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ABSTRACT

Introduction: This study was aimed to create a set of photographs
including human faces with neutral expression and different levels of
attractiveness that can be utilized scientifically by different disciplines
and for different scopes.

Methods: In total, 186 students (120 females, 66 males) volunteered to
be photographed in passport style with a neutral expression. In these
pictures there was no make-up, earring, or piercing. These photographs
were evaluated by the participants for the neutrality and attractiveness.
The secondary sex characteristics of the faces were also assessed.

Results: Symmetrical faces were created by taking the mirror image
of the right and left sides of the faces because sufficient number of
photographs could not be obtained at the first stage. According to the

evaluations of these photographs by the participants, 26 attractive (13
females, 13 males) and 26 average (13 females, 13 male) faces were
selected for the final set.

Conclusion: Finally, a set of 52 photographs representing human
faces with neutral expression with different levels of attractiveness
is developed. According to the measurement of the secondary sexual
characteristics, attractive and average faces differ in terms of the width
of the eyes, the nasal area, and the length of the chin. Thus, a scientific-
based FaceSet including different levels of the attractiveness has been
available for the use by those concerned.
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INTRODUCTION

Face attractiveness is subject to many scientific types of research due to its
biological importance and in this context, it is known that attractive faces
lead to attention and memory bias (1-3). The reward system and neural
circuits associated with emotional memory and attention in the brain
are activated with even just watching attractive faces (4). The perception
of attractiveness was examined in both healthy and psychological/
psychiatric patient groups in the literature. In this context, studies
with individuals with body dysmorphic disorder (BDD) and obsessive-
compulsive disorder (OCD) are remarkable (5-7). For example, studies
comparing individuals with BDD and healthy control groups showed
that individuals with BDD tend to consider themselves less attractive and
others as more attractive. These studies show that facial attractiveness
is studied for many different purposes and with different samples, and
there is a need for scientific based stimulus sets that can be used in this
field.

In the literature, there are many face databases are available for different
purposes. These databases mainly consist of neutral and emotional face
photographs (8, 9), while others consist of artificially created emotional
face photographs (10). Within the scope of the available literature, any
database dealing only with face attractiveness could not be reached. The
stimuli used in studies on facial attractiveness are obtained a) by selecting

from the face databases created for different purposes (11, 12), b) by
taking new photographs specific to that study (1, 13), c) by modifying the
existing faces (morphed) (14, 15), d) by creating artificial faces (16, 17),
e) by creating symmetrical versions of the existing faces (18, 19). These
stimuli require a comprehensive pre-study process, even if the faces are
taken from any database or prepared by the researchers themselves. The
pre-study process is to take the photographs, select the appropriate ones,
determine the attractiveness levels of the faces and bring them into the
visual presentation form specific to the study. That is, the preparation of
the set of attractive faces takes time and causes the researcher to lose
time for the preparation of the main experimental manipulations; thus,
it may extend the completion time of the study. Furthermore, as a result
of all these preparations, there may not be an adequate number or
the desired level of attractive faces, and there may be some limitations
that cannot be controlled (e.g., make-up, jewelry, piercing). Therefore,
the creation of a photo set that consists of neutral expressive faces and
representing different levels of facial attractiveness would be a great
benefit to researchers and would also eliminate a significant deficiency.

The aim of this study is to create a set of human face photographs called
"Hacettepe Face Photographs Set” (HACETTEPE-FaceSet) representing
different levels of attractiveness that can be used for different purposes for
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researchers from different disciplines. There has been scientific attention
required to control of the prepared stimuli set as much as possible in
terms of confounding variables which may affect the attractiveness
ratings. Because of ethical concerns (potential for awakening negative
emotions due to this grouping/labeling in non-attractive faces), the
face photo set includes only moderately attractive (average) and very
attractive faces.

METHOD

FIRST STAGE

Stage 1 involves taking headshot photographs of the participants,
converting them into a standard form (placing the face into a fixed oval
frame so that the hair and ears are not visible, and making black-white),
and evaluating them in terms of attractiveness and neutrality.

Participants

One hundred and eighty-six university students (120 females and 66
males) participated in the photoshoot with a neutral expression (20,51 *
2,06). However, the photographs of 104 female and 65 male participants
without any make-up, earrings, and piercing were evaluated.

The neutrality and attractiveness levels of the faces were evaluated by
11 volunteers (25,00 + 1,95) who did not participate in the first stage
photoshoot.

Tools

Sony VCT-60AV Tripod is used to provide a fixed distance for shooting
passport photographs with a neutral expression. Photographs were taken
with the Nikon D60 digital camera. Each photo was placed in a fixed oval
with a size of 250 x 350 pixels using Adobe Photoshop CC (free version)
and was prepared for neutrality and attractiveness evaluations.

A 7-point Likert-type scale was used to evaluate the faces for neutrality
(1: Not neutral, 7: Very Neutral ) and attractiveness (1: Not Attractive, 7:
Very Attractive).

Procedure

In order to carry out the study, the researchers received approval from
Hacettepe University Ethics Committee, and then all participants were
informed about the study.

During the photographing, the participants were asked to give a neutral
expression and several pictures were taken until the desired expression
was captured. The most appropriate one for the research has been
selected and the other photographs that would not be used were deleted
in the presence of the participant. Photographs were set in black and
white, and the faces were smoothed in terms of acne, scars, and so forth.
In addition, all photographs in the face-set were placed in the fixed
oval frame with only faces visible. Thus, features such as hairstyle, hair
color, ear structure, and skin color have been eliminated due to both the
possibility of effecting facial attractiveness evaluation and the possibility
of providing clues to the participant in attention and memory studies.
Hence, grayscale stimuli were used for similar reasons in many studies
(12, 20). Although a standard set has been obtained by making the
above-mentioned procedures, the original versions of the photographs
are also kept by the researchers.

After all the photographs were put into a standardized form, they were
evaluated by the participants on the 7-point Likert-type scale in terms
of neutrality and attractiveness levels. At the end of this evaluation
procedure, almost all participants evaluated gave feedback on the fact that
there were no attractive faces, and as a result of the preliminary analysis,
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it was seen that all participants considered almost all the faces as being
unattractive (3 out of 169 photographs were rated as very attractive). A
different method was decided at this point since it was considered that
there could not be enough number of very attractive faces between the
selected face photographs.

SECOND STAGE

In the First Stage, it was decided to use the “symmetrical faces are
attractive” information supported by the studies in the literature because
a sufficient number of attractive faces could not be reached for the face-
set. In this context, each photograph was split in half down the mid-
sagittal plane and each half was merged with its own mirror image (with
Photoshop). Thus, perfectly “left symmetrical” and “right symmetrical”
artificial versions for all original faces have been created. As a result, the
original, right symmetrical and left symmetrical faces were formed in a
total of three sets.

Participants

The three sets of stimuli (with 169 faces per set) were rated using a 7-point
Likert-type scale by a different 26 participants (19.96 + 0.21). Then, the
evaluation was continued by 41 different students with only the left
symmetrical faces, for the reasons mentioned in the procedure section.

Tools

The symmetrical versions of the original photographs were created
using Adobe Photoshop CC (free version). In addition, secondary sex
characteristics of selected faces for the face-set were measured using the
free version of ImageJ 1.46r software (24).

Procedure

All the photographs were made ready for use with the same process in
Stage 1 (black-whiting, placinginto the oval frame and smoothing), and the
participants (who signed informed consent) evaluated the photographs
for neutrality and attractiveness. But, the number of photographs (507
photographs) had prolonged the evaluation process. Therefore, it was
difficult to find a volunteer for evaluation. Due to a large number of
photographs, most participants quit the study even though they initially
volunteered. The data of the participants with incomplete evaluation
were not included in the analyses. As a result, all of the photographs
were rated by 26 participants. When the data were examined, it was seen
that the left symmetrical photographs (this actually corresponds to the
right side of the model’s face) tend to be perceived as more attractive
by the participants. In addition to the average faces in the set, there
should be an equal number of attractive faces as much as possible. As
the number of attractive faces in the original and the right symmetrical
versions of the photographs is insufficient, Stage 2 was continued with
the evaluation of only the left symmetrical versions (169 photographs). In
this way, the loss of participants due to the long-term evaluation process
was prevented. Thus, all of the photographs in the set consist of the left
symmetrical faces. According to the evaluation of 41 new participants,
29% of the 169 photographs were rated as average with a score of 2.5
to 4.5, and 15.4% of them were rated as attractive with a score of 5 or
more. Remaining unattractive photographs with a score of less than
2.5 (55.4 % of all photographs) were not included in the face-set due
to the ethical concerns mentioned earlier. After excluding unattractive
photographs, the distribution of attractive and average photographs was
shown by a bar graph in percentiles (Figure 1). All participants evaluated
the photographs of both male and female models. No information was
obtained about the sexual orientation of the participants. As a result,
a total of 52 photographs were selected, including attractive women,
attractive men, average women, and average men categories. Examples
of photographs of each category are presented in Figure 2.
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Figure 1. The percentage distribution of the attractive and average photographs by
gender groups
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Figure 2. Samples of the male and female photographs of each category in the FaceSet
(the approval of the models was obtained).

Although the symmetrical versions of faces considered more attractive
than the originals (t(103)= 2.56, p <.05), not all of them are rated attractive
(half of the face-set consists of attractive faces) even all of the faces in
the set are symmetrical . The finding suggests that only symmetry may
not play a role in the perception of attractiveness, and secondary sexual
characteristics of the faces in the set (eye width, nasal area width, chin
length, etc.) were also be examined. Based on the study of Cunningham
(25) and Grammer &Thornhill (26), the secondary facial characteristics of

Figure 3. The parameters and schematic representation of the secondary sexual
characteristics

The parameters of the secondary sexual characteristics: 1) width of eyes (distance
between the inner and outer corner of the eye), 2) width of the pupil (ratio of the
measured diameter of the pupil to the measured diameter of the iris - width of the face
at cheekbones), 3) width of iris (measured diameter - width of the face at cheekbones),
4) width of face at cheekbones (distance between the right and the left of the face at
cheekbones), 5) width of the nose (width of nose at outer edges of nostrils at widest
point), 6) length of the nose (measured from forehead bridge at level of upper edge of
visible eye to nose tip), 7) length of the chin (distance from lower edge of lower lip to
base of chin - length of face), 8) width of face at mouth (distance between the right and
the left of the face at mouth), 9) length of the face (distance from top of the forehead
to base of chin), 10) nose area (the product of the length of the nose and width of the
nose - length of the face), 11) cheekbone prominence (difference between the width of
the face at the cheekbones, and the width of the face at the mouth -length of the face). A
photograph in the FaceSet that approval by the model is used as a background.

the attractive and average female/male faces were measured using the
ImageJ 1.46r software (Figure 3).

All participants who were photographed in the first and second stage
of the study have given a written and signed approval for the use of
their photographs within the scope of a photo set or face database for
scientific purposes.

RESULTS

The face-set consists of a total of 52 black and white, symmetrical, and
neutral expressed headshot face photographs of which 26 attractive (13
females, 13 males) and 26 average (13 females, 13 males). These faces were
evaluated as highly neutral by participants (Table 1).

The difference in the levels of the neutrality and attractiveness between
the attractive and average faces was evaluated with the Mann Whitney U
test because of the small sample size and non-normal data distribution.
According to the results of neutrality, there is no statistically significant
difference between the attractive (Median= 6.10) and the average (Median=
6.08) photographs, U=319.00, z= - .35, p> .05. In the determination of the
attractiveness level, it was taken as the basis to get 5 or more points from the
7-point Likert-type scale for the attractive faces and to get a score of 2.5 to
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Table 1. The mean ratings of the photographs in the FaceSet for the
levels of the neutrality
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Table 2. The mean ratings of the photographs in the FaceSet for the
levels of the attractiveness

FEMALE MALE FEMALE MALE
Attractive Average Attractive Average Attractive Average Attractive Average
1 6.1 6.24 6.24 6.37 1 6 2.81 5.27 2.81
2 6.2 6.1 6.3 6.24 2 5.09 2.84 5 3.06
3 6.03 6.72 6.37 6.03 3 6.11 3.06 6 3
4 586 6.1 568 6.35 4 5.95 3.03 6.01 3.03
5 6.13 6.51 6.31 592 5 6 3 5.87 3
6 6.1 6.06 6 6.24 6 6.05 3.03 6.03 3.03
7 6.2 6.31 6.62 6.03 7 5.87 2.69 6 2.69
8 6.1 6.03 5.65 5.89 8 5.87 3.03 5.72 3.03
9 6.55 5.89 5.68 6.1 9 6 3.06 6.03 3.06
10 6 6.03 6.27 5.89 10 6.05 3 593 3
11 6.03 5.89 6.34 6.27 11 5.85 3 6.03 3
12 5.93 6 5.89 5.06 12 5.88 3.39 5.96 3.39
13 6 6.58 5.96 6.03 13 527 3.06 5 3.06

4.5 range for the average faces. The findings of the level of the attractiveness
are shown in Table 2. According to the results of attractiveness, there is a
statistically significant difference between the attractive (Median= 5.95)
and the average (Median= 3.03) photographs, U= .000, z= -6.21, p < .001,
r=.86.

When the consistency score between photographs in attractive and
average categories is measured with Cronbach’s Alpha, it is shown that
the consistency between attractive photographs is .94; the consistency
between the average photographs is 0.65. Inter-rater reliability has also
been examined. In the study of Bikmaz-Bilgen and Dogan (2017), the
techniques of the Kappa statistic, log-linear analysis, and Krippendorff
Alpha were used to determine the inter-rater reliability between 2, 5
and 10 raters. Analyzes showed that the reliability level decreased as the
number of raters increased (27). In this study, the provided Krippendorff
Alpha analysis shows low scores since the number of raters is quite high (41
raters). When the reliability score is measured with the interclass correlation
coefficient, it is shown that the inter-rater reliability is .89 for attractive
photographs, and .67 for average ones. Considering that the number of
raters is quite high, these scores can be considered as high too.

The created stimulus set is called Hacettepe- Face Photographs Set
Including Different Levels of Attractiveness (HACETTEPE-FaceSet).

The photographs in the HACETTEPE-FaceSet were evaluated in terms of
secondary sexual characteristics. Some objective parameters, which are
commonly used in the literature and presented in Figure 2, are used for the
measurement. The measurements of the secondary sexual characteristics
of the attractive and average faces were compared with the Mann Whitney
U test. Mean values for each measurement and the levels of significance are
shown in Table 3. According to the results, it was observed that attractive
female faces had larger eyes, smaller nasal area, and a smaller jaw than
average female faces. Attractive male faces had also larger eyes and a
smaller nasal area than average male faces (Table 3).

DISCUSSION

Scientific studies on facial attractiveness are increasing. Studies show
that attractive faces attract attention automatically (1, 13, 28, 29) and
are more easy to remembered (30). On the other hand, more positive
characteristics are attributed to the individuals which perceived as
attractive (31). When the clinical studies are considered, the studies about
individuals with body dysmorphic disorder (BDD) are more prominent.
For example; Buhlmann et al. (5) and Buhlmann et al. (6) used attractive
and unattractive face photographs (including the participants’ own
headshot photographs) in their studies comparing the participants with
BDD with healthy ones. As a result, it is seen that the participants with
BDD consider their photographs as less attractive than the average and

Table 3. The measurement of the secondary sexual characteristics of the photographs in the FaceSet

FEMALE MALE
Attractive Average Sig. Attractive Average Sig.
Width of the eyes 1.68 1.58 p<0.01 1.44 1.43 n.s.
Width of the pupil 0.05 0.04 p<0.01 0.04 0.03 p<0.01
Nose area 0.24 0.29 p<0.05 0.21 0.29 p<0.01
Cheekbone prominence 0.14 0.13 n.s. 0.12 0.11 ns.
Length of the chin 0.17 0.19 p<0.01 0.2 0.19 n.s.
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consider other photographs more attractive than the average. Healthy
participants generally consider their photographs as average. In the study
of Buhlmann et al (6), it is also shown that there is no difference between
the participants with OCD and the healthy ones on the assessment of the
attractiveness.

Facial attractiveness is studied with different samples for different
purposes. However, although there are some face-sets/databases in the
literature, a known database which is suitable for the facial attractiveness
studies could not be reached. The stimuli prepared by the researchers
choosing from different face-sets or taking new photographs are often
used in studies. Therefore, the presence of a scientifically-based facial set,
which is classified in terms of the level of attractiveness, the ready-to-use,
and excluded from confounding variables as far as possible, is useful for
the researchers. With a ready-to-use set, researchers will be able to focus
on their main study rather than losing time with pre-studies and creating
a new face-set.

The present study is important not only for a face-set has been created,
but also for indicating that symmetry may not be effective alone in facial
attractiveness. Symmetrical faces especially provide more advantageous
if the face of the opposite sex should be preferred (21). There are studies
showing that artificially symmetrical faces are perceived as both more
attractive (18) and less attractive (24) than original faces. According to
Rhodes et al. (19), these inconsistencies may be caused by differences
in methods of creating symmetrical faces. The features of the midline of
the face, such as the nose, can be unusually narrow or broad in artificially
created perfect symmetrical faces. The photographs in the HACETTEPE-
FaceSet consist of left symmetrical faces which of the left half was merged
with its own mirror image. Although these photographs are rated more
attractive than the original versions, one-to-one comparisons of the
original faces and symmetrical versions shows that the symmetrical
faces are not always more attractive. Meanwhile, all photographs in
the HACETTEPE-FaceSet are symmetrical, but they are not all attractive.
Therefore, it was thought that secondary sexual characteristics might have
played a role in the perception of facial attractiveness. In previous studies,
large eyes and fleshy lips in women and the wider jaw in men were
perceived as attractive due to youth and health indicator (28). The fact
that all symmetrical faces in the present study are not rated as attractive
may also be due to secondary sexual characteristics. The analysis of
secondary sexual characteristics showed a significant difference between
attractive and average faces as consistent with the previous findings. The
present study is valuable because it shows that symmetry does not play a
role in the perception of attractiveness alone.

There are also some limitations of the HACETTEPE-FaceSet. One of
them is that there are not unattractive photographs because of ethical
concerns. Most of the male models are also bearded. Therefore, the
results of attention and memory studies should be interpreted with care.
In addition, the black-white and symmetric versions (artificially) of the
photographs create limitations on ecological/external validity.
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