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Discussion

Introduction
Facial expressions of affective states are 
crucial for assessing others' affective states. 
However, the facial expression of pain (FEP) 
is poorly recognized, often confused with 
other negative affective states1 and less easily 
perceived in women's faces2. Studies have 
revealed various action units (AUs) 
configurations of FEP3. Yet, it is unclear 
whether some of these configurations occur 
more frequently in one sex than the other; 
such differences may, in part, explain the 
disparities in perceived pain as a function of 
face gender. This study explored 
potential biological sex differences in 
the AUs configurations during the 
production of the FEP (pain encoding) 
in posed and genuine stimuli.

D-PASS
All 2D Principal Component Analyses (PCAs) revealed 6 components of AUs with correlated 
activations.

Posed F1: T-tests showed that the 1st component was significantly more present in men’s FEP 
compared to women’s, while the 2nd was significantly more present in women’s FEP 
compared to men’s.

Genuine: T-test showed that the 3rd component was significantly more present in women’s 
FEP compared to men’s while the 5th one was significantly more present in men’s compared 
to women’s. 

Posed F2: T-tests showed that the 4th component was significantly more present in 
women’s FEP compared to men’s. 
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PEMF
All 2D PCAs revealed 6 components of AUs with correlated 
activations.

Genuine: T-test showed that the 6th component was significantly 
more present in women’s FEP compared to men’s.

Posed: T-test showed that the 5th and 6th components were 
significantly more present in women’s FEP compared to men. 

Method
We used videos of posed and genuine FEP of 
White men and women from the Denver Pain 
Authenticity Stimulus Set (D-PASS)4 and the 
Pain E-motion Faces Database (PEMF)5.

Results

Encoding : 
To investigate potential 
differences in FEP 
encoding between men 
and women, we used 
OpenFace6 to define the 
activation levels of 17 
AUs in the 278 videos 
extracted from the D-
PASS and PEMF. 

Figure 1. OpenFace pipeline 
including facial landmark 
disposition and action units' 
recognition.

D-PASS:
Posed F1 (unrehearsed) 
FEP: 56 videos (26 women).
Genuine FEP: 56 videos 
(same identities).
Posed F2 (rehearsed) FEP: 
56 videos (same identities).

PEMF:
Posed FEP: 55 
videos (38 
women).
Genuine FEP: 55 
videos (same 
identities). 

Figure 5. Graphs representing clusters of significant components across 27 frames for A) 
genuine and B) posed FEPs for the PEMF. Gray clusters indicate components significantly 
more present in women’s FEP. 

Figure 2. Table showing loadings for the 17 AUs on the six components for F1, G (genuine) and F2 
FEPs extracted from the 2D PCAs in the D-PASS. Factor loadings over .40 appear in bold dark blue. 

Figure 3. Graphs representing clusters of significant components across 150 frames for A) F1, B) genuine and C) F2 FEPs for the D-PASS. 
Gray clusters indicate components significantly more present in women’s FEP, while blue clusters indicate those more present in men’s FEP.

A) B) C)

Figure 4. Table showing loadings for the 17 AUs on the six components for genuine and 
posed FEPs extracted from the 2D PCAs in the PEMF. Factor loadings over .40 appear in bold 
dark blue. 

A) B)

• Our data show that all components include AUs typically associated with the FEP7. However, components differ between posed and genuine FEP, 
indicating that individuals use distinct AUs when posing versus genuinely expressing pain.

• Some components were significantly more present in men’s and women’s FEP in the D-PASS, while differences emerged only in women’s FEP in the 
PEMF. In the D-PASS we found that the components that were significantly more present in men’s FEP predominantly involve AUs around the mouth 
region, whereas components significantly more present in women’s FEP primarily include AUs around the eye region. In the PEMF, however, 
components occurring significantly more in women’s FEP mainly involve AUs around the mouth region.

• It is important to consider methodological differences between the creation of the two databases. Notably, the D-PASS includes longer clip durations showing 
facial expressions before and after FEP, whereas the PEMF contains short clips showing only the most potent FEP. As a result, the methodology used in the D-
PASS may have introduced noise, potentially contributing to the differences observed between the databases. 

• These findings highlight the importance of considering the participant's sex, the context of the pain expression (posed or genuine), and the database 
used when interpreting FEP in scientific research.
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