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Artificial Intelligence Versus Human Focus Group Rating
of Facial Attractiveness
Khodayar Goshtasbi, MD,1 Amir A. Hakimi, MD,2 and Brian J.F. Wong, MD, PhD1,3,4*

Abstract
Background: Many open-access artificial intelligence (AI)-based websites that rate facial attractiveness are
available, but none have been compared with human focus group outcomes.
Objective: To compare human and AI-based websites scoring of facial attractiveness of adult female white
faces.
Methods: A 40-photograph database of AI-generated adult, white, female, expressionless, and frontal-view
facial images were scored by otolaryngology residents and five AI-based facial rating websites: prettysca-
le.com, attractivenesstest.com, face-score.com/en, hotchat3000.com, and beautyscoretest.com. Sample
t-test and bivariate correlation were performed for statistical analyses.
Results: The focus group of 24 otolaryngology residents consisted of 62.5% males and 58.3% white partic-
ipants. There was a strong positive correlation between average human score and average AI score for each
photo (Pearson’s correlation 0.84, p < 0.01). The average human raters’ scores were significantly lower than
the average AI scores (5.0 – 1.8 vs. 6.9 – 0.9, p < 0.01). Thirty images (75.0%) had statistically higher scores
from the AI websites versus the focus group. On correlation analysis, all AI-based websites individually
had scores that positively correlate with the human scores (all p < 0.05).
Conclusion: AI-based websites and human focus-group scoring of facial attractiveness of adult white fe-
male faces were significantly correlated with the AI ratings biased toward higher values, encouraging
their cautious utilization in future research.

Introduction
Facial attractiveness is an intrinsically difficult quality to

measure. Modern studies have used focus groups, which

may include trained/expert evaluators or lay participants,

to score facial attractiveness.1–6 The attractiveness

scores are used in the context of research across a wide

range of subjects and academic disciplines.1–7 Despite

the established validity of using large focus groups,

obtaining a high number of participants can be difficult

with limitations, including selection bias, observer ex-

pectancy effect, or participation exhaustion. These

limit the scope and breadth of certain facial attractive-

ness studies or become a barrier to researchers who

have limited access to large-scale and high-quality

focus groups, which are generally drawn from students

at undergraduate universities.
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Artificial intelligence (AI) algorithms may offer a new

approach to evaluate facial attractiveness8,9 and can theo-

retically optimize the process by improving speed, access,

and objectivity with the added benefit of continuous im-

provement over time with training. The availability of

AI-based facial attractiveness websites has increased and

also gained popularity among the public and in the

media.10–12 The objective of this study is to compare facial

attractiveness scores generated by AI-based websites with

a human focus group in evaluating adult white female

faces. We hypothesize that among faces being rated for at-

tractiveness, scores between available AI-based websites

will correlate with those of a human focus group.

Methods
This study did not require institutional review board ap-

proval due to meeting exemption criteria. Images were

selected from an online library by www.generated

.photos (Generated Media, Inc.), which archives a large

database of high-quality AI-generated facial images.

These images were created by the company’s generative

adversarial networks trained on tens of thousands of

photographed images.13 The database was filtered for

adult, white, female, front-facing images with neutral

facial expression.

Forty photographs were selected with the objective of

identifying a wide range of attractiveness. Pilot studies

involved preliminary rating of this data set by three re-

search associates. The mean attractiveness score was

6.3 – 1.6 on a 10-point Likert scale, which suggested a

good range of attractiveness. This data set was then

used for both human and AI evaluation.

For focus group evaluation, an anonymous online sur-

vey was created using www.typeform.com. The survey

comprised 42 questions: gender (male vs. female), race

(white vs. nonwhite), followed by the 40 images with star-

rating formatted responses. Three different versions of

the survey were created with different randomized order

of the images to account for response fatigue, and these

different survey versions were randomly distributed to the

participants.

Responders were asked to rate the attractiveness of the

photographs on a scale of 1–10, with 1 being the least at-

tractive and 10 being the most attractive. A focus group

of otolaryngology—head and neck surgery residents

were chosen for participation. This focus group was cho-

sen given the residents’ experience with facial analysis

and cosmetic standards. The survey was sent to 30 resi-

dents from three different U.S. residency programs.

For the AI rating portion, we searched the internet with

various combinations of terms ‘‘artificial intelligence,’’

‘‘AI,’’ ‘‘attractiveness,’’ ‘‘attractive,’’ ‘‘beauty,’’ ‘‘scor-

ing,’’ and ‘‘rating.’’ Five publicly available, free-of-

charge, and popular websites that offer AI-based facial

attractiveness ratings were used: 1, prettyscale.com; 2,

attractivenesstest.com; 3, face-score.com/en; 4, hotch-

at3000.com; and 5, beautyscoretest.com.14–18

Three of the websites, prettyscale, beautyscoretest, and

face-score, gave scores in percentages, and thus their

scores were scaled down to a 1–10 range score. The

PASW Statistics 18.0 software (SPSS, Inc., Chicago,

IL) was used for statistical analyses with a p-value thresh-

old of <0.05 designated for statistical significance.

Results
A total of 24 participants from the resident focus group

completed the surveys for an 80.0% response rate. The

focus group consisted of 15 males (62.5%) and 14

white (58.3%) participants. The average time to complete

the survey was 5.3 min. The average attractiveness score

for the photographs by the focus group was 5.0 – 1.8 (me-

dian 4.7, range 2.3–8.3). The standard deviation (SD)

range of 0.9–1.8 and mean of 1.3 suggested no significant

scoring disagreements between the raters for any of the

photographs.

Figure 1 demonstrates several examples of the sur-

veyed photographs. On paired sample t-test, there was

no statistically significant difference in the average scor-

ing between male and female raters (4.9 – 1.8 vs.

5.0 – 1.9, p = 0.31). However, there was a statistical dif-

ference depending on the raters’ race, with nonwhite rat-

ers giving a higher average attractiveness score than

white raters (5.3 – 1.7 vs. 4.7 – 1.8, p < 0.01).

The 40 images were then independently rated by the

five AI-rating websites, which resulted in an average at-

tractiveness score of 6.9 – 0.9. The average SD of 1.2

(range 0.7–1.9) was comparable with the average SD of

human raters ( p = 0.17), suggesting a similar level of inter-

group rating agreement. There was a strong positive corre-

lation between average human score and average AI score

for each photo (Pearson’s correlation 0.84, p < 0.01), and

the linear correlation is also depicted in Figure 2.

KEY POINTS

Question: Are human and artificial intelligence (AI)-based
websites comparable in rating facial attractiveness of adult
white female faces?

Findings: Average AI-based websites and human focus-group
scores of facial attractiveness of adult white female faces
were significantly correlated, although the average human rat-
ers’ scores were consistently lower than the average AI-based
website scores. All five AI-based websites individually had
positively correlative scores to the human scores.

Meaning: The AI-based websites’ facial attractiveness scores
of white female faces were a good correspondent of ratings
from a human focus group, encouraging their cautious utiliza-
tion in future research.
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This correlation was consistent for both genders and

races (Pearson’s correlation range 0.81–0.85, all

p < 0.01). However, on paired sample t-test, average

human raters’ scores were significantly lower than the av-

erage AI scores (5.0 – 1.8 vs. 6.9 – 0.9, p < 0.01). Even

when only looking at the 19 photos with a human aver-

aged score of >5.0, the human scores were still signifi-

cantly lower than the AI scores (6.61 vs. 7.60,

p < 0.001). Table 1 compares the average scores from

the resident focus group and AI websites for the 40

photographs.

Among the 40 photographs, 30 (75.0%) had signifi-

cantly different scores between the human and AI raters,

all of which had consistently higher scores from the AI

compared with the human raters. Figure 3 shows three ex-

amples of photographs with statistically similar scores,

and three examples of photographs with statistically dif-

ferent scores between human and AI raters.

Paired sample t-test showed that the human-rated

scores were significantly lower than scores by each of

the five AI-based websites when compared individually

(all p < 0.01). Table 2 compares the five AI-rating web-

sites’ scores with each other. This demonstrates that pret-

tyscale website and attractivenesstest website had

statistically similar scores ( p = 0.206), although their av-

erage scores were on the highest range (8.15 and 8.01, re-

spectively) compared with human scores’ 4.9 average.

Beautyscoretest and Hotchat3000 also had statistically

similar scores ( p = 0.274) but their average scores (6.45

and 6.27, respectively) were on the lower range and

closer to human scores’ average.

Face-score had the lowest average score (5.49) and

closest to the human scores’ average. On correlation anal-

ysis, all AI-based websites had statistically significant

positive correlation with the human scores, with Pear-

son’s correlations from an order of highest to lowest cor-

responding to attractivenesstest (Pearson’s 0.869),

beautyscoretest (Pearson’s 0.816), face-score (Pearson’s

760), hotchat3000 (Pearson’s 0.644), and lastly prettys-

cale (Pearson’s 0.315).

Fig. 1. Examples of the AI-generated
faces: 40 frontal-view, expressionless, adult
white female faces. AI, artificial intelligence.

Fig. 2. A strong positive correlation
between average human score and
average AI website scores for the 40 photos
has been demonstrated (Pearson’s
correlation 0.84, p < 0.01). The linear
correlation signifies a reliably correlative
relationship between the two scoring
groups.
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Discussion
AI is emerging as a tool to evaluate facial attractiveness,

and this is the first study that compares attractiveness

scores from the most prominent and trafficked AI-based

websites14–18 to a focus group. The utilized database

comprised AI-generated images of young white females

with a wide range of attractiveness. A strong positive

and linear correlation between the AI and expert human

scores was observed, which were independent of the gen-

der and race of the human experts.

The results suggest that these AI-based ratings can be

used for future research in facial attractiveness. It is im-

portant to consider that despite the good linear correla-

tion, the AI ratings are biased toward higher values

than the human-based scores. Given the linear correla-

tion, AI-based websites can be a reliable way to compare

the attractiveness of two or several images to each other

on a relative basis.

In as much as facial attractiveness is a mature field of

study and has relied upon focus groups for assesment,1–7

no study to date has compared AI-based facial rating

websites with their human counterpart. The results of

this study herein suggest reasonable correlation between

the two metrics in our subject database. With further in-

vestigation, AI-based facial attractiveness rating websites

can potentially be used for research, education, and clin-

ical applications.

Their use may accelerate research in this field and

serve as a proxy for large-cohort human focus groups,

which can be challenging to implement. In a clinical set-

ting and specifically for facial plastic surgeons, these al-

gorithms maybe be a useful method to evaluate morph

preoperative images and provide guidance in planning

surgery.

Although the websites used here do not disclose their

code/algorithm, some rudimentary information on the an-

alytic process can be garnered. Prettyscale.com attempts

to analyze facial symmetry, placement and sizes of vari-

ous features, shape and size of the subunits, as well as the

distance between these subunits.19

Attractiveness.com’s attractiveness score is based on a

deep neural network model (based on ResNet architec-

ture) trained on 100,000 photographs with human-based

scores for training.20 Hotchat3000.com uses CLIP, a ma-

chine learning model trained by OpenAI, which was then

Table 1. The average scores (from 1–10) from focus group
and artificial intelligence websites of each photograph
(numbered 1–40)

Picture
Focus
group

AI
group p Picture

Focus
group

AI
group p-Value

1 7.22 7.29 0.457 21 7.21 7.48 0.284
2 4.29 5.64 0.046 22 6.75 6.84 0.452
3 7.70 8.62 0.043 23 5.37 7.00 0.019
4 3.50 6.40 0.005 24 3.21 6.40 <0.001
5 5.83 7.38 0.042 25 2.58 6.40 <0.001
6 6.83 7.72 0.124 26 7.63 7.38 0.321
7 3.63 6.72 <0.001 27 2.71 5.68 0.017
8 4.04 5.78 0.006 28 4.67 6.76 0.004
9 7.21 7.80 0.162 29 5.29 7.86 <0.001

10 5.96 7.72 0.016 30 2.58 5.64 <0.001
11 5.75 7.68 <0.001 31 7.54 7.90 0.310
12 3.50 5.58 0.001 32 5.33 7.20 0.008
13 3.00 6.82 <0.001 33 3.83 6.46 <0.001
14 4.75 7.12 <0.001 34 8.25 8.02 0.305
15 5.46 7.86 <0.001 35 2.25 5.24 <0.001
16 7.29 7.74 0.565 36 3.50 5.62 0.002
17 4.13 6.88 <0.001 37 3.96 6.48 <0.001
18 2.75 6.18 <0.001 38 3.08 6.04 <0.001
19 2.83 5.88 <0.001 39 6.01 7.00 0.085
20 6.87 7.94 0.041 40 3.79 6.96 <0.001

Bolded values denote statistical significance (p < 0.05).
For each photo, the average human score and average AI-based website

score are compared through independent sample t-test. Thirty of the 40 pho-
tographs (75.0%) had significantly different scores ( p < 0.05), with a higher
value from the AI websites in all of these instances.

AI, artificial intelligence.

Fig. 3. Six photographic examples of the
adult white female faces used in the study.
The top row photographs had statistically
similar scores ( p > 0.05) between the AI-
based website and human focus group,
whereas the bottom row photographs had
statistically different scores ( p < 0.05)
between the AI-based website and human
focus group.
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trained on two data sets of human faces (SCUT-FBP5500

and Hotornot.com), which were labeled with human rat-

ings.21 Face-score.com uses the Face++ application pro-

gramming interface that also accounts for lighting,

pose, symmetry, and expressions.22

The major drawback of all these models is that they re-

flect the data sets that they are trained on, without novel

decision-making capabilities. As these online resources

continue to evolve, and more such websites become

available, they should become more precise in rating fa-

cial attractiveness.

There are important limitations that should be consid-

ered. First, the database consisted only of adult white fe-

males (appearing in their 20s–30s) with neutral facial

expressions. This was by design to decrease the variabil-

ity of the photographs and control for the effect of gender,

race, and age on attractiveness perception. Regardless,

this implies that the presented results may not be extrap-

olated to other characteristics such as male gender, non-

white race, or faces with expression.

Broader investigations are warranted with different

race and ethnicities, age groups, and expressions, and

must evaluate whether the correlation we observed re-

mains consistent. Since beauty perception also relies on

race,23 future AI-based websites may allow sub-

categorizing training data by the race/ethnicity of the

evaluators to more accurately reflect the outcomes. The

emotion of the faces were also not evaluated in this

study even though emotion can have a significant influ-

ence on the perceived attractiveness.24,25

Given that in real life we observe most human faces in

motion and with emotion, future studies should address

this issue. Finally, the methodology may not be extrapo-

lated to other photographic views such as lateral and pro-

file view. In fact, some of the websites (e.g.,

prettyscale.com) that rely heavily on facial symmetry

are unable to provide results for nonfrontal views. This

is a limitation of current software and will be a challenge

to address as it implicitly requires three-dimensional

information.

Lastly, granular demographic data from the human

focus group (age, ethnicity, etc.) were not collected for

anonymity reasons, and the focus group race was self-

assigned.26 Within the context of this study design, a

strong linear correlation between AI and human focus

group scores was observed. Future studies should be cog-

nitive of the caveat that despite the good correlation, the

AI scores may be inflated compared with realistic human

measurements, and must be appropriately scaled and

calibrated.

Conclusion
This study supported our hypothesis that there was a

strongly positive and linear correlation between facial at-

tractiveness scores of AI-based websites and a human ex-

pert focus group. Despite the significant correlation, the

AI scores were significantly higher than human scores

on a consistent basis. This suggests that AI-based web-

sites may provide an efficient means to gauge facial at-

tractiveness and may be cautiously incorporated in

further research, while acknowledging that the AI-

based scores are biased toward higher values. Further

studies are warranted to evaluate the comparability of

these AI-based scores with human focus-group-based

scores in other attractiveness contexts or as the AI web-

sites continue to improve in the future.
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Table 2. Comparison of the five artificial intelligence-rating websites’ scores to each other through paired sample t-test

Website Pretty scale Attractivenesstest Face-score Hotchat3000 Beautyscoretest

Prettyscale 8.15 vs. 8.01
p = 0.206

8.15 vs. 5.49
p < 0.001

8.15 vs. 6.27
p < 0.001

8.15 vs. 6.45
p < 0.001

Attractivenesstest 8.01 vs. 8.15
p = 0.206

8.01 vs. 5.49
p < 0.001

8.01 vs. 6.27
p < 0.001

8.01 vs. 6.45
p < 0.001

Face-score 5.49 vs. 8.15
p < 0.001

5.49 vs. 8.01
p < 0.001

5.49 vs. 6.27
p < 0.001

5.49 vs. 6.45
p < 0.001

Hotchat3000 6.27 vs. 8.15
p < 0.001

6.27 vs. 8.01
p < 0.001

6.27 vs. 5.49
p < 0.001

6.27 vs. 6.45
p = 0.274

Beautyscoretest 6.45 vs. 8.15
p < 0.001

6.45 vs. 8.01
p < 0.001

6.45 vs. 5.49
p < 0.001

6.45 vs. 6.27
p = 0.274

Bold values show the insignificant p-values ( p > 0.05) suggesting similar scores by those two websites. The table demonstrates that prettyscale website
and attractivenesstest website had statistically similar scores ( p = 0.206). Likewise, Beautyscoretest and Hotchat3000 also had statistically similar scores
( p = 0.274).
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