rate; Sympathetic – Parasympathetic nervous System; Thyroid 
function
Abbreviations: Basal Metabolic Rate (BMR), Iranian Traditional Medicine (ITM), Thermic Effect of Food (TEF), Activity Thermogenesis (AT), 
Bioelectrical Impedance Analysis (BIA), Enzyme-Linked Immunosorbent Assay (ELISA).
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sympathetic–parasympathetic nervous system and thyroid 
function.8-17

Iranian Traditional Medicine (ITM, Persian medicine) 
is one of the oldest schools of traditional medicine.18-22 From 
ITM point of view, temperament is one of the basic concepts 
of health and disease. Temperament is variable among indi-
viduals and is affected by several factors such as age, sex, 
environment, and body composition.23-26

Recent investigations have shown that hot (warm) and 
cold temperaments can be associated with BMR and similarly 
with sympathetic–parasympathetic nervous system activity.27, 

28 Some of these relationships are shown in Table 1.
According to the foregoing discussion, it seems that hot 

temperament people have a higher BMR in comparison to 
cold temperament people. A new window is hoped to be cre-
ated in nutrition science and public health by development of 
BMR concept in traditional medicine viewpoint. In order to 
investigate this relationship, comparison between the BMR of 
both cold and hot temperament individuals was carried out.

Materials and Methods
This is a descriptive–analytic study. Since the under inves-
tigation variables can be affected by different factors, all the 
variables were investigated in 2 stages with a 2–4 weeks interval.

In order to select individuals undergoing the study, a 
notification was published and distributed among the students 
residing in Tehran University of Medical Sciences dormitories. 

Inclusion Criteria
Age from 18 to 40 years, healthy individuals (according to 
history and physical examination), normal body mass index, 
informed consent.

Exclusion Criteria
Use of any specific dietary pattern such as vegetarianism, 
smoking, alcohol imbibing, or regular consumption of coffee, 
Taking any medications or supplements in the past month, 

abnormal biochemical lab test after evaluation, not having 
tendency to participate in the study.

In this study, demographic characteristics such as height, 
weight, vital signs, blood group, RH, BMR, body composi-
tion, and biochemical assays (measurement of serum levels 
of adrenaline, noradrenalin, cortisol, T3, T4, and TSH) were 
evaluated. Nutrient intake was assessed using a food frequency 
questionnaire and three 24-h dietary recalls.

Temperaments of participants were determined by a val-
idated questionnaire29 and the expert diagnosis (traditional 
medicine specialist). Based on the foresaid temperament 
determining questionnaire, if the total score of the individual 
was 19 or greater, he was hot temperament; and if it was 14 or 
less, the temperament was cold. If the score’s range was from 
15 to 18, the individual’s temperament was considered mild 
that was excluded from the study. The number of gender-di-
vided hot and cold temperament participants was based on 
required sample size.

BMR was measured by the use of indirect calorimetry 
(METALYZER 1B). In order to control the factors affecting 
metabolic rate, avoidance of any food especially coffee and 
cigarette 12 hours before the test was recommended to the 
participants. They should be also inhibited from moderate 
and severe aerobic or anaerobic activity 2 and 14 hours before 
the test, respectively. Before performing indirect calorimetry, 
the participants should rest for 10–20 min. During the test, 
the room temperature was maintained 20–25°C.30Participants’ 
body composition, including weight, fat, water and muscle 
percentage, and fat-free mass were measured by Bioelectrical 
Impedance Analysis (BIA) (Company INBODY Model 770).

Serum thyroid function tests were measured using 
Enzyme-Linked Immunosorbent Assay (ELISA) and 
“PishtazTebcompany kits”, epinephrine and norepinephrine 
using 2-CAT ELISA kit manufactured by Immunobiological 
Laboratories company, cortisol by DCMO23-4 kit by DiaMetra 
company, and blood group and RH by Cinnaclone II kit. 

Calculations were performed using 80% power, a 5% sig-
nificance level, and a 25% dropout rate. The required sample 
size was approximately 40 participants for each group allowing 
a 25% withdrawal rate.

Table 1.  Factors affecting BMR & temperament.

Variable Basal metabolic rate Temperament

Age *High in the first and second year of life 
*Reduces 2–3% in each decade of life1, 2

*Hot temperament is more common in children and the 
young4

*Temperament heat starts to decrease after the age of 35–405

sex In the same weight and height, BMR in 
women, is 5–10% less than men1, 2

Female temperament is colder than the male5

Body composition *Muscle mass is the most significant 
determinant of BMR.
*It increases BMR1, 2

*High muscle mass indicate shot temperament 
*High fat mass indicates cold temperament4

Body surface Those who have more body surface, have 
higher BMR1

*High muscle mass indicate shot temperament 
*High fat mass indicates cold temperament4

The sympathetic-
parasympathetic nervous system

Stimulating the sympathetic nervous 
system (e.g. stress) raises the BMR1

Some emotional conditions can increase body’s hot 
temperament6

Thyroid function *Hypothyroidism reduces the BMR 
*Hyperthyroidism increases the BMR1, 3

*Individuals with cold temperament feel cold more than 
others & tolerate heat better than the cold in normal 
conditions. 
*In hot temperament individuals, it is reversed4, 6
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We used SPSS (Statistical Package for Social Sciences, ver 
16) program for Statistical analysis. Mean and standard deviation 
were calculated for quantitative variables and frequency (per-
cent) describes qualitative variables. Independent t-test was used 
to compare BMR, thyroid function and body composition, nutri-
ent intake, clinical characteristics, and biochemical tests between 
two groups. Less than P< 0.05 was assumed as significance.

This study was approved by Tehran University of Medical 
Sciences ethics committee bearing code number 90-04-27-
15366-55307. All subjects were informed through a written 
consent form.

Results
Totally, 45 patients aged 18–40 years participated in this study. 
Two people were excluded because of not being able to com-
plete the study. Finally, 43 patients terminated the study, 20 of 
whom were male (46.5%) and 23 were females (53.5%). Ten 
men had hot temperament and 10 had cold temperament. 
Among women, 11 had hot temperament and 12 had cold 
temperament. 

The average age of the participants was 27.47±4.65 years 
that this average was more in cold temperament people, but 
no statistically significant difference existed between them (P 
value = 0.152). Hematocrit and hemoglobin levels were in the 
normal range in all participating subjects and no statistically 
significant differences existed among the two hot and cold 
temperament people (hot and cold groups) (P value>0.05), 
But the amounts of hemoglobin and hematocrit were signifi-
cantly higher in men (P value <0.05).

The results of the anthropometric indices showed that 
weight, height, and body mass index had no significant diver-
sity among the two groups (P value> 0.05).

As shown in Table 2, body fat mass and percentage were 
significantly greater in the cold groups (P value <0.05) and the 
percentage of fat free mass and skeletal muscle mass was sig-
nificantly higher in the hot group (P value <0.05). Although the 
amount and percentage of body water was more in cold group, 
this difference was not statistically significant (P value> 0.05).

Nutrient Intake Results
Based on FFQ, intake of energy (2572.2 vs 1900.61 kcal), car-
bohydrate (361.40 vs 253.24), fat (89.61 vs 70.08) and protein 
(94.33 vs 76.24 g) was significantly higher in the hot group (P 
value <0.05).

Based on the 24-h recall questionnaire, the individuals’ food 
intake temperament was assessed relatively due to the expert 
idea in both days before intervention. Based on the results, no 
significant relationship existed among the two groups in any 
days before intervention (P value>0.05).

Biochemical and Metabolic Findings
As shown in Table 3, the hot group has a significantly higher 
BMR (P value = 0.03) even after adjusting BMR for weight 
(P value = .006). T3 amounts were significantly higher in hot 
group and TSH was higher in cold group (P value< 0.05). 
Although T4 rate was higher in hot group, it can’t be consid-
ered meaningful (P value= 0.457). 
As shown in Fig 1, heart rate, systolic and diastolic blood 
pressure, and peripheral temperature of the hot group was 
significantly higher (P value <0.05). But core temperature, 
the norepinephrine to epinephrine and norepinephrine to 
cortisol ratio were not significantly diverse among them (P 
value>0.05).

Discussion
The results indicate that body composition of people with 
hot temperament significantly differs from people with cold 
temperament; So that fat tissue is more in cold group and the 
percentage of fat-free mass and skeletal muscle mass is more 
in hot group. These findings confirm the traditional medicine 
viewpoint about the temperament. According to this view, 
the temperament of fat tissue is cold and muscle tissue is hot. 
Accordingly, the amount of fat is higher in the body of cold 
group, while the amount of muscle is higher in the body of 
hot group. In conclusion, body composition can be used as a 
marker to identify individuals’ temperaments.

Based on the findings of this study, no significant relation-
ship was seen between the blood group or Rh and temperament 
which may be due to small sample size. For exact assessment of 
this relation and further studies, greater sample sizes are needed 
in this regard. Our results indicate that BMR varies in hot and 
cold group. Indeed, the mean BMR is higher in hot group. 
Even after weight adjusting (the metabolic rate per kilogram of 
body weight), the similar results were seen. Basal metabolism 
maintenance and preventing it from slowing down or rising 
up would affect human health. Although traditional concept of 
temperament is not adverted in modern medicine, investigation 
of factors influencing temperament indicates that it’s possible 

Fig. 1  The clinical characteristics and biochemical tests to measure the performance of the sympathetic–
parasympathetic nervous system.

FPO
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to consider these effective factors for BMR regulation. In ITM, 
many health protecting orders and diagnostic and therapeutic 
procedures are determined based on the temperament of indi-
viduals. Temperament of each individual is based on several 
physical and psychological characteristics which are completely 
introduced in ITM sources Temperament detecting templates 
have diagnostic roles in determining the temperament. Based on 
ITM view, different reactions to pathogenic conditions can be 
explained by temperament consideration so new abilities may be 
built to forecast diseases related to temperament susceptibility 
and to improve treatments on the basis of food and drug tem-
perament. Regarding the differences between nutrient intake of 
hot and cold group, according to the results of our study, it seems 
that hot group by virtue of having a higher BMR and more mus-
cle tissue, has a greater need for energy and as a result, total cal-
orie and following different macronutrients intake is higher in 
them. In order to prove the relation between the sympathetic–
parasympathetic nervous system and temperament, the clinical 
indices and vital signs were also measured in addition to plasma 
epinephrine, norepinephrine, and cortisol level which were 
assessed in Shahabi et al. study. Epinephrine and norepineph-
rine are indices for assessing the balance between environmen-
tal sympathetic nervous system and adrenal sympathetic while 
norepinephrine to cortisol ratio is an index of balance between 
environmental sympathetic and parasympathetic activity.

Clinical indices include heart rate, systolic blood pressure, 
diastolic blood pressure, core temperature, and the ambient 
temperature. Based on the results of this study, the norepi-
nephrine to epinephrine ratio and norepinephrine to cortisol 
ratio is not significantly different between hot and cold groups.

The differences between results of this study and the study 
of Shahabi et al may be due to the difference in the time of mea-
surement. Our sampling was carried out early in the morning 
and in the fasting state while in the study of Shahabi et al, the 
sampling was implemented at 3–5 PM. As so many factors are 
effective in the balance of the sympathetic–parasympathetic 
system, more appropriate indicators may be needed to mea-
sure this amount. 

The clinical parameters and vital signs of the individuals 
were meaningfully different in two groups. The results of this 
study showed that heart rate, systolic blood pressure, diastolic 
blood pressure, and ambient temperature were significantly 
higher in hot group verifying more sympathetic activity in 
the hot temperament and more parasympathetic activity in 
cold temperament. Similarly symptoms of hypothyroidism in 
cold temperament and hyperthyroidism signs in hot temper-
ament suggest their relationship with each other in the mind. 
The results of our study confirm this hypothesis and show that 
there is a direct correlation between temperament and the 
level of thyroid function.

Table 2.  Body composition of participants based on temperament.

Variable Temperament of individuals Significance statistical 
test*P value

Cold temperament n=22 Hot temperament n=21

Mean Standard deviation Mean Standard deviation

Body fat mass(kg) 13.41 2.15 18.35 4.15 .001>

Body fat percentage 21.73 5.47 27.98 7.37 .003

Skeletal muscle mass (kg) 30.99 7.15 27.03 5.48 .047

Fate free mass percentage 78.49 5.72 72.02 7.37 .003

Body water (Lt) 36.14 8.34 37.41 6.47 .579

Body water percentage 55.70 6.23 56.11 462 .807

Independent t-test*

Table 3.   BMR and T3, T4, TSH levels based on temperament.

Variable Temperament of individuals Significance statistical 
test*P value

Cold temperament n=22 Hot temperament n=21

Mean SD Mean SD

Basal metabolic rate/Kgbw(kcal) 25.74 2.96 28.76 3.88 .006

Basal metabolic rate(kcal) 1664.09 252.04 1909.48 442.40 .030

T3 1.26 .13 1.40 .18 .008

T4 7.19 .48 7.29 .34 .457

TSH 1.99 1.24 1.38 .63 .049
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Conclusion
It seems that there is a relationship between the BMR and 
neurohormonal system and body temperament meaning hot 
temperament people have higher BMR, sympathetic nervous 
system activity, and thyroid function in comparison to oth-
ers. Human health is negatively affected by BMR fluctuations. 
Regarding this correspondence, arrangement of a pattern for 
better BMR regulation is crucial.

Obviously, more studies are needed in order to make the 
two schools of medicine closer to each other in their path step-
ping forward health maintenance and disease control.

Furthermore, coldness of temperament may cause fat 
accumulation in body. This may probably imply that body fat 
mass is decreased by temperament heating.
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