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It is unknown if the ability of Portuguese in the identification of NimStim 
data set, which was created in America to provide facial expressions that 
could be recognized by untrained people, is (or not) similar to the Amer-
icans. To test this hypothesis the performance of Portuguese in the recog-
nition of Happiness, Surprise, Sadness, Fear, Disgust and Anger NimStim 
facial expressions was compared with the Americans, but no significant 
differences were found. In both populations the easiest emotion to iden-
tify was Happiness while Fear was the most difficult one. However, with 
exception for Surprise, Portuguese tend to show a lower accuracy rate for 
all the emotions studied. Results highlighted some cultural differences.  
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1. Introduction

Several studies have shown that the facial expres-
sion of basic emotions can be universally rec-
ognised [2,9] . Indeed, more than 30 studies have 

suggest this universality of recognition [11] and a me-
ta-analysis of 168 datasets examining judgments of emo-
tion in nonverbal stimuli (including facial expression) 
indicated universal emotion recognition above chance 
levels [5]. More than 75 studies have pointed basic facial 
expressions are produced when emotions are elicited 
spontaneously [14] and other research showed that the 
production of spontaneous facial expressions of emotion 
is not dependent on observational learning [10]. However, 
Elfenbein, Mandal, Ambady, Harizuka and Kumar (2004) 
highlighted that some studies above mentioned also 
prove for cultural differences, once American performed 

better than others using American stimuli. For example, 
using American emotional facial expressions, accuracy 
rates of 86% were described for participants of the Unit-
ed States[2], and 52% for members of the Borneo Sadong 
tribe [4]. In another study American participants correctly 
identified 83% of stimulus, European groups 75 to 83%, 
Japanese 65%, and Africans 50% [8]. In turn, Elfenbein 
and Ambady (2003) compared Chinese located in China 
and in the United States, Chinese Americans, and non-
Asian Americans, Tibetans residing in China and Afri-
cans residing in the United States, and propose that these 
differences on accuracy rates could be explained by a 
intragroup advantage based in subtle differences in style 
across cultures, that improved with bigger contact [6]. 
However, that intragroup advantage has not been found 
in the studies of Matsumoto and Willingham (2009) us-
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ing photographs spontaneity and not posed. 
Other studies have shown that there are some differ-

ences in the interpretation of facially expressed emotions 
in people from different cultures. For example, Shioiri, 
Someya, Helmeste and Tang (1999) found that, in spite 
of using Japanese stimulus, the young Japanese sample 
experienced difficulties in recognizing some emotion-
al facial expressions and misunderstood others, when 
compared to previous studies using American subjects. 
A possible explanation could be the advanced by Yuki, 
Maddux, and Masuda (2007), who showed that when 
judging emotions Americans give primacy to mouth cues 
while Japanese tend to valorise eye cues. 

The reasons for the disagreement in the findings could 
be related to differences in the methodology used, name-
ly the previewing of slides, judgement context, pres-
entation order, the use of posed expression and type of 
response format [1], as well as the own stimuli used. In-
deed, one of the main problems in research on the iden-
tification of facial expressions is the difficulty in finding 
stimuli that accurately assess the emotions we want to 
evaluate and to have a large database of validated stimuli 
with different people expressing different emotions [19].

A broad set of face posed stimuli called NimStim 
was created in America to provide facial expressions 
that could be recognized by untrained people [18]. This 
set, which is available online and can be used by the 
scientific community around the world, has never been 
applied in Portugal. As such, it is unknown if the ability 
of Portuguese in the identification of NimStim facial ex-
pressions is (or not) similar to the Americans. To test this 
hypothesis we compare the performance of Portuguese 
in the recognition of NimStim facial expressions with 
data published in the literature for similar experiments 
performed with Americans. 

2. Material and Methods

2.1 Participants

269 Portuguese citizens (109 males and 160 females) 
volunteers recruited by advertising with ages between 
18 and 35 years old (Mean Age = 26.45 years old, Stan-
dard Deviation = 5.55), and different number of years 
of vertical schooling (Maximum = 19, Minimum = 3; 
Mean = 11.92, Standard Deviation = 2.98), were select-
ed. These people were living either in urban centres or 
in the country.

2.2 Materials

A shortened version of the original NimStim study [18], 
comprising 515 photographs which achieved more than 

50% of correct answers in the original study of 672 im-
ages used by Tottenham et al.  (2009), was used. These 
pictures such as in the original study are of professional 
actors (14 men and 18 women), of various ethnic groups 
(10 African, 6 Asian, 25 European, 2 Latin-American), 
facially expressing the six basic emotions (happiness, 
disgust, fear, anger, sadness and surprise) and also calm 
and neutral faces. The colour photographs were mounted 
on a white background. 

The selected set of photographs was beforehand 
shown to a heterogeneous group of 20 participants as a 
way of checking the clarity, meaning and accuracy of 
the words referring to the emotions that were chosen for 
the Portuguese answering system. The participants sug-
gested some changes in the answering method and in the 
specification of some emotions. Thus, it was decided to 
name the emotions, instead of using the adjectives refer-
ring to those who feel them. Therefore, the Portuguese 
names given to the emotions were tristeza (sadness), rai-
va (anger), medo (fear), felicidade (happiness), surpresa 
(surprise), nojo(disgust), neutro (neutral), calmo (calm) 
and outro (other).

2.3 Procedure

The photographs were digitalized beforehand and ran-
domised with the Software SuperLab, version 4.0, and 
showed to the participants one-by-one on a 15-inch 
computer screen, without a time limit and force-choice. 
However, to help focus attention and avoid other inter-
ferences, the participants were instructed to press the 
key of the corresponding emotion as fast as they could. 
Besides the six basic emotions, the participants had a 
key for “calm”, another for “neutral” and also the option 
“other”, totalizing nine possible answers. The photo-
graphs were presented continuously without any kind of 
feedback. 

2.4 Statistical analysis 

Data were analyzed utilizing the using Statistica (ver-
sion 8) software on a PC computer and the interactive 
calculation tool for chi-square of Preacher (2001). All 
calculations were made using the Chi-square test. Statis-
tical significance was considered at p< 0.05. All data are 
reported as mean (M) and standard deviation (SD).

3. Results

Because we were only interested in the basic emotions, 
we did not analyse the results for calm and neutral. The 
mean of the correct answers of the Portuguese for each 
basic emotion studied (happiness, surprise, sadness, fear, 
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disgust, and anger) was calculated and compared with 
the accuracy rate of the Americans reported by Totten-
ham et al. (2009) The results are presented in Table 1. 

Table 1. Accuracy rates of correct answers for happiness, 
surprise, sadness, fear, disgust, and anger in Portuguese 

and Americans using NimStim

EMOTION Portuguese
M(SD)

American
M(SD) Chi-square p value

HAPPINESS 83.64 (16.91) 92 (7.33) 0.40 0.53

SURPRISE 78.91 (2.78) 71 (11.50) 0.42 0.52

SADNESS 59.08 (21.17) 71.50 (18.50) 1.18 0.28

FEAR 42.14 (19.23) 60.00 (16.50) 3.12 0.08

DISGUST 68.14 (28.71) 89.50 (22) 2.89 0.09

ANGER 73.73 (16.40) 87 (24.50) 1.10 0.30

Note: M (SD), Mean ±Standard deviation

No significant differences were found on the accuracy 
rates for the basic emotions in Portuguese and Ameri-
cans. In spite of this, Portuguese accuracy rates for Hap-
piness, Sadness, Fear, Disgust, and Anger were lower 
than for Americans. In contrast, Portuguese accuracy rate 
for Surprise was higher than for Americans. Moreover, 
the Portuguese accuracy rate is above chance level for 
all emotions except for Fear. 

The ability of recognition of the emotions by Portu-
guese followed the order: happiness >surprise > anger 
> disgust > sadness >fear while for Americans the order 
was happiness >disgust > anger > sadness > surprise > 
fear. 

4. Discussion

In this study the performance of Portuguese in the recog-
nition of NimStim photographs set were compared with 
data published in the literature for similar experiments 
performed with Americans to find out if the ability of 
Portuguese to identify facial expressions was (or not) 
similar to the Americans. To our knowledge it is also the 
first study using NimStim data set in a Portuguese sam-
ple.

The results showed that the performance of Portu-
guese is not significantly different from the Americans 
for all the emotions studied, which is consistent with 
previous findings concerning the universality of recogni-
tion of facially expressed emotions. 

Also, Portuguese showed an accuracy rate above 
chance level for all emotions with exception for Fear. 
This finding leads us to the necessity of studying the 

psychometrics characteristics of NimStim applied to 
Portuguese population. 

The lower result of Portuguese in the accuracy of Fear 
could also not be dissociated from the results obtained 
for Surprise (the only emotion in which Portuguese have 
an accuracy rate above the Americans). Thus, it seems 
that the facial expression of Surprise and Fear are object 
of confusion by the Portuguese sample and, also, that 
part of the photography’s of Fear were confused with 
Surprise by Portuguese. This confusion between these 
two emotions were also found in previous studies [3,12]. 

It is common to Portuguese and Americans that Hap-
piness is the easiest emotion to recognize while Fear is 
the more difficult one as found in previous research [15].

We also observed small differences between Portu-
guese and Americans in what concerns the recognition 
of facial expressions other than surprise. The ability of 
recognition of the emotions by Portuguese followed the 
order: surprise > anger > disgust > sadness while for 
Americans the order was disgust > anger > sadness > 
surprise. That may be explained taking by Portuguese 
been focused on facial different facial cues than Ameri-
cans. This explanation is in accordance with the results 
found in previous study showing that both Americans 
and the Japanese tend to value different facial cues in the 
recognition of facial expressions [20]. 

It was also observed that Portuguese present an ac-
curacy rate for all basic emotions lower than Americans 
with the only exception of Surprise above mentioned. 
This difference between both populations cannot be 
attributed to age or gender of the participants because, 
as described in the Material and Methods Section, the 
Portuguese sample was matched to the sample used by 
Tottenham et al. (2009) in what concerns age and gen-
der. One putative explanation to the differences observed 
is the vertical schooling. Portuguese participants were 
a large and heterogeneous sample in regarding the ver-
tical schooling, but there is not possible to know if our 
sample matched the American one for the factor vertical 
schooling. 

Another possible explanation to justify the lower re-
sults of Portuguese as compared with Americans is relat-
ed to the methodology used. In our study, the instruction 
to the participants to answer as quickly as possible was 
introduce while in the original study this statement did 
not exist. It is possible that the introduction of this state-
ment in our study has influenced the recognition accura-
cy of the Portuguese participants. 

Limitations and future researches

A limitation of the present research is concerned with 
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the lack of inclusion of the register of ethnicity of the 
participants. As the Portuguese sample included differ-
ent ethnicity, the introduction of the register of ethnicity 
would allow us to analyse the influence of the ethnicity 
of stimulus on the recognition of facial expressions. This 
variable will be included in future research. 

In future studies it would also be useful to investigate 
if the introduction of the instruction to participants to 
response as faster as they could is responsible or not for 
downward the accuracy. Moreover, it would also be in-
teresting to compare the Portuguese and Americans abil-
ities to recognise basic emotions facially expressed using 
Portuguese stimulus or a mixed database of Portuguese 
and American stimulus and also using spontaneously (and 
not posed) images of Americans. 

5. Conclusion

The ability of the Portuguese to identify basic expres-
sions using NimStim data set was similar to the Amer-
icans one. In both samples, Happiness was the easiest 
emotion recognized and Fear the most difficult. The re-
sults also highlighted cultural differences and suggested 
the necessity of studying the psychometric characteristic 
of Nimstim when applied in Portuguese.  
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