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Introduction 

Brain lateralization is defined as that the two 
hemispheres of the brain are not completely 

identical: each half of the brain has functional 
specializations (1). The asymmetries of two 
hemispheres were generally reported as the left 
hemisphere is analytical, logical and calculating 

ABSTRACT 

Objectives: The aim of this study is to investigate the 
relationship between the color perception of the dress 
and functional, postural lateral preferences of some 
morphometric traits and chewing side preference.  

Materials and Methods: Information on color 
perception of the dress, handedness, footedness, 
eyedness, earedness, hand clasping, arm folding, hand 
clapping, leg crossing, earlobe attachment, tongue rolling, 
blood group and chewing side was collected from 240 
individuals. 

Results: 18.3% of participants described the dress as 
blue-black, 40.4% as white-gold, 5.4% as blue-brown, 
20.8% as switch and 15.0% as something else. No 
differences in gender, handedness, footedness, earedness, 
eyedness, hand clasping, hand clapping, leg crossing, 
earlobe attachment and preferred chewing side were 
found for the color perception of the dress. There was a 
significant relationship between groups in arm folding 
and tongue rolling ability. There was also a significant 
relationship between arm folding and eyedness. We 
found a switch from blue-brown, blue-black, white-gold 
or something else colors initially to blue-brown, blue-
black, white-gold or something else colors in switch 
group.   

Conclusion: Since there was little information about 
relationship between laterality and the dress color, this 
study was conducted and a significant relationship 
between these two subjects is reported for the first time 
in the present study in our knowledge. 

Key Words: Arm folding, handedness, laterality, the 
dress, tongue rolling  

ÖZET 

Amaç: Bu çalışmanın amacı elbisenin renk algısı ile 
fonksiyonel, postural lateral tercihler, bazı morfogenetik 
özellikler ve çiğneme tarafı tercihleri arasındaki ilişkileri 
tespit etmektir. 

Gereç ve Yöntem: Elbisenin renk algısı ile el tercihi, 
ayak tercihi, göz tercihi, kulak tercihi, el parmaklarını 
birbirine geçirme, kol kavuşturma, el çırpma, bacak bacak 
üstüne atma, kulak memesi yapışıklığı, dil kıvırma, kan 
grubu ve çiğneme tarafı tercihi hakkındaki bilgiler 240, 
kişiden toplandı.  

Bulgular: Katılımcıların %18.3'ü elbiseyi mavi-siyah, 
%40.4'ü beyaz-altın, %5.4'ü mavi-kahverengi, %20.8'i 
değişken ve %15.0'i farklı bir renk olarak tanımladı. 
Elbisenin renk algısı için gruplar arasında cinsiyet, el 
tercihi, ayak tercihi, kulak tercihi, göz tercihi, el 
parmaklarını birbirine geçirme, el çırpma, bacak bacak 
üstüne atma, kulak memesi yapışıklığı ve çiğneme tarafı 
bakımından anlamlı fark bulunmamıştır. Gruplar arasında 
kol katlama ve dil kıvırma becerileri bakımından anlamlı 
bir ilişki bulunmuştur. Kol katlama ve göz tercihi 
arasında da anlamlı bir ilişki tespit edilmiştir. Değişken 
grupta başlangıçta mavi-kahverengi, mavi-siyah, beyaz-
altın veya farklı bir renkten, mavi-kahverengi, mavi-siyah, 
beyaz-altın veya başka renklere bir geçiş olduğu 
bulunmuştur. 

Sonuç: Elbisenin renk algısı ile lateralite arasında kısıtlı 
bilgi bulunduğu için bu çalışma gerçekleştirilmiş olup bu 
iki konu arasında anlamlı bir ilişki ilk kez bu çalışmada 
rapor edilmiştir. 

Anahtar Kelimeler: Kol kavuşturma, el tercihi, lateralite, 
elbise, dil kıvırma 
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whereas the right hemisphere is holistic, visual, 
spatial and emotional (2). Categorical perception 
of color is reported as another lateralized function 
of brain hemispheres (3). Additionally, a 
lateralized specialization of brain has been 
hypothesized by Brown et al. (4) for color 
perception (5).  
In February 2015, a photograph of a dress started 
a debate about the colors of the dress: People are 
divided into two groups as blue-black or white-
gold worldwide (6). The researchers started to 
investigate the answer of the question: “Why the 
different people see the colors of the dress 
differently without changing any condition of the 
picture?” (7). Picture of “the dress” is defined as 
an extreme example of categorical perception (8). 
The categorical perception of color is suggested to 
be lateralized to the left hemisphere in adults (3). 
It was reported other asymmetries: e.g. eyedness, 
footedness and earedness were also closely 
connected with the occurrence of asymmetrical 
handedness (9). There were studies about the 
relationship between left-right hemispheric 
specialization of brain and handedness (10) or 
color perception (4). Although there is a study 
about the dress color perception between right 
and left-handed participants in multiple sclerosis 
patients and general population (5), there is no 
study about the relationship between body 
lateralization and the color perception of the 
dress.  
Lafer-Sousa et al. (11) suggest that differences in 
color perception of the dress might be due to 
aging, gender or spending more time on artificial 
light or daylight. Therefore, we chose a study 
population that consists of a young, healthy 
individual group which are at close ages and spent 
their time mostly at similar conditions. 
The present study aims to investigate the 
relationship between the color perception of the 
dress and handedness, footedness, earedness, 
eyedness, hand clasping, hand clapping, arm 
folding, chewing side preference, leg crossing, 
tongue rolling, earlobe attachment and blood 
groups in young healthy individuals.  
Materials and Methods 
Participants: The Ethical approval was obtained 
prior to the study and performed in accordance 
with good clinical practice and the Declaration of 
Helsinki.  
The present study is a prospective survey study 
conducted with 240 young individuals (male: 120 
and female: 120, mean age: 20.62). All of them are 

students of Yuzuncu Yil University, Faculty of 
Medicine, Van, Turkey.  
Study design: The subjects were asked to view 
the dress image on their personal electronic 
devices (e.g. smart phones, laptops) (7), three 
times: morning, noon and evening, on the first 
test day. In addition, the subjects were also viewed 
the image one more time on the third test day. 
The subjects were divided into five groups 
regarding as the color perception of the dress on 
the first and third test day: blue-black (BK), white-
gold (WG), blue-brown (BB), something else (SE) 
and switchers (SW). 
Functional preferences (handedness, 
footedness, earedness and eyedness): 
Handedness was evaluated with Edinburgh 
handedness inventory (12). The laterality degrees 
were also assessed by Geschwind scores (13, 14). 
In this study, handedness was classified as three 
categories: left handers (GS between -20 and -
100), right handers (GS between 20 and 100) and 
mixed handers (GS between -15 and +15). 
Four items which are kicking a ball, climbing up 
the first step of stairs (first foot forward), stepping 
off moving stairs (first foot off), and stepping on 
the pedal of a bin were considered to determine 
footedness (15).  
Two items were used to determine earedness: 
listening a call (when two hands are free), listening 
a whispering person (15) who is standing in front 
of you.  
Eyedness was assessed with two different tests: 
Rosenbach test (16) was applied as follows: 
subjects were asked to take aim at a distant target 
with their index fingers while their both eyes are 
open. Without moving arm and head, then they 
were asked to close one of their eyes by turn. The 
subject’s finger and target were at the same 
alignment when dominant eye is open. Whereas, 
the index finger appears slid towards one side of 
the target when looking at the other eye (17). In 
the second method (paper tube), the subjects were 
asked to look through a paper tube and the 
preferred eye was noted (18).  
Postural lateral preferences (Hand clasping, 
arm folding, hand clapping and leg crossing): 
The subjects were asked to perform hand clasping 
and arm folding. Lateral preferences were assessed 
as which thumb was on top for hand clasping and 
fingers of which hand were on top for arm 
folding. When fingers of left hand were on top, 
this was considered as right arm folding or vice 
versa (19).  
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The hand clapping was defined as the hand in the 
upper position when two hands are first clapped 
(20). Leg crossing preference was determined by 
observing subjects cross their left leg over the 
right leg or right leg over the left one (21).  
Chewing side preference: Chewing side 
preference was determined by asking the subjects 
whether their preferred chewing side was right, 
left or mixed (22).  
The earlobe attachment and tongue rolling: 
The earlobe attachment was determined by 
physical observation (23). The tongue rolling was 
determined as follows: The subjects were asked to 
turn up the lateral edges of their tongues. They 
were classified into positive group in case ability 
to do (24). 
Blood groups: Blood groups of the subjects were 
noted by asking to them or considering identity 
card. 
Statistical Analysis: Descriptive statistics for the 
continuous variables (characteristics) were presented 
as mean, standard deviation, minimum and maximum 
values while count and percent for the categorical 
variables. Chi-Square test was calculated for 
determination relationships between the categorical 
variables. Statistical significance level was considered 
as 5% and SPSS (ver: 20) statistical program was used 
for all statistical computations.  

Results 

There was no statistically significant relationship 
between gender and color perception of the dress. 
18.3% of participants described the dress as BK, 
40.4% as WG, 5.4% as BB, 20.8% as SW and 

15.0% as SE. According to the gender, 
distributions were 58.0% male and 42.0% female 
in SW group, 50.0% male and 50.0% female in SE 
group, 30.8% male and 69.2% female in BB group, 
40.9% male and 59.1% female in BK group, 52.6% 
male and 47.4% female in WG group (Table 1).  
20.8% of subjects were observed as switcher for 
the dress perception. From these subjects, 20% of 
them switched from BK initially to WG, BB or SE 
while 28% from WG initially to BK, SE and BB; 
18 % from BB initially to WG, BK and SE; 34% 
from SE initially to BB, BK, WG and different 
color of SE (Table 2).     
There was no significant relationship between a 
switch in the perceived color of the dress and 
handedness, gender, footedness, earedness, 
eyedness (paper tube), eyedness (Rosenbach test), 
hand clasping, hand clapping, arm folding, leg 
crossing, chewing side, earlobe attachment, tongue 
rolling as well as blood groups. 95.8 % of SW is 
right handers, 2.1 % is left handers and 2.1 % is 
mixed handers. In SE group 97.1% are right 
handers, 2.9 % is left handers and 0.0 % is mixed 
handers. All subjects are right handers in BB 
group. 86.0 % of BK is right handers, 9.3 % is left 
handers and 4.7 % is mixed handers. 89.9 % of 
WG is right handers, 7.9 % is left handers and 2.2 
% is mixed handers (Table 1). 
42.3% of the subjects are right arm folder while 
57.7% of left arm folder. We found a significant 
relationship between arm folding and groups 
(p<0.01) (Table 3). As shown in Figure 1, the 
rates of right arm folding were 52.0% in SW, 
16.7% in SE, 30.8% in BB, 37.2% in BK and 
50.5% in WG groups (Table 1). Similarly, there 

 
 
 

Fig. 1. The relationship between groups and arm folding. Values are 
expressed as mean. (RAF: Right arm folding, LAF: Left arm folding, 
BB: blue-brown, BK: blue-black, WG: white-gold, SW: switch, SE: 
something else). 
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Table 1. Descriptive statistics and results of the statistical significance tests for the relationships among 
the traits 

  SW SE BB BK WG   
  n= % n= % n= % n= % n= % Chi-

Square 
(χ2) 

pValue 

 Color 
perception 
of the dress  

Male  29 58.0 18 50.0 4 30.8 18 40.9 51 52.6  
4.915 

 
0.296 Female  21 42.0 18 50.0 9 69.2 26 59.1 46 47.4 

Total  50 20.8 36 15.0 13 5.4 44 18.3 97 40.4 
 
Handedness 

Right  46 95.8 33 97.1 13 100.0 37 86.0 80 89.9  
6.668 

 
0.573 Left  1 2.1 1 2.9 0 0.0 4 9.3 7 7.9 

Mixed  1 2.1 0 0.0 0 0.0 2 4.7 2 2.2 
 
Footedness 

Right  39 78.0 29 80.6 11 84.6 34 77.3 75 77.3  
6.227 

 
0.622 Left  5 10.0 2 5.6 2 15.4 7 15.9 8 8.2 

Mixed  6 12.0 5 13.9 0 0.0 3 6.8 14 14.4 
 
Earedness 

Right  35 70.0 20 55.6 8 61.5 29 65.9 58 59.8  
3.262 

 
0.917 Left  4 8.0 5 13.9 1 7.7 5 11.4 14 14.4 

Mixed 11 22.0 11 30.6 4 30.8 10 22.7 25 25.8 
 
Eyedness 
(paper tube) 

Right  32 65.3 22 68.8 9 69.2 31 70.5 68 73.9  
3.699 0.883 Left  16 32.7 10 31.2 4 30.8 11 25.0 22 23.9 

Mixed 1 2.0 0 0.0 0 0.0 2 4.5 2 2.2 
Eyedness 
(Rosenbach 
test) 

Right  30 60.0 24 68.6 11 84.6 26 59.1 67 69.8 
6.234 

 
0.621 Left  19 38.0 10 28.6 2 15.4 18 40.9 27 28.1 

Mixed 1 2.0 1 2.9 0 0.0 0 0.0 2 2.1 
 
Hand 
clapping 

Right  41 82.0 27 75.0 12 100.0 33 76.7 82 84.5  
5.744 

 
0.676 Left  8 16.0 8 22.2 0 0.0 9 20.9 12 12.4 

Mixed 1 2.0 1 2.8 0 0.0 1 2.3 3 3.1 
Hand 
clasping 

Right  26 52.0 13 36.1 5 41.7 17 38.6 47 48.5  
3.374 

 
0.497 Left  24 48.0 23 63.9 7 58.3 27 61.4 50 51.5 

 
Leg crossing 

Right  38 76.0 23 63.9 8 61.5 30 68.2 73 75.3  
11.330 

 
0.184 Left  6 12.0 8 22.2 5 38.5 8 18.2 20 20.6 

Mixed 6 12.0 5 13.9 0 0.0 6 13.6 4 4.1 
 
Arm folding 

Right  26 52.0 6 16.7 4 30.8 16 37.2 49 50.5  
15.470 

 
0.004**Left  24 48.0 30 83.3 9 69.2 27 62.8 48 49.5 

 
Chewing side 

Right  28 57.1 21 58.3 4 30.8 26 61.9 60 62.5 
 
7.288 

 
0.506 

Left  10 20.4 10 27.8 5 38.5 8 19.0 16 16.7 
Mixed 11 22.4 5 13.9 4 30.8 8 19.0 20 20.8 

Ear lobe 
attachment 

Positive 40 80.0 27 75.0 10 76.9 31 70.5 74 77.9 
1.383 0.847 

Negative 10 20.0 9 25.0 3 23.1 13 29.5 21 22.1 
Tongue 
rolling 

Positive 19 38.0 12 33.3 10 76.9 15 34.1 34 35.1 
9.359 0.050* 

Negative 31 62.0 24 66.7 3 23.1 29 65.9 63 64.9 
 
 
 
Blood 
groups 

A Rh+ 13 31.0 13 31.0 4 30.8 17 40.5 33 38.8 

23.216 0.507 

A rh- 0 0.0 0 0.0 0 0.0 1 2.4 5 5.9 
B Rh+ 8 19.0 8 19.0 2 15.4 4 9.5 9 10.6 
B rh- 1 2.4 1 2.4 0 0.0 1 2.4 3 3.5 
AB Rh+ 7 16.7 7 16.7 3 23.1 3 7.1 4 4.7 
AB rh- 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
0 Rh+ 12 28.6 12 28.6 4 30.8 16 38.1 28 32.9 
0 rh- 1 2.4 1 2.4 0 0.0 0 0.0 3 3.5 

(SW: switch, SE: something else color, BB: blue-brown, BK: blue-black WG: white-gold, *: p<0.05 **: p<0.01).) 
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Table 2. Switch group 

Initially 
color 
perception 
of the dress  

n= % Switch to 
BK 
% 

WG 
% 

BB 
% 

SE 
% 

BK 10 20.00 - 60.00 10.00 30.00
WG 14 28.00 42.85 - 7.14 50.01
BB 9 18.00 33.33 33.33 - 33.33
SE 17 34.00 11.76 35.29 5.88 47.05
(SW: switch, SE: something else color, BB: blue-
brown, BK: blue-black WG: white-gold) 
 
was also significant relationship between arm 
folding and eyedness (paper tube) (p<0.05) (Table 

3). The rates of right arm folding 78.0% in right 
eyedness, 19.0 % in left eyedness and 3.0% in no 
preferred eye side. 
As shown in Figure 2, there was a significant 
relationship between tongue rolling ability and the 
groups (p<0.05) (Table 3). The rates of tongue 
rolling ability were 38.0% in SW, 33.3% in SE, 
76.9% in BB, 34.1% in BK, 35.1% in WG groups 
(Table 1). There were no significant relationships 
between color perception of the dress and gender, 
handedness, footedness, earedness, eyedness 
(Rosenbach test), hand clapping, hand clasping, 
leg crossing, earlobe attachment, preferred 
chewing side as well as blood groups (Table 3). 

 

Table 3. Chi-square values for the relationships among the traits  
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CPD - 4.92 6.67 6.23 3.26 3.70 6.23 5.74 3.37 11.33 15.47** 7.29 1.38 9.36* 23.22
AF 15.47** 1.52 0.59 0.41 1.86 6.71* 0.77 1.23 2.54 0.01 - 3.05 0.65 0.84 5.37 
TR 9.36* 2.56 1.06 3.85 1.73 1.49 0.53 2.28 0.56 0.58 0.84 2.65 0.07 - 3.95 
 (CPD: Color perception of the dress, AF: Arm-folding, TR: Tongue rolling ability. *: p<0.05 **: p<0.01). 
 

 
 

 
 
 

Fig. 2. The relationship between groups and tongue rolling ability. Values are 
expressed as mean.  (Positive: Having tongue rolling ability, Negative: Do not have 
tongue rolling ability, BB: blue-brown, BK: blue-black, WG: white-gold, SW: switch, 
SE: something else). 
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Discussion 

We investigated the relationships between color 
perception of the dress and functional, postural 
lateral preferences, some morphogenetic traits and 
chewing side preference in 240 young individuals. 
There were no significant relationships between 
groups and gender, handedness, footedness, 
earedness, eyedness, hand clapping, hand clasping, 
leg crossing, earlobe attachment, blood groups 
and preferred chewing side (Table 1). Consistent 
with our results, no significant differences in hand 
dominance (5) and gender were found for the 
color vision of the dress (5, 7).  
We found a significant relationship between arm 
folding and the color perception of the dress 
groups, while there was no significant relationship 
between handedness and groups (Table 1). Arm 
folding was also reported as bilateral limb 
postures that show signs of lateral preferences like 
handedness (19). According to our results, color 
perception of the dress is likely to be related with 
brain lateralization. 
We found a significant relationship between 
tongue rolling ability and the color perception of 
the dress (Table 1). Sturtevant (24) suggested that 
tongue rolling ability was an inherited character. 
On the other hand, Martin (25) reported that there 
was no proof for a genetic base of tongue rolling.  
In a more recent study, it was emphasized that 
tongue rolling is likely to be product of autosomal 
genes (26).  
Our result indicated that there was no significant 
relationship between tongue rolling ability and 
other investigated parameters (Table 3). 
Consistent with our results, in the study of 
Sturtevant (24), non-significant relationship was 
found between tongue rolling and gender. 
Nwaopara et al. (23), reported that a higher rate of 
the studied population have tongue rolling ability. 
Similarly, we also found that most of the study 
population has tongue rolling ability.  
In this study some subjects reported a switch in 
perception (Table 2). Consistent with our findings 
previous studies reported a switch (7,11). 
Furthermore, Vemuri et al. (7) reported the switch 
from white/gold-brown initially to blue/black.  
In conclusion, there were significant relationships 
between color perception of the dress and arm 
folding as well as tongue rolling. Our results 
revealed that right arm folding and tongue rolling 
ability rates are higher in the WG group than the 
others. In our study, a switch in perception was 
found from blue-brown, blue-black, white-gold or 

something else colors initially to blue-brown, blue-
black, white-gold or something else colors. 
Furthermore, more studies are required to 
determine whether larger study population or 
different test methods alters the relationship 
between color perception of the dress and 
lateralization traits. 
Disclosure statement: No potential conflict of 
interest was reported by the authors. 
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