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Aims Experienced bodily sensation with basic emotions seems to be a universal phenomenon, 
but cross-cultural differences are expected. This study was designed to determine the 
topographic map of changes across six basic emotions and anxiety in a sample of Iranian people 
and to compare their perception of emotion-related bodily changes by sex.
Materials & Methods A cross-sectional study was conducted on 220 Iranians aged 16-55 
years. The Persian pencil and paper version of the emBODY application was used and validated 
during the study. The results were analyzed by SPSS 20 software using generalized linear 
models to determine the relationship between gender and emotion sensation in 5 main body 
areas and three main facial parts.
Findings Anxiety was the most common reported basic emotion, and anger, fear, sadness, joy, 
surprise, and disgust, respectively, were identified basic emotions in both sexes. GLMs were 
significant (p<0.05) for bodily sensation changes in the head and neck, upper body, upper and 
lower limbs, and all three main facial parts. Results also showed a significant gender difference 
in lower limbs (p<0.05). 
Conclusion The results suggested the consistency of distinct emotion-triggered bodily 
sensation maps of Iranians with universal patterns. 
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Introduction 
There is an accepted notion that the six basic 
emotions (sadness, anger, surprise, disgust, 
happiness, and fear) have a specific neural basis and 
are associated with specific body changes in adults 
[1, 2]. The association between physical changes and 
various emotions is also reflected in our daily 
activities; feeling weakness on the knees during fear, 
or reddening the face with anger, tachycardia with 
arousal, and muscle contraction during anxiety are 
examples of personal perception of emotions, which 
are mostly recognized as universal experiences. 
Both the classic and modern models of emotional 
processing believe that subjective experiences of 
emotions are characterized by emotion-related 
bodily states that reflect changes in musculoskeletal 
systems, neuro-endocrine, and autonomous nervous 
systems [3]. 
The major theories of emotion suggest that a 
person's subjective feelings of emotion originate 
from bodily changes perceived by individuals [4, 5], 
and the physical perception of emotions has a 
distinct and well-known pattern discussed in 
various studies [4, 6]. 
While Ekman et al. believe in the universality of the 
six main emotions [1], few studies pointed to the role 
of culture in emotional sensation and expression [7-9]. 
Based on this parallel view, emotion is a construct 
that is psychologically and biologically determined 
and influenced by the environment, so cross-cultural 
differences are expected [6, 10]. Cultural differences 
may affect some aspects, including incidence, facial 
expression, recognition, the nature of experienced 
emotion [7, 11, 12], and affect valuation [13].  
Iran is a country made up of heterogeneous 
populations and different subcultures with common 
historical and linguistic roots and similarities 
through Old Persian culture. The Iranian nation has 
some particularities in impressing their experiences 
as a nation, which distinguished them from the 
cultures of East Asia and the Arab and Islamic 
countries of the region [14, 15]. In general, Iranians are 
considered socially and interpersonally as sensitive 
individuals [14, 15]. 
The partial limits of Iranian culture to frankness and 
openness in expressing expectations, wishes, wills, 
desires, and dissatisfaction as an unwritten rule of 
respect and politeness [16, 17] make individuals try 
concealing their emotions in some ways or put a 
partial limit in display rules of emotions in specific 
situations [15, 18, 19]. The inability of those people to 
express verbally unpleasant feelings that are not 
accepted by the community, such as anger and 
annoyance, [15, 17, 19] also can contribute to the 
somatization of emotions in Iranian culture [15, 19]. 
Somatization of anxiety and anger symptoms such as 
musculoskeletal pain, heart disease, and digestive 
problems are frequently found among Iranians [14, 15, 

19]. There is also an excessive emphasis on grief and 

sadness in Persian culture and language, which is a 
topic that some linguistic studies have been 
addressing [18]. Few researchers believe that the 
Iranian population is more inclined to cry, tears, and 
expressing sadness than other people in the world. 
They assumed sadness and grief as the most 
commonly perceived emotion in the Iranians [18, 20, 21]. 
One of the problems in recognizing and 
communicating about emotions in Persian discourse 
is the use of vague terms related to Persian 
metaphorical expressions of emotions [19, 22] and the 
richness of terminology related to emotions in the 
Persian Language, which is impossible to find an 
equivalent and exact term for those countless 
expressions [22, 23].  
In a constructivist view, the body-part terms used in 
the Persian language are also very ambiguous [24]. 
For example, in Persian, the word "Del" is 
conceptualized as being either an internal organ and 
anatomical points of the "heart," -the motor of the 
body- [14] and the stomach, and on the other hand, 
means a container in which emotions, desires, 
patience, motivation, affection, thoughts and the 
person's memories [14, 22, 25, 26]. 
To date, limited linguistic studies have been 
conducted using questionnaires and discourse 
analysis on linguistic concepts and metaphors 
related to the basic emotions in Iran [18, 22, 27], Which 
tell us about the inter-language and cross-cultural 
similarities of emotion conceptualization for 
Iranians with different cultures. 
 

However, no study has been conducted yet, on 
Iranians’ perception of emotion-related bodily 
changes (ERBCs) or bodily sensation map of 
emotions (BSMs) using topographic maps and non-
verbal questionnaires. The study by Nummenmaa et 
al. using the embody app is one of the limited 
studies which eradicates language and semantic 
barriers in expressing emotions through user-
generated bodily sensation maps (BSMs) [3] and 
helps individuals create a BSM of how they feel. 
Hence, makes it easier for researchers to detect and 
classify users' emotions based on body maps [28]. 
 

Moreover, sex differences in the perception and 
expression of emotions are also controversial [24, 29]. 
Theoretically, there are differences between men 
and women in bodily sensation and understanding 
relations between bodily sensations and emotional 
states [30]. The Iranian community places more 
restrictions on the female body to express emotions 
[16, 17]. Considering the low threshold of tolerance of 
Iranian culture for expressing emotions, especially 
positive emotions such as happiness, and more 
acceptances for expressing feelings such as sadness 
by women in Iranian culture, differences in physical 
feelings between sexes can be observed [16, 17, 24]. 
Nevertheless, the question that Iranian women and 
men are different in the perception and bodily 
sensation of emotions remains unresolved. 
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Considering the lack of appropriate information 
about the emotions perceived by the Iranian people 
and the location of experienced bodily changes 
associated with basic emotions, further 
investigations are needed. This study was part of a 
mixed exploratory study with two consecutive 
qualitative and quantitative phases. The first phase 
of the study was conducted in a method of discourse 
and thematic analysis through semi-structured 
interviews, and the second phase was a quantitative 
cross-sectional study designed to assess ERBCs and 
BSMs in a sample of Iranian people. 
In summary, this study has conducted in order: 1- to 
assess whether Iranian samples can differentiate 
bodily sensation associated with six basic emotions 
(sadness, anger, disgust, surprise, happiness, and 
fear) plus anxiety, 2- to clarify the rank order of 
basic emotion which are most likely to be perceived 
with bodily changes among Iranians, 3- to identify 
the body regions in Iranian sample which reflects 
the greatest frequency of ERBC. 4-To compare the 
emotion-related bodily changes in the whole body 
and   5part -BSMs by sex. One of our hypotheses is 
that the ERBCs are sensitive to sex.  
 
Materials and Methods 
This cross-sectional study was conducted on an 
Iranian seemingly healthy population from May to 
August 2019 in Iran. The study sample (N=240) 
consisted of volunteers selected among a web-based 
advertisement and the visitors to public libraries 
and parks, students, and referrals to health centers 
(two in Isfahan and one in Tehran) that were 
referred to periodic examinations and vaccinations 
for their children, originally from various parts of 
Iran such Isfahan, Tehran, Ahvaz, Shiraz, Yasuj, 
Shahrekord, Zahedan. The number of samples was 
considered to be at least five cases for each body 
map point (41 points) according to the rule of thumb 
[31], and the consecutive sampling was stopped after 
collecting the minimum number of participants. 
Consecutive participants were selected if the age 
was more than 15 years and they were never 
diagnosed with thought disorders. A lack of 
psychotropic substances, drugs, and alcohol and the 
ability to express thoughts and feelings were the 
other inclusion criteria. The exclusion criterion was 
The participant’s decision to stop the completion of 
the questionnaires for any reason and at any stage. 
The demographic characteristics of the participants 
were recorded, such as age, marital and employment 
status, education level, history of the disease, and 
duration of diseases. The Farsi emBODY 
Questionnaire was including two 10cm front and 
back images of the body. Using colored pencils with 
distinct colors, the participants evaluated the 
intensity of bodily sensation of emotions based on a 
5-point Likert scale (i.e., 1=Very mild to 5=very 
severe). The body maps did not reflect any internal 
organs or forms representing gender to avoid 

participants' misperception and consistency 
between the two genders. Not using the emBODY 
application was the lack of public access to IOS 
phones in Iran, besides translating the exact words 
used for emotions in the app to the Persian 
language. The face and content validity of the 
Persian version was assessed by presenting the 
preliminary body map questionnaire to ten experts 
in psychology, psychiatry, and linguistic to assure 
the correct and valid translation of Persian 
equivalents were used for each of the emotions. 
Since concordant BSMs result in the adult 
population for both techniques shown in previous 
studies [3, 5], a memory-based report was used 
instead of participants’ inducing emotions. To 
simplify the interpretation of the data, we employed 
a 41 point version of the Michigan Body Map (35 
points from the Michigan Pain Map and six 
additional points including the mouth, right and left 
eyes, forehead, nose and ears, and the left and right 
jaws replaced with upper and lower Jaw). [32]. Then a 
transparent page was prepared and digitized based 
on these sections of a standard body template, and 
response sheets were screened and compared 
manually to determine the colored points in each 
Questionnaire. Responses outside the body area 
were not accounted for. The parts of the BSMs 
colored by the participants were calculated as the 
point of perceived emotion (1=yes) and the blank, 
uncolored points and less than a quarter of the point 
area accounted as (No=0). Then the intensity 
assigned to the perceived emotion at the relevant 
point in BSMs was manually entered into separate 
tables related to each emotion. Participants could 
specify more than one point for each emotion. They 
could also determine more than one emotion for a 
specific body point; hence BSMs were screened 
separately for each emotion. For a better 
interpretation of the results, the body maps results 
were divided into five general sections, i.e., the head 
and neck, upper trunk, back, upper and lower limbs. 
Furthermore, Using the FAST system (Facial Affect 
Scoring technique by Ekman group) [33], reported 
emotion-related facial changes results were divided 
into three sections (i.e., Facial part 1=head and 
forehead, Facial part 2=eyes, and Facial part 
3=lower part of the face). The performance of the 
Farsi version of emBODY in detecting actual 
emotions was measured with accuracy and 
calculating Cohen’s kappa coefficient (k= (P0-Pe)/ 
(1-Pe), while P0 considered as the observed rate of 
agreement and Pe as the theoretical probability of 
agreement by chance, calculated based on the 
formula given the number of possible classes (here 
is the number of considered emotions) [27]. The 
smartphone version of emBODY by Nummenmaa et 
al. [3] and the Farsi version were presented to 15 
participants, and they told to paint the sensation 
they felt at the moment and the body parts they felt 
changes with each emotion (BSMs), then two 
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versions of user-painted body region were 
compared. The average similarity and standard 
deviation for six discrete basic emotions plus the 
anxiety of the BSMs were calculated. The Farsi 
version of Embody showed a high rate of accuracy 
(ranged from 83-91%) and Cohen’s kappa 
coefficient (0.812) [3]. The test-retest correlates also 
indicated an appropriate level of stability for the 
Farsi version of the embodying tool for 15 
participants in two experiments (ranged from 0.73 
to 0.83). 
The research was approved by Isfahan University of 
Medical Sciences, and all of the participants gave 
their informed consent before completing of body 
map questionnaire. All subjects were volunteers 
agreeing to fill in a Farsi paper-and-pencil version of 
the emBODY tool designed by Nummenmaa et al. [3]. 
During completion of questionnaires, participants 
were asked to identify and color the bodily regions 
whose activity they felt to be changed during 
(Sadness, anger, disgust, happiness, surprise, and 
fear) plus anxiety. 
The data were analyzed by descriptive statistical 
and inferential methods such as chi-square, t-test, 
ANCOVA, and GLM using SPSS 22. The significant 

level for statistical tests considered p<0.05. 
 

Findings 
Response sheets of 220 participants were analyzed 
(113 women and 107 men). The age range was from 
16 to 55, and the mean±SD age of women and men 
was 34.09±10.87 and 28.21±8.88, respectively 
(p=0.04). There was a significant difference 
regarding employment status and age between men 
and women, which indicated that the majority of the 
female participants were unemployed and older 
(p<0.05; Table 1).  
The frequency of reported point by point ERBCs 
associated with each emotion showed in Table 2. 
The first five frequent points where activation was 
felt for each emotion were listed in the below rows 
of the table.  
Considering the rank order of body sensations for 
each emotion, all emotions were associated with 
changes mostly in the mouth, left chest, forehead, 
eyes, and hands, respectively (Tables 2 and 3).  
In the 5-part BSM, head and neck, upper trunk, 
upper and lower limbs, and back were reported as 
the most common places of emotional perception 
(Tables 3 and 4). 

 
Table 1) Frequency of  demographic Characteristics of participants (N=220) 
Variables Female (N=113)  

N (%) 
 Male (N=107)  
N (%) 

 P value 

Marital status    
Single 39 (34.5) 63 (58.9) 0.06 
Married  62 (54.9) 44 (41.1) 
Divorced 12 (10.6) 0 
Disease history    
Yes (at least one disease) 67 (59.3) 62 (57.9) 0.84 
No 46 (40.7) 45 (42.1) 
Education level    
not completed high school 18 (15.9) 10 (9.3) 0.29 
complete high school 46 (40.7) 43 (40.2) 
BA and higher 49 (43.4) 54 (50.5) 
Employment status    
student 24 (21.2) 29 (27.1) 0.008 
Employee 18 (15.9%) 32 (29.9) 
unemployed 71 (62.8) 46 (43.0) 
Disease duration    
Equal and <1 Year 23 (34.8) 25 (41.7) 0.43 
>1 year 43 (65.2) 35 (58.3) 
total 66 (100) 60 (100) 

 
Table 2) Cumulative frequency of Bodily sensation hits with six basic emotions plus anxiety and the rank order of body sites (top 50% 
reported sites) by gender and overall 
 Sadness Anger Disgust Surprise Joy Anxiety Fear 
Cumulative frequency 
Female  385 

(17.96%) 
395 
(18.43%) 

167 
(7.79%) 

230 
(10.73%) 

364 
(16.98%) 

583 
(27.20%) 

404 
(18.85%) 

Male  354 
(14.52%) 

477 
(19.46%) 

182 
(7.46%) 

252 
(10.33%) 

334 
(13.69%) 

452 
(18.53%) 

387 
(15.87%) 

Total 738 
(14.86%) 

872 
(17.56%) 

349 
(7.02%) 

482 
(9.70%) 

698 
(14.05%) 

1035 
(20.84%) 

791 
(15.93%) 

The rank order of sites for bodily sensation with emotions1    
Female Left chest; 

forehead; mouth; 
right  &left eye; 
neck 

Forehead; left 
chest; head; right & 
left eye; right & left; 
upper leg 

Mouth; abdomen; 
upper & lower jaw; 
nose; face 

Right & left eye; 
mouth; face; upper 
& lower jaw 

Mouth; right & 
left eye; right & 
left hand; face; 
left chest  

Right & left hand; 
left chest; 
abdomen; lower 
back; pelvis 

Left chest; right & 
left knee; right & 
left leg; pelvis; 
right & left hand  

Male Left chest; 
forehead; right & 
left eye; mouth; 
neck 

Forehead; left 
chest; mouth; right 
& left eye; right & 
left hand 

Mouth; abdomen; 
nose; upper & 
lower jaw 

Right & left eye; 
mouth; forehead; 
face 

Mouth; face; left 
chest; forehead  

Right & left hand; 
left chest; 
abdomen; right & 
left foot; right & 
left eye  

Left chest ; right & 
left hand; right & 
left foot; abdomen; 
right chest 

Reported sites for top 50% reported sites for body sensations for emotion (rank order 1-5 descending) 
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Table 3) Rank order of body sites (top 50% reported sites and 5-major body parts) for bodily sensation for all emotions by gender and 
overall 
Body sites Female (N=113) Male (N=107) All Participants (N=220) 
The rank order of body sites for bodily sensation with all emotions* 
Mouth 289 313 602 
L Chest 204 234 445 
L Eye 171 191 359 
R Eye 159 190 352 
Forehead 151 188 339 
Abdomen (134) - - 
L Hand 131 153 280 
R Hand - 147 280 
Cumulative of bodily sensation for all emotions on 5-major body parts 
Head & neck 1095 1182 2285 
Upper Body 472 473 952 
Lower Limbs 374 405 756 
Upper Limbs 344 234 615 
Back Body 243 144 395 
Total body sensation 2528 2438 4994 
Reported sites for top 50% reported sites for body sensations with emotions (rank order 1-5 descending) 
 
Table 4) Cumulative number of hits across six basic emotions plus anxiety by gender on 5-major body parts (N=220) 
 Sadness Anger Disgust Surprise Joy Anxiety Fear 
Head& Neck        
Female 198 188 122 199 191 99 98 
Male 221 260 126 215 226 69 65 
Upper body        
Female 106 44 40 19 41 140 80 
Male 85 95 44 12 74 97 98 
Upper Limbs        
Female 23 61 0 9 65 135 53 
Male 36 62 0 13 26 105 88 
Lower Limbs         
Female 18 71 0 0 30 113 139 
Male 4 24 0 0 8 105 93 
Back body        
Female 40 31 5 0 37 96 34 
Male 8 36 12 12 0 33 43 
total sensation hits        
Female 385.00 395.00 167.00 230.00 364.00 583.00 404.00 
Male 354.00 477.00 182.00 252.00 334.00 452.00 387.00 
 

 
Figure 1) Gender*Emotion interaction on total body sensation; Gender for the Horizontal Axis and emotion for Separate Lines and plot 
gender*Emotion 
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Figure 2) Gender*Emotion interaction on the upper body, back, upper & lower limbs, head, and neck; Gender for the Horizontal Axis and 
emotion for Separate Lines and plot gender*Emotion 
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The studied population reported the bodily 
sensation changes associated with all of the six basic 
emotions plus anxiety. Figures 1 and 2 represent the 
estimated marginal means of ERBCs (total bodily 
sensation and 5part - BSMs) across emotions by sex. 
Anxiety was the most reported and among the main 
six emotions, anger, fear, sadness, happiness, 
surprise, and disgust, respectively were associated 
with increased activity all over the body. 
A general linear model (GLM) was conducted to 
investigate the interaction between perceived 
emotion and gender. Six basic discrete emotion and 
anxiety significantly predicted mean ratings for total 
EBRCs among Iranians (R2=0.93, p=0.004), and 
variance of the total body sensation was predicted 
with 92% accuracy by the emotion perceived (Table 
4). The model for total body sensation also showed 
the absence of a significant interaction between 
gender and perceived emotions (p>0.05) in total 
ERBCs. When gender was adjusted for emotion 
perceived, it accounts for only 4.3% of the total 
variance of total bodily perceived emotion, so the 
assumption that regression slopes are similar for 
both sexes is justified. We accept the results of the 
original ANCOVA analysis (Table 5). 
 
Table 5) General Linear Models predicting emotion-related body 
changes (EBCRs) and Emotion* Gender Interaction on five major 
body parts 
Source Corrected 

model 
Intercept Emotion Gender 

Total body 
F 10.816a 826.132 12.574 0.271 
P 0.005 0.0001 0.004 NS 
ᾐp2 0.93 0.99 0.92 0.04 
Head & neck 
F 10.374b 547.451 11.970 0.799 
P 0.006 0.0001 0.004 NS 
ᾐp2 0.92 0.99 0.92 0.12 
Upper body 
F 7.799c 229.806 9.099 0.0001 
P 0.012 0.0001 0.008 NS 
ᾐp2 0.901 0.975 0.901 0.0001 
Back  
F 1.820d 24.402 1.857 1.597 
P 0.24 0.003 NS NS 
ᾐp2 0.680 0.803 0.650 0.210 
Upper limbs 
F 9.292e 94.333 10.736 0.626 
P 0.0007 0.0001 0.005 NS 
ᾐp2 0.92 0.94 0.091 0.09 
Lower limbs 
F 23.442f 139.093 26.120 7.375 
P 0.001 0.0001 0.0001 0.035 
ᾐp2 0.965 0.959 0.963 0.551 
Note: Type III Sum of Squares. ᾐ2=Partial Eta Squared, NS=non-significant.  
a R Squared=0.927 (Adjusted R Squared=0.841)  
b R Squared=0.924 (Adjusted R Squared=0.835)  
c R Squared=0.901 (Adjusted R Squared=0.785) 

d R Squared=0.680 (Adjusted R Squared=0.306) MAIN effect failed to be 
significant  
e R Squared=0.916 (Adjusted R Squared=0.817) 
f R Squared=0.965 (Adjusted R Squared=0.924) 

 
Similarly, the emotion perceived*gender interaction 
suggested no significant differences between 
genders in the head & neck, upper body, upper 
limbs, and facial parts across emotions. Tables 4 

displays GLMs and the estimated effect sizes (partial 
ᾐp2) of the main effects and interactions for 
perceived emotions which were significant for 
ERBCs in head and neck, upper trunk, upper and 
lower limbs, and all three major facial parts with a 
cross-gender similarity (p<0.05). 
Among participants, reported the subjective 
sensation of emotions, anxiety was the most 
prominent in the upper body, and sensations were 
shared across all emotions in this part. Figure 2 
shows that BSMs are almost identical for both sexes 
across different emotions in the upper trunk (chest 
and stomach areas). Disgust has been reported in 
the corresponding parts of the digestive system and 
mouth.  
Anxiety, fear, and anger in the back region are the 
most perceived emotions reported more by female 
participants, but the GLM for the interaction 
between gender and perceived emotions was not 
significant (Table 5). Table 5 shows the GLM for the 
interaction between perceived emotion and gender 
failed to significantly explain the variance between 
bodily sensation in the back body part. This finding 
is difficult to interpret because, as graph four 
indicated, female participants reported more 
marginal means in the back area than male 
participants. It may indicate a small sample size and 
reflect differences in the detection of emotion that 
has to be accounted for in this interpretation. 
However, we did not enter the analysis because of 
the limitation of our questionnaires and study 
design.  
Anxiety separated early; fear and anger 
topographies were the most perceived emotions in 
the upper limb (Figure 2). In the lower limbs, 
women perceived anxiety, fear, anger, and 
happiness significantly more than men (p<0.05), 
while surprise, disgust, and sadness were the least 
perceived emotion in the lower limbs. The gender 
differences in differentiation of body sensations 
across emotions were found in lower limbs were 
significant (p<0.05), and gender accounts for about 
half of the total variance of bodily sensations in 
lower limbs (0.551*100=5.51%). 
Participants reported anxiety and all six basic 
emotions in the head and neck area, whereas anger 
(i.e.an, approach-oriented emotion) was the most 
felt-changed emotion in the head and neck reflecting 
in facial areas (Table 6). The graph in Figure 3 
indicates that while men reported relatively more 
estimated marginal means of ERBCs than women 
with no significant difference (p>0.05), anger 
separated early; happiness, surprise, and sad, 
clustered together followed by disgust separated 
and anxiety and fear in their cluster in head and 
neck for both genders. In the upper part of the face 
(head, forehead, and eyebrows), anger and sadness 
initially showed the most estimated means, 
following by happiness, surprise, anxiety, fear. The 
surprise was separated earlier in facial part 2 from 
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other emotions, and sadness, anger, and happiness 
clustered (Figure 3). In facial part 3, participants 
reported disgust and happiness as the most 
reported emotions were associated with increased 

activity, followed by surprise and sadness and anger, 
clustered together, followed by anxiety and fear. 
There was no significant difference between the two 
sexes (p>0.05; Figure 3). 

 
Table 6) General Linear Models predicting emotion-related body changes (EBCRs) and Emotion* Gender Interaction on Facial sensation 
parts 
Source Corrected model Intercept Emotion Gender 
 Facial part 1 (Forehead and Eyebrows) 
SS 6897.64a  8208.64 6799.86 97.786 
Mean Square 985.38 8208.64 1133.31 97.79 
F 13.85 115.42 15.93 1.37 
P 0.003 0.0001 0.002 NS 
ᾐp2 0.94 0.95 0.94 0.18 
Facial part 2 (Eyes) 
SS 21095.64b 36108.64 20909.85 185.79 
Mean Square 3013.66 36108.64 3484.98 185.79 
F 18.32 219.57 21.19 1.13 
P 0.001 0.0001 0.001 NS 
ᾐp2 0.95 0.97 0.95 0.16 
Facial part 3 (Lower Part of the Face)  
SS 10687.57c 28350.00 10605.00 82.57 
Mean Square 1526.80 28350.00 1767.50 82.57 
F 9.31 172.80 10.77 0.5 
P 0.007 0.0001 0.005 NS 
ᾐp2 0.92 0.97 0.91 0.08 
Note: Type III Sum of Squares, ᾐ2=Partial Eta Squared, a R Squared=0.942 (Adjusted R Squared=0.874); b R Squared=0.955 (Adjusted R Squared=0.903);  
c. R Squared=0.916 (Adjusted R Squared=0.817) 
 

 
Figure 3) Gender*Emotion interaction on facial parts 1-3; Gender for the Horizontal Axis and emotion for Separate Lines and plot 
gender*Emotion 
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Discussion 
Topographic evaluation of emotionally intensified 
physical changes can provide a unique tool for 
emotion studies as well as biomarkers for the 
detection of emotional disorders [3]. Our participants 
have reported emotional differentiation of body 
sensations for all six basic emotions and anxiety, and 
their reported patterns of BSM were consistent with 
universal patterns [10]. This finding agrees with [3] 
findings that showed that different emotions are 
associated with topographically distinct and 
culturally universal bodily sensations. 
Contrary to expectations, our data suggest that total 
EBRCs for all different emotions do not differ 
between sexes. Graphs in the upper trunk were 
almost the same, and emotion perception in the back 
body, although showed greater mean scores for 
female participants, model failed to reach 
significance for both sexes. Similarly, men reported 
mean scores in head & neck and upper limbs, which 
failed to show a significant difference across 
genders.  
Consistent with Nummenmaa et al.’s finding, our 
results reveal a gender-free similarity with universal 
patterns of BSM. Though in small sample sizes, some 
of the differences might not be detected because of 
lower statistical power. Therefore we suggest that 
issues related to interception such as emotional 
awareness- recognition of the connection between 
body sensations and emotional states and body 
listening - the tendency to actively listen to the body 
for insight, which is assumed to be different in both 
sexes, should be further investigated in future 
studies [30, 35]. 
Nonetheless, we found differences in the lower limb 
when comparing males and females in ERBCs, 
especially for fear, anxiety, and anger. Bear in mind, 
the generalizability of “weakening in the knees” as 
one of the most common bodily sensations with fear, 
anger [10] and anxiety, across studies and cross-
cultural samples, is not surprising that these 
emotions were reported as the most perceived 
emotions in the lower limb. Nevertheless, 
interpretation for gender differences is more 
difficult. These differences can be explained in part 
by sex differences in noticing and emotional 
awareness [30, 35] with considering other potential 
sources of differences such as; the cultural meaning 
of the body sensation [10], gender stereotypes, and 
social desirability of this emotional sensation 
pattern [36]. Therefore, these factors could be 
suggested for further investigation in future studies.  
Anxiety and anger were the most reported emotions 
associated with enhanced sensations all over the 
body with no significant emotion* gender 
interaction. The most striking result to emerge from 
the data is that, unlike our expectations and many 
researchers’ idea about the pervasive presence of 
sorrow in Persian culture [23], sadness was not the 

most prominent emotion through user-generated 
bodily sensation maps. The prior studies were 
mostly linguistic, have attempted to trace the 
manifestation of sadness in different areas of Iranian 
daily life using semantic methods and emotional 
terminology [18, 22, 23, 27]. Based on our knowledge, 
this study was the first research conducted to clarify 
the reported emotion-related BSM (for implicit 
detection of emotions) independence of emotion-
related words in Iran. So, one can assume that those 
high-frequency sadness reports have emerged from 
stereotypical usage of non -exact terms connected 
with sadness for diverse subtle emotional states by 
Iranians, with more extended usage in the past [24].  
Another explanation is assuming a transition from 
sadness to anxiety and anger that may have 
occurred in recent years in the Iranian population. 
Considering the interrelations between context, 
emotions, and individual and societal actions in 
conflict situations [37] and turning now to the 
historical evidence of socio-political changes in Iran, 
much of the anger and anxiety may stem from the 
catastrophic effects of economic instability during 
recent years due to prolong sanctions, the 
unpredictability of future and challenges of 
adaptation to all these events. It may contribute to 
learned helplessness and non-verbal and somatic 
modes of emotional expression [15, 38]. Our data must 
be interpreted with caution, though, because the 
design of the study and our questionnaires did not 
allow us to test whether this association is a culture-
specific change or no.  
Contrary to our expectation,” left chest “was not the 
first rank order of body sensation across emotions. 
There are many words for heart-focused emotions in 
Persian literature that do not essentially mean more 
emotional change on the left side of the chest [14]. In 
other words, what is called as heart “equal to Del in 
Farsi” in Persian metaphorical expressions of 
emotions equals a large part of the front upper trunk 
as well as mind and may not necessarily mean the 
heart [25]. Given that in many cultures, there are 
many words for the expression of the emotional 
state. Many of these terms are just metaphors and 
stereotypical bodily responses associated with 
emotions [3] and may not necessarily reflect 
physiological changes associated with different 
emotions (e.g., the word butterfly in the  
stomach [3, 39].  
 

However, a careful comparison cannot be made until 
a detailed study clarifies what specific bodily 
sensations are related to the expression of emotions 
through experiments using emotion induction 
techniques [3]. 
 

Moreover, the participants' reports of the most 
emotional perception in the mouth area may reflect 
the people's verbal culture at this point in the world. 
Probably reflecting the pattern of emotion 
suppression in Iranian culture in the presence of 
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unwritten rules of politeness which sometimes 
prohibited Iranians from the verbal expressing of 
unpleasant feelings, they report an increased 
amount of feeling and increased pressure in their 
mouth area (i.e., Feeling pressure in teethes and 
teeth grinding during anger- which is not specified 
in this article). In recent decades, few Iranian 
researchers have attempted to explore possible 
causes of an intensified range of state-trait anger 
expression and aggression in the Iranian community 
[40-45]. However, with a small sample size and in the 
absence of any well-designed epidemiological study 
about the prevalence of anger in Iranians, caution 
must be applied. 
Considering several devastating social and political 
events (i.e., Iraq-Iran war, natural disasters, and 
prolong economic and political sanctions against 
Iran) and in the context of vulnerability of Iranians 
for the somatization of anger and anxiety [15, 38], their 
patterns of anger management and emotion 
regulation have to be more studied in 
multidisciplinary researches.  
As we know, negative emotions such as anger and 
fear are integral parts of the generation and 
experience of conflicts [37, 46]. Therefore, although it 
may be assumed as a very preliminary conclusion 
based on our findings, we just here want to imply 
the conceptual premise for” the long-term role of 
negative emotions in shaping conflictual interaction 
and conflict transformation” [37]. We hope that our 
findings serve as a base for future studies by social 
psychologists and practitioners in the field to 
understand more clearly Iranian individuals’ 
emotions and their collective behaviors and to 
facilitate conflict resolution approaches [37, 47-49] 
intent to re-establishing social cooperation and 
conducive to build the culture of peace in our 
population [37]. However, further studies on this 
topic need to be undertaken before associating 
negative emotions, and Iranians’ conflictual 
collective behaviors are more clearly understood.  
Sensations of anger in the upper limb as an 
approach-oriented emotion align with a universal 
pattern [3, 10]. Anxiety, followed by fear and anger, is 
the most perceived emotion in this area, showing 
similarity to universal patterns [10]. 
Concerning Facial patterns, our results were in 
contrast to the upper face facial expression pattern 
in Western studies [49], reported as six “discrete" 
emotions, resembling the East Asian emotional 
expression pattern and showing an overlap for fear, 
surprise, anger, and sadness. However, in our study, 
anger and sadness were more distinct than other 
emotions. Although the studies mentioned were 
related to emotional expression and not to 
perceptions of emotions, our findings are not exactly 
comparable to the corresponding studies. 
Nevertheless, it can be cited as a basis for further 
studies on comparing emotion expression maps in 
the Iranian population. 

Disgust and happiness were the most common 
emotions in the lower part of the face (mouth, 
cheeks, and chin) that resemble universal patterns 
in this respect. Surprisingly, sadness, anger, anxiety, 
and fear form a cluster that seems to resemble East 
Asian emotional expression patterns [49]. However, 
the compatibility of these patterns with patterns of 
emotional expression in the three facial areas should 
be explored in future studies. 
Sensations in the digestive system and mouth region 
were mainly found in disgust, consistent with 
universal sensation patterns [3]. This result is also in 
line with finding a study by Breugelmans et al., 
which showed that “disgust is one of the basic 
emotions which appears to be better differentiated 
by body sensations across cultures” [10]. As the graph 
shows, our participants reported disgust as the least 
frequent emotion perceived in total bodily sensation 
map. Considering very little studies conducted about 
disgust emotion among Iranian individuals, 
questions raised about “the construct of emotion 
disgust” among Iranian people [50] and the 
association between disgust sensitivity and 
disorders such as obsessive compulsive disorder [50] 
and vaginismus [51]. Hence, further experimental 
investigations are needed.  
Although it is a very preliminary study in the field of 
emotion study, these findings have important 
implications for developing the bodily map of the 
emotions and emotion sensation profile of Iranian 
people. Overall, the results of this study revealed 
similarity of Iranians’ EBRCs for six basic emotions 
and anxiety with universal patterns but considering 
few differences regarding facial patterns of emotion 
sensation and mouth as a top rank point of emotion 
sensation in our results, further investigation for 
comprehensive comparing Iranians’ emotional 
sensation patterns with common universal 
standards are suggested [3, 10].  
Breugelmans et al. agree that “a combination of 
culture-specific and cross cultural approach” [10] 
should be applied for exact assessment of 
association between perceived emotions, embodied 
feelings, and unexplained somatic symptoms. 
Finally, some important limitations need to be 
considered. First, the study sample size was small 
and was not included different subcultures of 
Iranian individuals. Second, we could not use the 
application mode of EmBODY questionnaire; hence 
our results could not exactly compare with EmBODY 
response profiles. Therefore, for future studies, we 
should consider a comparable android or IOS Farsi 
version of this application permitting from EmBODY 
manufacturers [3]. Third, in the absence of a 
constructivist view [6] and the characteristics of the 
Questionnaire we used, we did not consider socially 
constructed components of emotions that people 
use to express their body sensation [10, 52], such as 
metaphorical and linguistic components of 
emotions. So, the results of our study may not 
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explicitly reflect the Iranian cultural specific 
variations in body sensation with emotions, which is 
a subject of further study. 
 
Conclusion 
The results suggested a gender-free consistency of 
distinct emotion-triggered bodily sensation maps of 
Iranians with universal patterns.  The total EBRCs 
for all different emotions do not differ between 
sexes, but regarding 5-main body areas, a significant 
gender difference was observed in lower limbs. 
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