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Abstract :  Human beings are able to perceive hundreds of shades of color
which depends  on the  three  types  of  cone sys tem and var ious  ra t ios  of
s t imula t ion  in  r e sponse  to  d i f fe ren t  wave leng ths .  Pe rcep tua l ly  and
cognitively, men and women may experience appearance of color differently.
Therefore,  this  s tudy was planned to assess and compare color vision in
male and female subjects. This study was carried out in the department of
Physiology, SGRRIM&HS, Dehradun on 60 ocular healthy subjects (equal
number of males and females) of 17–22 years of age group. The task was
to match 22 test color strips with 2 shade charts of different colors. Total
number of  correct  answers  and total  t ime taken in matching al l  the test
co lor  s t r ips  wi th  the  shade  char t s  was  recorded  in  bo th  the  sexes  and
analyzed. The results of this study showed that overall, females gave more
correct responses (P<0.001) and also took less t ime (P<0.01) than males.
Color  wise also,  females  gave more correct  responses especial ly  for  red
(P<.001) and green color (P<0.01). The conclusion states that the females
can see more shades of  colors  than males.

Key words  : color vision cone  sys tem
shades of color gender  var ia t ion

INTRODUCTION

Indeed ,  ‘Vis ion’  i s  the  mos t  impor tan t
sense  as  about  80% informat ion  which  we
get through all the senses, is visual. This visual
information becomes even more meaningful
and informative when these are colorful.  In
fac t  co lors  no t  on ly  provide  the  ob jec t ive
information about the world, it  impinges on
our psyche, att i tude and feelings (1).

Color sense or vision is the ability of the
eyes to discriminate between the l ight  rays
of different wavelengths.  Our visual system
works  ou t  the  co lor  by  compar ing  the
relative rates at which photons of light rays
are absorbed in different classes of cones in
re t ina  exposed  to  b r igh t  l igh t – photop ic
v is ion .  In te rpre ta t ion  of  any  co lor  needs
initial processing in the three cell layers of
ret ina and then signals  from different  cone
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systems on reaching brain are compared to
be perceived (2, 3, 4).

About  8% of  men  exhib i t  a  hered i ta ry
deficiency of color perception but recently it
was  recognized  tha t  the re  a re  measurab le
d i f fe rences  in  the  co lor  percep t ion  even
amongst the people with normal color vision
(2). The subject of ‘color and gender’ is an
important and intricate topic. There may be
some log ic  beh ind  the  wide ly  accep ted
modern color  convention of  ‘pink-for-gir ls’
and ‘blue-for-boys’.  Here convention seems
to  be  tha t  women tend  to  p re fe r  b r igh te r
and  gra t i fy ing  co lors  and  men a re  more
comfortable with stifled and soft colors. The
reason  may be  l inked  to  hormonal ,
developmental and environmental differences
amongst  both the sexes (5).

Therefore ,  th is  s tudy was  p lanned in  a
very  s imple  and  in te res t ing  manner  to
evaluate the difference of normal color vision
between two sexes of the same age group.

MATERIALS AND METHODS

The  s tudy  was  conduc ted  in  the
depar tment  o f  Phys io logy ,  SGRRIM&HS,
Dehradun .  Ins t i tu t iona l  E th ica l  Commit tee
approved this  s tudy.  60 young and heal thy
subjects of 17–22 yrs of age having normal
v i sua l  acu i ty  vo lun teered  in  th i s  s tudy .
Informed consent from all  the subjects was
taken.  The  subjec ts  were  d iv ided in to  two
groups – Group 1 had 30 male subjects and
Group 2 had 30 female subjects.  History of
any disorder related to ocular  diseases was
ru led  ou t .

The  tes t  was  done  in  b r igh t  sun l igh t
between 12.00–3.00 pm. There were 22 test

co lor  s t r ips  and  2  shade  char t s  (F ig .  1 )
having various shades of different colors, and
they  were  numbered  wi th  secre t  code
numbers .  These tes t  color  s t r ips  and shade
charts were given to each subject. Then each
subject was asked to match all the test color
strips one by one with the shade charts and
the  code  numbers  were  noted  down.  Tota l
number  o f  cor rec t  answers  was  a l so
evaluated. Total t ime taken in the matching
of all test color strips with shade charts was
a l so  recorded  by  s top  watch  for  each
individual .  Stat ist ical  analysis  was done by
using unpaired student ‘t’ test. The level of
significance was –

Fig. 1 : Shade charts and test color strips.
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P<0.05 – Significant

P<0.01 – Moderately significant

P<0.001 – Highly significant

RESULTS

The mean age of the male subjects was
18.5±1.25 (range between 17–22 years of age)
and of the female subjects was 18±1.25 (range
between 17-19 years of age).

1 . Overall ,  out  of  22 test  color str ips,  the
to ta l  number  o f  cor rec t  responses  was
compared in both males and females.

a ) It was found that females gave more
correct responses as compared to males
and th is  d i f ference  was  s ta t i s t ica l ly
highly significant (Table I).

b) Other than this females also took less
t ime than males  in  matching al l  the
test color strips with the shade charts
and  th i s  d i f fe rence  in  dura t ion  was
a l so  found  s ta t i s t i ca l ly  modera te ly
significant (Table I).

2 . Now color wise correct response for both
the  sexes  was  ana lyzed  s ta t i s t ica l ly .  I t

was  found  tha t  fo r  each  co lor  females
gave more correct responses as compared
to males .  Al though for  blue ,  b lack and
yel low colors  the  d i f fe rence  in  cor rec t
responses was not statistically significant
BUT for red and green colors it was found
stat is t ical ly  highly s ignif icant  (Table  II
& Fig. 2).

TABLE I : Gender variat ion – Total  no.  of  correct
responses with time taken.

S u b j e c t s (Number  o f T ime  taken
co lor  s t r ips=22) (sec)

Male 1 2 . 8±3 . 2 6 8 . 2 4±3 . 0 7
(n=30)
Female 17 .57±1 . 5 9 6 . 3 5±1 . 8 8
(n=30)
P value <0 .000*** <0 .01**

* * P<0.01 Moderately significant.
* * * P<0.001 Highly significant.

TABLE II : Gender variation – Color wise correct response.

M a l e F e m a l e P
(n=30) (n=30) v a l u e

Black 23 .25±7 .4 2 6±2 . 4 5 >0.05
Blue 23 .25±2 .8 24 .75±5 . 3 8 >0.05
Green 1 5±1 .7 2 3 . 5±4 . 9 3 <0 .01**
Yellow 1 6 . 5±7 .4 24 .25±6 . 8 5 >0.05
Red 8 .5±5 .5 2 0 . 5±2 . 3 8 <0.001**

* * P<0.01 Moderately significant.
* * * P<0.001 Highly significant.

Fig. 2 : Gender variation for individual
color correct responses.

DISCUSSION

In  the  s tudy ,  female  sub jec t s  showed
s ta t i s t i ca l ly  s ign i f ican t  be t te r  match ing  of
colors  in  comparison to their  male counter
parts and that  too taking less t ime. One of
the possible physiological  factor underlying
these differences is a sexual dimorphism in
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the gene that encodes the photo pigment of
the long wavelength sensi t ive cones in  the
retina (6).  More than 95% of all  variations
in human color vision involve the red-green
receptors in men’s eyes. Wald suggested that
the genes for red and green receptors were
al tered in  men.  He also thought  that  these
genes  mus t  l i e  near  each  o ther  on  the
x-chromosome (7).  Anomalous color vision,
which  i s  usua l ly  a  gene t ica l ly  de te rmined
normal state, is always a decrease in fineness
of color perception. It is predominantly seen
in males as it is carried on X-chromosome (8).

Dr. Neitz who conducted his research on
female color  vision,  said only women have
the potential for super color vision. That is
because  the  genes  for  the  p igments  in  red
and  green  cones  l i e  on  the  x-chromosome
and only women have two x-chromosomes,
creating the opportunity for one type of red
cone to be act ivated on one x-chromosome
and the other type of red cone on the other
one.  In a few cases,  women may have two
distinct green cones on either x-chromosome
but these two red cones may be very close
to  each other  in  the  wavelengths .  So only
few additional shades are perceived (9).

Bimler  in  h i s  s tudy  sugges ted  re la t ive
d i f fe rences  in  the  sa l i ence  of  co lor - space
axes, with the males tending to attend more
to a  l ightness  axis  and less  to  a  red-green
ax is .  They  a re  a l so  l ess  re l i ab le  in  the i r
judgements. This may be due to existence of
photo pigment heterozygosity among females
whi le  males  a re  hemizygous ,  and  gender
differences in overall color awareness (6, 10,
11, 12, 13).

Red  and  green  cones  may be  more

developed in females and this is  proved by
their liking towards shades of red and green
colors .  Red  and  green  cones  may  be  less
developed in males therefore male subjects
liked mostly shades of black and blue colors.
These  f indings  may a lso  be  re la ted  to  the
high incidence of red green color blindness
in males (1, 11, 14).

Color  percep t ion  represen ts  a  major
adaptive advantage which has been given by
evolu t ionary  pa thways .  I t  i s  such  an
important mechanism of biological signaling,
a source of information from the environment.
There  a re  fac tors  o ther  than  those  re la ted
wi th  phys io log ica l  v i sua l  p rocesses
inf luencing such percept ion,  which may be
linked to the presence of estrogen receptors
on the ret ina (13).

Gui l ford  and  Smi th  (1959)  found  men
were  genera l ly  more  to le ran t  towards
achromat ic  co lors  than  women.  Therefore ,
they  proposed  tha t  women might  be  more
color-conscious and their  color  tastes  more
flexible and diverse (1).

In a study on Nepalese, Curtis & Bolton
(1978) found that women consistently listed
more color names than men. Greene (1995)
examined  the  co lor  iden t i f i ca t ion  and
vocabula ry  sk i l l s  o f  co l lege  s tuden ts .  The
resu l t s  showed tha t  women recognized
significantly more elaborate colors than did
the men (1).

At the end of this study we came to the
conc lus ion  tha t  the  females  can  see  more
range  of  co lors  as  compared  to  males .  In
o ther  words ,  the  beau t i fu l  wor ld  i s  more
colorful  to the females.
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