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Prior research has indicated that older adults have worse ability in identifying some specific facial expressions 

than younger adults. In this research, we adopted Taiwanese Face Database and developed five tasks. The tasks 

were designed to assess different aspects of discriminating facial expressions that may have implications for revealing 

differences between younger and older adults regarding their abilities to process facial expressions. Two studies 

were conducted: In Study 1, we collected young adults’ performances on the five tasks to establish the norms for 

comparison. In Study 2, we collected performances of older adults and compared them with those of young adults. 

However, due to the time and physical constraints, older adults only participated in the first three tasks. Results of Study 

1 showed that young adults were better at discriminating between positive and negative facial expressions (e.g., happy 

vs. other negative expressions) than discriminating between negative expressions (e.g., angry vs. disgusted). Results of 

Study 2 showed that in general, older adults discriminated negative facial expressions less well than younger adults did. 

In addition, older adults exhibited inferior performances when compared to younger adults in discriminating between 

happy and negative expressions, and discriminating between neutral and negative expressions. However, whether 

these findings can be construed as evidence to support the positivity effect among elderly people requires further 

investigation. In summary, the present research not only developed a tool for assessing abilities in discriminating facial 

expressions, but also found age differences in these abilities. The findings can potentially be used to design activities 

that may help older adults improve their abilities in discriminating facial expressions, and elevate the quality of their 

social lives. 
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Extended Abstract

Studies investigating age-related differences in facial 
expression recognition have typically shown single faces 
and asked participants to identify the emotion shown 
using specific labels. However, in social interactions, 
we often encounter scenarios whereby different people 
may exhibit disparate facial expressions toward the same 
event. In these cases, we need to discriminate, not just 
recognize, facial expressions from different individuals. 
In this study, we aim to (1) develop a set of culturally 
calibrated tools based on Taiwanese adults to assess 

how well individuals can discriminate facial expressions 
and (2) investigate the underlying causes of age-related 
differences in facial expression discrimination. 

Two studies were conducted. In Study 1, a sufficient 
number of younger adults were recruited to establish a 
baseline of facial expression discrimination (FED) via 
five FED tasks. In Study 2, older adults were recruited 
to compare their performances with their younger 
counterparts .  However,  due to t ime and physical 
constraints, the older adults only participated in three of 
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the five FED tasks.

The FED tasks varied in terms of complexity, 
allowing us to examine whether younger and older 
adults may differ in their abilities to discriminate facial 
expressions and, if so, whether these differences were 
specific to particular expressions. This also allowed us 
to identify potential reasons for these differences. Our 
findings were expected to align with the conclusions 
drawn by Ruffman et al. (2008) in a meta-analytic review. 
Here, the older adults were found to be able to discern 
positive from negative facial expressions as well as the 
younger adults, however they did not perform as well 
when discriminating between negative expressions, 
particularly anger and sadness. Whether age-related 
differences exist when discriminating disgust requires 
further investigation (Smith et al., 2015; Suzuki et al., 
2007). No age-related differences have been reported 
in the discrimination of positive expressions, such as 
happiness. In addition to attempting to replicate these 
findings, we also identify the specific negative expressions 
that older adults are more likely to confuse, as our tasks 
require discrimination between, not just recognition of, 
facial expressions.

Method

The FED tasks consisted of five sub-tasks designed 
to assess the participants’ abilities to recognize and 
discriminate faces displaying the same or different facial 
expressions. The facial expression stimuli used were 
from a database of Taiwanese college students’ facial 
expressions showing basic emotions developed by Shyi et 
al. (2013), including happiness, sadness, anger, surprise, 
fear, disgust, and neutral expressions. Images representing 
these seven expressions were selected from 30 different 
models, for a total of 210 images.

Sub-task 1
Sub-task 1 was a straightforward same-or-different 

task. For each trial, a pair of faces displaying distinct 
facial expressions was shown and the participants were 
asked to judge whether the facial expressions of the two 
faces were the same or different. Although the genders 
of the faces were the same, their identities were not. The 

participants were asked to ignore differences in gender, 
hairstyle, and/or other visual features that may affect their 
decisions and to focus on the emotions expressed. A total 
of 126 trials were carried out, including 9 trials for each 
pairing of the same expressions (63 trials) and 3 trials for 
each pairing of different expressions (63 trials).

Sub-task 2

Sub-task 2 was a more advanced, and perhaps 
more difficult, version of sub-task 1 in that it required 
the participants to identify from three images the face 
with an emotional expression different from the other 
two. Therefore, instead of merely identifying and 
discriminating between a pair of facial expressions, the 
participants had to discriminate between three faces 
and compare their similarities and differences. A total 
of 126 trials were carried out in sub-task 2, including 
random combination of facial expression and gender 
across the three face images in each trial. Note a given 
facial expression for a specific face was shown only once 
throughout the task. 

Sub-task 3

Sub-task 3 was similar to sub-task 2 but incorporated 
working memory. Specifically, it involved a standard 
delayed-match-to-sample task. For each trial, a target 
photo with a given facial expression was first shown for 1 
second. Then, a pair of images displaying different facial 
expressions was presented, and the participants were 
asked to identify which image displayed the same facial 
expression as the target image. A total of 126 trials were 
carried out in sub-task 3.

Sub-task 4

For each trial in sub-task 4, four images were 
presented. The four images were arranged in two rows, 
with one image in the top row and three images in the 
bottom row. The participants were asked to identify 
an image in the bottom row that matched the facial 
expression shown in the image in the top row. A total of 
105 trials were carried out in sub-task 4.

Sub-task 5

Similar to sub-task 3, sub-task 5 was a working 
memory-added version of sub-task 4. Specifically, 
the image in the top row was presented first for a 1 s, 
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followed by the three images in the bottom row. The 
participants had to memorize the facial expression shown 
in the target image and then select an image matching 
the target in terms of facial expression. A total of 105 
trials were carried out in sub-task 5. Due to the extra load 
imposed by the incorporation of working memory and the 
compounded effect of showing three images to choose 
from, sub-task 5 was expected to be the most difficult 
task.

Results and Discussion

Comparing the different sub-tasks in Study 1, 
performance in sub-task 3 was significantly better than in 
sub-tasks 1 and 2. One possible reason for this is that the 
time interval in sub-task 3 prompted the participants to 
adopt an image-to-label conversion strategy. Furthermore, 
although the young adults could discriminate between 
happiness and various negative facial expressions, 
they had disparate performances when discriminating 
between negative facial expressions. For example, their 
performances for the disgusted and fearful, sad and 
fearful, and angry and disgusted pairs were worse than for 

the other pairs. These results are mostly consistent with 
prior research.

Similar to Study 1, although the older adults 
were able to discriminate between happiness and 
different negative facial expressions, they had variable 
performances when discriminating between negative 
facial expressions. Additionally, their performance in sub-
task 2 was significantly worse than that in sub-tasks 1 and 3.

Furthermore, a comparison of Studies 1 and 2 
revealed that the older adults were worse at discriminating 
negative facial expressions than the younger adults. As 
indicated in Table 1, the older adults also exhibited a 
poorer ability to discriminate between happy/neutral and 
negative expressions. However, whether these findings 
can be construed as evidence supporting the positivity 
effect among elderly individuals requires further 
investigation. 

In summary, we develop a tool for assessing facial 
expression discriminatory abilities, and we identify age-
related differences in these abilities. These findings may 
be used to design activities to help older adults improve 
their abilities in discriminating facial expressions and 
improve the quality of their social lives.

Table 1
Emotional pairs with significant age difference in discriminating facial expressions in Sub-tasks 2 and 3 across Studies 
1 and 2

Main Expression

Paired
Anger 
(AN)

Disgust 
(DI)

Fear 
(FE)

Happiness (HA) Neutral (NE) Sadness (SA)

Disgust AN/DI

Fear AN/FE DI/FE

Happiness AN/HA DI/HA FE/HA

Neutral AN/NE DI/NE FE/NE HA/NE

Sadness AN/SA DI/SA FE/SA HA/SA NE/SA

Surprise AN/SU DI/SU FE/SU HA/SU NE/SU SA/SU

Note. The age difference in sub-task 2 is shown with light gray background, the age difference in sub-task 3 is shown with gray background, and the age 
difference in both tasks is shown with dark gray background.


