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Abstract
The City Infant Faces Database (CIFD; Webb et al., 2018) is a database of 154 infant emotional
expressions for use in experimental studies of infant facial communication, facial expression
recognition, and parental sensitivity. The CIFD was validated only in a small sample from the
general public and student midwives and nurses in the UK. This study, therefore, aimed to validate
it in a larger sample of Croatian students and parents of 1-12 months old infants. Three-hundred and
fifty students (Study 1), 422 mothers and 106 fathers (Study 2) were presented with images of
Caucasian infant faces. The students rated images from the CIFD and Tromsø Infant Faces. They
also completed questionnaires measuring empathy, alexithymia, and perceiving and expressing
emotions. The parents rated the valence of facial expressions of images from the CIFD. The results
were consistent with the initial validation in both the students and parents’ sample, except that
agreement for negative images was lower for Croatian parents than in the UK study. Compared to
the UK study, students rated images as more intense, clear, genuine, and reported stronger internal
emotion. Furthermore, there was no difference in accuracy between mothers and fathers or between
first-time parents and experienced parents. The CIFD is, therefore, a promising tool for research and
should be further validated in other countries, focusing on its predictive validity.
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Introduction
Human facial emotional expressions are one of the mechanisms through which
humans communicate with one another. Darwin (1872) was the first to suggest that
human facial expressions are biologically innate, have evolved, and play a useful
function in survival. Darwin used evidence of globally observed and recognised
facial expressions to support this theory. Since the publication of Darwin’s theory,
much research has provided supporting evidence for the universality of facial
expressions following pioneer work by Ekman and colleagues (Ekman, 1972; Ekman
& Friesen, 1971; Ekman et al., 1987). These culturally universal expressions are
happiness/joy, sadness, surprise, fear, disgust, and anger (Ekman & Friesen, 1971).
The universal ability to demonstrate and recognise a facial emotional expression
ensures survival even when one cannot speak. Human infants are born more
immature than any other known species on the planet (Bjorklund, 1997; Montagu,
1961) and are therefore very reliant on others’ understanding their cues to survive.
There is some evidence to suggest that infants have an innate ability to express
distress, interest, and enjoyment in their faces (Castanho & Otta, 1999; Izard, 1971,
1994; Izard et al., 1980; Reissland et al., 2013; Yan et al., 2006). Evolutionary
theories suggest that the development of infant facial expressions was designed by
natural selection to communicate important information to the caretaker about the
infant’s emotional state (Babchuk et al., 1985). This arguably increases an infant’s
chances of survival.
It is crucial for infants’ survival that parents correctly interpret their facial
expressions. Infants showing positive facial expressions (e.g. happy face) are trying
to communicate and engage their caregivers for what is necessary for their
development. Conversely, by showing negative facial expressions (e.g. sad faces),
they try to express unwanted experiences and engage caregivers to help them
(Bolzani-Dinehart et al., 2005). In addition, parental inability to detect infant facial
signals may lead to failure in responding or inappropriate responses to infant signals
(Donovan et al., 2007). It is therefore important to be able to measure the recognition
of infants’ facial expressions accurately. Infant facial expression recognition is
mostly measured in studies examining its neural basis (e.g. Nishitani et al., 2011),
attentional processing in relation to parental mental health (e.g. Pearson et al., 2010;
Tang et al., 2019; Webb & Ayers, 2019) and mother-infant bonding (e.g. Nakić
Radoš, 2021), or for detecting emotions using the machine learning techniques (e.g.
Fahmy et al., 2020).
Although databases of adults’ facial expressions have been developed since
Ekman and Friesen’s (1976) work on Pictures of Facial Affect (POFA), there are
only a few validated databases of infants faces: the Chinese Infant Affective Face
Picture System (Cheng et al., 2015), Infant Face Ratings Task (Arteche et al., 2016),
Tromsø Infant Faces (Maack et al., 2017), City Infant Faces Database (Webb et al.,
2018), and Baby Faces (Donadon et al., 2019). Furthermore, a few authors (e.g.

592

Nakić Radoš, S., Matijaš, M., Brekalo, M., Webb, R., Ayers, S.:
The CIFD Validation

Camras et al., 2007; Nishitani et al., 2011; Pearson et al., 2010) have designed sets
of infant images for their research but have not validated them, so these are not
included in the following overview.
Chinese Infant Affective Face Picture System (Cheng et al., 2015) comprises
317 images of infants 3-6 months old. The database provides only images of Chinese
infants. These three emotional states are included: happy, neutral, and sad. Infant
Face Ratings Task (Arteche et al., 2016) has 116 grayscale images of 4-12 months
old infants. In this database, photos of 13 Brazilian infants (from different ethnicities)
are merged with 27 infants from the Oxford Parent Project. Pictures of Brazilian
infants were taken in natural settings, including their home, nursery and, in the case
of one infant, in the university laboratory. Images were matched regarding size and
luminosity. There are five emotion conditions: positive, muted positive, neutral,
muted negative, and negative. Muted emotional expressions are those that are
midway between neutral and positive/negative. Tromsø Infant Faces (TIF; Maack et
al., 2017) comprises 119 colour images of 4-12 months old infants. All the infants
are Caucasian, including ten girls and eight boys. All photos were taken in the same
room with a white background, and the infants wore a white bodysuit and a white
hat. This database has images with the broadest emotional range, i.e., seven
emotional states: happy, sad, disgust, fear, anger, surprise or neutral. The City Infant
Faces Database (CIFD; Webb et al., 2018) consists of 154 images of 1-12 months
old infants (33 boys, 36 girls). Most infants are Caucasian, but there are three Asian,
two Arab, and one Indian infant. Parents gathered all the images in natural settings.
The instructions given by the researchers were that the photographs should be taken
at the same time of the day, and the baby’s head should be at the same angle for each
picture. This is the only database that includes both black-and-white and colour
images. The original backgrounds of the photos were photoshopped to replace
different backgrounds in the photographs. The backgrounds were replaced with a
blank white background on the colour images and a blank black background on the
black-and-white photos. Three emotional states are included in the database:
positive, neutral, and negative. Baby Faces (Donadon et al., 2019) contains 72 colour
images of twelve infants (50% girls) aged 6-12 months. One of the aims when
creating this database was to include babies with greater racial diversity. Therefore,
Caucasian, black, and Japanese babies were included in the database. Images were
taken in the laboratory under controlled conditions of temperature, light, and noise.
All photos were standardised by size, orientation, and background. Five basic
emotions: happiness, sadness, surprise, fear, and anger and neutral are included.
From this overview, it is apparent that several features can distinguish these five
infant face databases: (1) number of images, (2) infants’ age range represented in the
database, (3) racial and ethnic diversity of the stimulus faces, (4) the process of
creating a set of images – natural or laboratory environment, (5) the
complexity/number of emotional expressions that are evaluated, and (6) the colour
of the images. The CIFD has several advantages over other databases. First, the CIFD
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is the only database that includes images of infants with a wide age range from 1 to
12 months. Second, it is the only database that includes both black-and-white and
coloured images. Finally, the CIFD comprises images with racial and ethnic
diversity, which can be important for conducting research in the multicultural
surrounding. There are only three types of emotional expressions included (positive,
neutral, and negative) in the CIFD. However, research has found that adults tend to
blend the expressions for some emotions when rating infant faces, i.e., surprise and
fear or sadness and anger (Maack et al., 2017; Sullivan, 2018; Sullivan & Lewis,
2003). Therefore, the valence of emotion may be more appropriate when
investigating recognition of infants’ emotional expressions. The CIFD appears valid
and reliable from the initial validation in a sample of student midwives and nurses
and the general public (n = 71) where only images with at least 75% of rating
agreement were retained (Webb et al., 2018).
Some individual differences could affect facial expression recognition. In this
research, we focused on the relationships with alexithymia, empathy, and emotional
competence. Alexithymia is a personality construct that involves reduced ability in
identification and verbalization of emotions and externally oriented or concrete
thinking style (Taylor et al., 1991). It is related to less accurate emotional recognition
(e.g. Lane et al., 1996; Parker et al., 1993). However, some research did not find
differences in recognition of facial expressions between alexithymic and nonalexithymic individuals (e.g. McDonald & Prkachin, 1990). Donges et al. (2014)
suggested that these inconsistent results are due to the modest effect size of the
relationship between alexithymia and processing of facial emotion, which can be
undetectable when the sample size is small. Furthermore, empathy could also be an
important construct related to the recognition of emotional facial expressions. Two
types of empathy can be distinguished: cognitive and emotional (Davis, 1983).
Cognitive empathy represents understanding other people’s thoughts, emotions and
behaviour; and emotional empathy represents having an emotional response to
others’ emotional states (Besel & Yuille, 2010). More is known about the
relationship between emotional empathy and facial recognition compared with the
relationship between cognitive empathy and facial expression. People with more
emotional empathy are better at facial recognition (Besel & Yuille, 2010; Gery et al.,
2009). Finally, emotional competence refers to self-reported ability to perceive and
understand emotions, express and label emotions, and regulate emotions (Takšić et
al., 2006). Emotional competence is therefore likely to be correlated with recognition
of facial expressions.
So far, the CIFD was validated on student midwives and nurses (n = 53) and a
small sample from the general public (n = 18). Therefore, it needs further validation
in a larger sample, including parents. Only a small portion of the colour images was
validated in the UK (Webb et al., 2018), so we focused only on the black-and-white
images. Thus, we were able to compare data from UK and Croatia. The initial
development and validation were conducted only in the UK, so the use and validity

594

Nakić Radoš, S., Matijaš, M., Brekalo, M., Webb, R., Ayers, S.:
The CIFD Validation

of the CIFD in other countries needs examining. This is especially important because
the CIFD is widely used internationally by researchers in 31 countries (Webb, 2021,
personal communication). Therefore, this study aimed to validate the CIFD in large
samples of students (Study 1) and parents (Study 2) and contribute to knowledge
about the validity of the CIFD internationally by examining this in Croatia.
Study 1
Method
Participants
The sample of students included 426 participants from the Catholic University
of Croatia. However, all those who were parents were excluded (n = 73), leaving the
sample of 353 undergraduate and graduate students (77.1% female). The students
were studying psychology (47.3%), history (17.3%), and nursing (32.0%) and ranged
from 18 to 51 years old (M = 22.5 years, SD = 4.58). Almost half were single
(50.4%), 42.8% were in a relationship, and a minority were married or cohabiting
(3.1%). Furthermore, 56.1% reported not having daily contact with children younger
than three years, compared to 37.4% who did have this kind of contact.
Instruments
City Infant Faces Database (CIFD; Webb et al., 2018) consists of 154 blackand-white photographs of 34 female and 29 male infants from 1 to 12 months old.
Infants show negative (depicted as sad, angry, worried, scared, or distressed), neutral
or positive facial expression (described as smiling, laughing, or excited). All
photographs in the original database were provided by parents who were approached
through social media sites. Each parent was asked to provide multiple pictures of
their infant showing at least one negative, neutral, and positive emotion. From this
original set of images, we used only Caucasian infants because most citizens in
Croatia are Caucasian. Therefore, in this research, we used 139 photographs showing
50 negative, 35 neutral, and 54 positive expressions. As in the original validation
study (Webb et al., 2018), all the images were rated on the six dimensions: expression
of the image (negative, neutral, positive), the intensity of the emotion (1 – weak, 5 –
strong), clarity of the expression (1 – unclear, 5 – clear), genuineness of the
expression (1 – fake, 5 – genuine), the affective response of participant while viewing
the image (negative, neutral, and positive) and strength of the affective response
(1 – weak, 5 – strong).
Tromsø Infant Faces Database (TIF; Maack et al., 2017) was used to measure
the convergent validity of the CIFD. TIF consists of 119 colour images from 10
female and eight male Caucasian infants. Infants were aged 4 to 12 months old. Each
image presented one emotion: happy, sad, disgust, fear, anger, surprise or neutral. In
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this study, participants were asked to choose which of the seven emotions best
described the infant’s emotional expression. We calculated accuracy for every
participant by dividing the number of correct answers by the number of images
shown to that participant (more information in the Procedure section). Therefore,
results can range from 0 – 1, where a higher score indicates greater accuracy.
The Emotional Empathy Scale (Raboteg-Šarić, 2002) was used to self-assess
the tendency of a person to have an emotional reaction to the emotional state of
others. Items describe experiencing emotions as a reaction to another person’s
emotional state, caring for the disadvantaged, and experiencing emotional arousal in
response to another person’s unpleasant experiences. The participant’s task was to
evaluate the 19 items on a scale from 0 (completely disagree) to 4 (completely agree).
A higher average score indicates greater empathy. Cronbach’s α coefficient in this
research was high, α = .87.
The Emotional Skills and Competence Questionnaire (ESCQ; Takšić et al.,
2009) assesses what is often referred to as a personality trait of emotional
intelligence. The questionnaire contains three subscales that measure the ability to
Perceive and Understand Emotions (15 items), Express and Label Emotions (14
items), and Manage and Regulate Emotions (16 items). In this study, we used only
the first two subscales. The participant’s task was to evaluate how much each item
related to them (1 – never, 5 – always). The results are formed for each subscale as a
linear combination of items. Higher scores on the subscales indicate more emotional
competence. Cronbach’s α coefficients for both Perceive and Understand Emotion
subscale and Express and Label Emotion subscale were high: α = .86 and α = .85,
respectively.
Toronto Alexithymia Scale (TAS-20; Parker et al., 2003) was used to measure
alexithymia as a deficiency in cognitive processing of emotions (Taylor et al., 1991).
Alexithymia consists of an emotional component: deficits in identifying and
describing one’s feelings, and a cognitive component: a tendency for concrete
thinking about external events rather than internal emotional experiences (Li et al.,
2015). Participants rated each of 20 items on a scale from 1 (strongly degree) to 5
(strongly agree), where higher scores indicate more pronounced alexithymia. The
TAS consists of three subscales: Difficulty Identifying Feelings – DIF (7 items),
Difficulty Describing Feelings – DDF (5 items), and Externally Oriented Thinking –
EOT (8 items). Cronbach’s α coefficient of the total scale was high, α = .84, and for
DIF, DDF, and the EOT subscale was .84, .79 and .56, respectively.
Finally, demographic data were collected about participants: age, gender,
parental status (Do you have children? Yes/No) and contact with children younger
than three years (not having daily contact/having daily contact).
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Procedure
The Ethics Committee of the Catholic University of Croatia approved the study.
The research was conducted at the University in groups in a classroom before lectures.
Participants were introduced to the aim of the project and signed a written consent
form. Each participant then received a booklet with questions about images from two
databases (CIFD and TIF) and a series of questionnaires. All photos from the CIFD
and TIF databases were randomly distributed in four blocks. Participants saw images
only from one of the blocks for both databases. Each participant rated 35 (blocks 1 –
3) or 34 (block 4) images from the CIFD database and 30 (blocks 1 – 3) or 29 (block
4) images from the TIF database. Thus, each image was rated by at least 60 participants.
All images were 15.92 x 11.58 cm (height x width) in Microsoft Office PowerPoint
and were presented using the projector screen in the classroom. In the left upper corner
of the screen, there was the number of the image so participants could match each
image with the exact series of questions for each image in the booklet. Each image was
presented for 15s, during which participants had to rate the image. Images were
presented for 20s in the original study (Webb et al., 2018); however, our informal pilot
study (not presented here) showed that 15s per image is enough to take a good look at
the photo and evaluate its facial expression. The participants were instructed to rate
each photo immediately after seeing it because of the limited exposure time. In the
beginning, participants had two practice trials, after which they could ask questions
about the procedure. There was a blank untimed slide after six images to allow the
participants enough time. After rating the infant facial expressions, participants
completed the rest of the questionnaires. Participants needed approximately 25 – 30
minutes to evaluate the CIFD, TIF and complete the questionnaires.
Results
The average percentage of raters’ agreement on the valence of the emotion of
the image was 85.84%. More specifically, the level of agreement for positive, neutral,
and negative emotional expressions was 86.02%, 80.27%, and 89.53% respectively.
Out of 139 images tested, 22 images had the level of agreement below 75%.
A series of two-way ANOVAs showed that, on average, there was a significant
effect of valence of emotion on the intensity (F(2, 136) = 46.81, p < .001, η2 = .41),
clarity (F(2, 136) = 53.51, p < .001, η2 = .44), and genuineness ratings (F(2, 136) =
20.69, p < .001, η2 = .23). Post hoc procedures showed that neutral images were rated
as significantly less intense, less clear, and less genuine than negative and positive
images. The same effect was also significant for the strength of internal emotion (F(2,
136) = 57.31, p < .001, η2 = .46), with somewhat different pattern of results. Namely,
the strength of internal emotion was the strongest for positive images (M = 3.44, SD =
0.03), then for negative images (M = 3.14, SD = 0.04), and the least for neutral images
(M = 2.87, SD = 0.04). Descriptive statistics for intensity, clarity, genuineness, and
strength of internal emotion by valence of the emotion are presented in the Table 1.
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M (SD)

M (SD)

M (SD)

Male
M (SD)

Younger
M (SD)

Older

M (SD)

Younger

M (SD)

Older

Neutral

Younger vs Older

M (SD)

Younger

M (SD)

Older

Positive

Genuineness 3.91 (1.00) 4.02 (0.99) 3.65 (1.03) 3.70 (1.05) 4.15 (0.90) 4.06 (0.93) 3.92 (0.98) 4.02 (1.02) 3.68 (1.04) 3.65 (1.03) 4.16 (0.89) 4.05 (0.94)
Strength
of internal 3.10 (1.11) 3.19 (1.09) 2.83 (1.09) 2.91 (1.10) 3.46 (1.11) 3.42 (1.07) 3.16 (1.09) 3.12 (1.11) 2.90 (1.10) 2.83 (1.08) 3.49 (1.09) 3.38 (1.10)
emotion

3.98 (0.97) 3.99 (0.90) 3.13 (1.10) 3.12 (1.11) 3.90 (0.98) 3.83 (0.93) 3.97 (0.93) 4.01 (0.94) 3.11 (1.11) 3.15 (1.10) 3.87 (0.96) 3.87 (0.95)

M (SD)

Female

Negative

Clarity

M (SD)

Male

Positive

3.93 (0.93) 3.98 (0.90) 3.17 (1.04) 3.16 (1.05) 3.87 (0.90) 3.78 (0.88) 3.93 (0.91) 3.98 (0.92) 3.17 (1.04) 3.16 (1.05) 3.84 (0.88) 3.81 (0.90)

M (SD)

Female

Neutral

Female vs Male

Intensity

Male

Female

Negative

Descriptive Statistics for Female vs Male Infants and Younger vs Older Infants by the Valence of the Emotion

Table 1
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Female versus Male Infants
We used a two-proportion z-test (z) to compare the accuracy of recognition
based on infant gender. There was no difference in the level of agreement on the
valence of the emotion in female versus male infants for negative (z = 0.04, p = .968),
neutral (z = -0.04, p = .968), and positive valence (z = 0.20, p = .842). Further analysis
showed that there was no significant effect of infant gender on ratings of intensity
(F(1, 133) = 0.09, p = .760, η2 = .00), clarity (F(1, 133) = 0.09, p = .765, η2 = .00),
genuineness (F(1, 133) = 0.24, p = .626, η2 = .00), or strength of the internal emotion
(F(1, 133) = 0.77, p = .383, η2 = .01) showing that images of female and male infants
were rated as equally intense, clear, and genuine, and provoked equally strong
emotions in the raters.
Younger versus Older Infants
There was no difference in the level of agreement (two-proportion z-test) on the
valence of the emotion presented by younger versus older infants for negative (z =
0.05, p = .960), neutral (z = 0.05, p = .960), or positive valence (z = -0.03, p = .976).
Further analysis showed that there was no significant effect of infant age either on
the intensity (F(1, 133) = 0.00, p = .966, η2 = .00), clarity (F(1, 133) = 0.13, p = .715,
η2 = .00), genuineness (F(1, 133) = 0.02, p = .888, η2 = .00), or strength of internal
emotion (F(1, 133) = 2.70, p = .103, η2 = .02) showing that images of both younger
and older infants were rated as equally intense, clear, and genuine, and provoked
equally strong emotions in the raters.
Convergent Validity
The convergent validity of the CIFD was examined against Tromsø Infant Faces
Database and the psychological questionnaires that measure the ability to identify
and describe feelings (Table 2). The average percentage of accuracy of ratings for
the Tromsø images was 60.24%. Accuracy of ratings for CIFD images of different
valences had a low and significant correlation with accuracy on Tromsø images (for
total accuracy: r = .36, p < .001).
The accuracy of ratings for CIFD was related to scores on the psychological
questionnaires. It showed that greater total accuracy on the CIFD was related to
greater self-reported empathy (r = .24, p < .001) and lower levels of alexithymia
(r = -.15, p = .009), specifically on the subscale of externally oriented thinking
(r = -.19, p = .001). Interestingly, this pattern was observed for accuracy on negative
and positive images but not for neutral images. On the other hand, accuracy on the
CIFD was not related to perceiving and describing emotions, either as measured by
the Emotional Skills and Competence Questionnaire or Toronto Alexithymia Scale.
The accuracy of ratings for Tromsø images correlated only with empathy (r = .18,
p = .001).
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12.
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Note. CIFD – City Infant Faces Database; ESCQ – Emotional Skills and Competence Questionnaire; TAS - Toronto Alexithymia Scale. *p < .05;

10. TAS – Difficulty
Identifying Feelings
11. TAS – Difficulty
Describing Feelings
12. TAS – Externally
Oriented Thinking

1. CIFD Negative
Images Accuracy
2. CIFD Neutral
Images Accuracy
3. CIFD Positive
Images Accuracy
4. CIFD Total
Accuracy
5. Tromsø Total
Accuracy
6. Emotional Empathy
Scale
7. ESCQ – Perceive and
Understand Emotions
8. ESCQ – Express
and Label Emotions
9. TAS – Total Score

Pearson's Coefficients of Correlations between Accuracy on the CITY, Accuracy on the Tromsø Infant Faces Database, and Psychological
Questionnaires

Table 2
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Comparison between Croatian and UK Validation
Compared to the original validation study in the UK (Webb et al., 2018, p. 154),
data from the current study showed that Croatian raters, on average, reached the same
rate of agreement as the UK raters (Table 3). Namely, raters from both countries had
equal levels of agreement for negative (z = 1.02, p = .308), neutral (z = 0.51, p =
.610), and positive images (z = 1.82, p = .069), as tested by z-test for proportions.
Table 3
Descriptive Statistics for the Level of Agreement by the Valence of the Facial Expression
Valence

No. images

Agreement (%)

Negative
Neutral
Positive
Total

50
35
54
139 (90%)

89.53
80.27
86.02
85.84

No. images with
<75% agreement
4
9
9
22 images

Compared to the original validation study in the UK (Webb et al., 2018, p. 156),
data from the current study showed that Croatian participants rated images as being
more intense (F(1, 136) = 143.59, p < .001, η2 = .51), more clear (F(1, 136) = 76.63,
p < .001, η2 = .36), more genuine (F(1, 136) = 56.74, p < .001, η2 = .29), and as
provoking stronger internal emotion (F(1, 136) = 156.68, p < .001, η2 = .54) (Table
4). These effects were present for negative, neutral, and positive images. However,
there was a significant interaction between the source of the data and valence of the
images for clarity (F(2, 136) = 5.37, p = .006, η2 = .07) and genuineness (F(2, 136)
= 16.45, p < .001, η2 = .20), showing that the effect of source of data was even more
pronounced for negative images. In other words, Croatian participants rated all
images as being clearer and more genuine than the UK participants, but this
difference was larger for negative images.
Table 4
Descriptive Statistics by the Valence of the Emotion

Intensity
Clarity
Genuineness
Strength of internal emotion

Negative
M (SD)
3.95 (0.91)
3.99 (0.94)
3.97 (1.00)
3.15 (1.10)

Neutral
M (SD)
3.17 (1.05)
3.13 (1.10)
3.67 (1.04)
2.87 (1.09)

Positive
M (SD)
3.83 (0.89)
3.87 (0.96)
4.11 (0.91)
3.44 (1.09)
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Study 2
Method
Participants
In Study 2, 422 mothers (M = 30.76 years, SD = 4.54) and 106 fathers (M =
32.53 years, SD = 5.53) of infants aged 1 to 12 months old (M = 6.53 months, SD =
3.25) participated. Almost all mothers and fathers were married (mothers: 98.8% and
fathers: 100%). The majority graduated from university or college (mothers: 74.5%;
fathers: 68.9%), lived in a city with more than 100 000 citizens (mothers: 46.3%;
fathers: 54.7%) and perceived their income as average (mothers: 50.1%; fathers:
50.0%). Also, around half of parents had one child (59.1% of mothers and 62.3% of
fathers), a quarter had two children (mothers: 27.7%; fathers: 24.5%), and 13.2% (of
both mothers and fathers) had three children or more. A small minority of parents
had twins in their last pregnancy (1.4% of mothers; 1.9% for fathers).
Instruments
The City Infant Faces Database (CIFD; Webb et al., 2018) was used, as
described in Study 1. Therefore, the same 139 black-and-white images were
presented to the parents. However, to minimise the participant’s burden, they rated
only 20 photos each (more details in the Procedure section). In addition, participants
needed to evaluate images only on one dimension – the expression of the image
(negative, neutral, positive).
Demographic information was collected for: age, gender, marital status,
education level, income, place of living (urban/rural), number of children, age of the
youngest child and having twins in the last pregnancy.
Procedure
Data were collected online from May to October 2018. Participants gave their
informed consent before entering the study. Snowball sampling was used to recruit
possible participants. Two email links, one for mothers and one for fathers, were sent
to private email addresses, shared via Facebook groups and web portals dedicated to
parents. All images from the CIFD database were randomly distributed in seven
blocks. Participants saw photos only from one of the blocks. Each participant rated
20 (blocks 1 – 6) or 19 (block 7) images from the CIFD database. Each image was
rated by at least 41 participants. Questions about the emotional expression of the
image were presented below the image. Time was not limited. After completing the
questionnaire, participants were provided with information on how accurate they
were during the image evaluation.
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Results
The average percentage of agreement on the valence of the emotion presented
on the image was 83.07% for mothers and 84.32% for fathers (Table 5). There was
no significant difference in the average rate of agreement of valence of the image
between mothers and fathers. However, in mothers, the rate of agreement was
significantly lower for neutral images than for positive images (74.56% vs. 91.27%,
z = -2.14, p = .032). Out of 139 images tested, 19 images had less than 75%
agreement for both mothers and fathers; there were an additional eight images rated
by mothers and seven images rated by fathers with less than 75% agreement.
However, only four of these images had less than 75% agreement in both parents and
students, so they are advised to be excluded in highly Caucasian samples (details on
request from the corresponding author).
Table 5
Descriptive Statistics for the Level of Agreement by the Valence of the Facial Expression for
Mothers and Fathers

Valence
Negative
(n = 50)
Neutral
(n = 35)
Positive
(n = 54)
Total

Mothers (n = 422)
Fathers (n = 106)
Agreement No. images with Agreement No. images with
(%)
<75% agreement
(%)
<75% agreement
80.16

11

79.39

14

74.56

13

78.59

10

91.27

3

92.61

2

83.07

27 imagesa

84.32

26 imagesa

z
z = 0.10
p = .920
z = -0.40
p = .689
z = -0.26
p = .795

Note. a There is an overlap of 19 images with a level of agreement lower than 75% for both mothers and
fathers. *p < .05; **p < .01.

Female versus Male Infants
There was no difference in the level of agreement on the valence of the emotion
(two-proportion z-test) in female versus male infants for negative (z = 0.60, p = .555),
neutral (z = 0.53, p = .596), or positive valence (z = 0.37, p = .711) rated by mothers.
The same was observed in fathers with no difference in agreement for negative (z =
0.36, p = .719), neutral (z = 0.43, p = .667), or positive valence (z = 0.10, p = .920).
Younger versus Older Infants
There was no difference in the level of agreement on the valence of the emotion
(two-proportion z-test) in younger versus older infants for negative (z = 0.59, p =
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.555), neutral (z = -0.15, p = .881), or positive valence (z = -0.04, p = .968) rated by
mothers or fathers (negative (z = 0.28, p = .780), neutral (z = 0.24, p = .810), positive
valence (z = -0.04, p = .968).
First-Time versus Experienced Parents
The agreement rate was examined according to the number of children parents
had (one child vs. two or more children). Given that there were not enough fathers
across both groups and the seven blocks of images, these analyses were conducted
on mothers only. It was established that there was no significant difference in the rate
of agreement (two-proportion z-test) between the first-time mothers and those who
had two or more children for negative (81.75% vs. 79.58; z = 0.28, p = .787), neutral
(76.02% vs. 75.33%; z = 0.07, p = .944), or positive images (92.13% vs. 91.30%;
z = 0.16, p = .873).
Comparison between the Samples
Compared to UK data, the rate of agreement (two-proportion z-test) was equal
for maternal ratings for neutral (z = 1.10, p = .276) and positive images (z = 0.97,
p = .332) and paternal ratings for neutral (z = 0.69, p = .497) and positive images
(z = 0.72, p = .478). There was no difference in the rate of agreement for valence of
the facial emotional expressions between parents and students for negative, neutral,
or positive images. However, compared to the original validation study in UK (Webb
et al., 2018), the rate of agreement for negative images was significantly higher for
UK raters than for Croatian mothers (94.87% vs. 80.16%, z = 2.29, p = .022) and
fathers (94.87% vs. 79.39%, z = 2.38, p = .017).

Discussion
The CIFD (Webb et al., 2018) was developed as a research tool for examining
the associations of perception of infant emotions and different outcomes, such as
parental affective state and behaviour. It was tested in a sample comprising student
midwives, student neonatal nurses, and members of the general public in the UK and
was shown to be a useful tool. In the current study, we aimed to test the CIFD validity
in a large sample of students and parents and check the cross-cultural validity of the
CIFD. We found no differences in ratings between male and female infants or
younger and older infants in both of our samples. We also found a high agreement
for the valence of faces, as was found in the original validation study (Webb et al.,
2018). These findings suggest that the CIFD is reliable and valid to use with parents
and students and has cross-cultural validity. However, Croatian students rated the
negative images as being clearer and more genuine than UK students, and the lower
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agreement rate for negative images in Croatian parents suggests further research is
needed looking at cross-cultural differences for the negative images.
The fact that this study replicated results from a UK sample in a Croatian sample
is an important finding. The location in which the UK study was carried out (London)
is multi-culturally diverse. Over 22% of London inhabitants are from ethnic minority
groups with a wide range of religious beliefs (Office for National Statistics, 2011).
On the other hand, Croatia is predominantly Caucasian and Christian denomination
(Croatian Bureau of Statistics, 2013). The cultural differences in these samples but
overall consistency in the results support the cross-cultural validity of the CIFD.
However, cross-cultural validity needs further examination so conclusions are
cautious at this stage. For example, a meta-analysis on cultural differences in emotion
recognition suggested a so-called in-group advantage, i.e., higher accuracy when the
members from the same cultural group are both expressing and perceiving emotions
(Elfenbein & Ambady, 2002). The fact that the infant’s faces were provided by UK
parents, only images of Caucasian babies were selected, and the high proportion of
Caucasian people living in Croatia may have played a role in the high agreement
across studies. Also, Croatian students rated images as more intense, clear, genuine,
and provoked more intense internal emotions than UK raters. These differences
might be due to Southern versus Northern differences in emotional expressiveness
observed worldwide, especially in the Old-World countries (Pennebaker et al., 1996).
Therefore, more research is needed in different cultures before the cross-cultural
validity of the CIFD can be confirmed.
Several other differences arose in comparison to the initial validation in the UK.
Namely, we found no differences in ratings between male and female infants and no
difference between younger and older infants. In the original validation study, Webb
et al. (2018) found more intense emotions for females and more genuine emotions
for younger infants. Although these findings are interesting, there is inconsistency in
the literature, especially concerning gender differences (Chaplin & Aldao, 2013;
Haley et al., 2006). Some studies show that female infants exhibit a broader array of
emotional expressions and more intensive emotions, such as smiling and crying
(Cossette et al., 1996; Fiamenghi, 2007; Sagi & Hoffman, 1976), while others show
that male infants show more joy, anger, fussiness and crying (Geangu et al., 2010;
Weinberg et al., 1999). Regarding the infants’ age, Volk et al. (2007) found that
young infants’ facial cues elicited stronger responses related to cuteness and adult
parental care. Authors argued that this effect is a result of evolution since younger
infants need more parental care.
Several instruments were administered to test the convergent validity of the
CIFD, as a part of construct validity, including Tromsø Infant Faces (TIF) database
and a set of questionnaires. The correlation for accuracy for the CIFD and TIF
databases was low but significant. To prove high convergent validity, one would
expect a high correlation between the two measurements (Carlson & Herdman,
2012). However, the low correlation between the accuracy for CIFD and TIF
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obtained could be due to differences in the method of estimation. Namely, for CIFD,
participants rated only the valence of the emotion (negative, neutral, or positive). In
contrast, for the TIF, participants had to choose the exact emotion between the seven
(happy, sad, disgust, fear, anger, surprise or neutral). Therefore, participants’
estimation for TIF is far more specific than for CIFD. In comparison with CIFD,
where the average agreement on the valence of the emotion of the image was
85.84%, recognition of emotional expression for the TIF was much lower, with only
60.24%. Supporting the use of a valence-based approach to rating emotions, research
has found that adults tend to blend the expression for surprise and fear, and sadness
and anger (Maack et al., 2017; Sullivan, 2018; Sullivan & Lewis, 2003) when rating
younger infants faces (under 12 months). This is further supported by a cross-cultural
study where Camras et al. (2007) found a blending of fear and anger in infants. These
mixed findings imply that recognising the valence, instead of a specific emotion,
especially for very young infants, starting from a 1-month-old infant, might be more
suitable and may further explain the low correlation between the CIFD and TIF.
Furthermore, higher recognition accuracy on the CIFD had a low but significant
correlation with higher levels of empathy and lower levels of externally oriented
thinking, as a part of alexithymia (Parker et al., 2003). This finding is in line with
previous research that has found a lower level of accuracy in facial expression
recognition in individuals who report higher levels of alexithymia (Parker et al.,
1993). Thus, these associations of the CIFD with empathy and aspects of alexithymia
suggest a moderate convergent validity of the CIFD. Furthermore, it was interesting
that this pattern was observed for total accuracy on CIFD and negative and positive
images, but not for neutral photos. These results are in line with findings that
individuals with alexithymia show difficulties with automatic processing of angry
faces (Vermeulen et al., 2006) and have a lower tendency to imitate negative facial
expressions (Sonnby-Borgström, 2009). Finally, the non-significant correlation
between accuracy for neutral images and measures of empathy and alexithymia may
be due to a lower level of reliability of neutral photos found in the original validation
study. Webb et al. (2018) examined whether participants would choose the same
valence of emotions in retest situation four weeks later. Neutral images had the
highest rate of change (18.75%), meaning that initially neutral images, in retest
situation, were rated as either positive or negative. Also, as a neutral facial expression
does not express any specific emotion, it is possible that more empathetic individuals
do not have a real advantage over individuals who are less empathetic in situations
when there is no particular emotion.
We also expected accuracy on CIFD to correlate with identifying and describing
emotions. However, this was not established for either of the two administered
questionnaires that comprised these two aspects (ESCQ nor TAS-20). Therefore,
these findings imply that self-reported identifying and describing emotions are not
related per se to the accuracy of infant emotional expression recognition. Of different
aspects of alexithymia, only externally oriented thinking was related to facial
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emotion recognition accuracy. This is similar to Prkachin et al.’s (2009) study, which
found that externally oriented thinking was related to reduced capacity to detect facial
expression, especially fear. This is also in line with the findings of a meta-analysis
about the distinction between externally oriented thinking, a cognitive component
that was more stable, and difficulty in identifying and describing feelings, as an
emotional component of alexithymia, which were more state-dependent (Li et al.,
2015). However, individuals who describe themselves as being more empathetic and
attending to their inner emotional states are more accurate in recognising negative
and positive emotional expressions of infants, as described above. All in all, it is
essential to note that, although the effect sizes are low, these correlations support the
convergent validity of the CIFD, especially considering that these are two completely
different methods of measuring other constructs, one relying on self-report and
another being objective.
Our results showed no difference between mothers and fathers in accuracy of
recognising the valence of infant facial expressions. This is not consistent with an
older study that found females were more accurate and rapid than males in
identifying infant facial expressions. This was not affected by previous experience
with an infant (Babchuk et al., 1985). However, more recent studies support our
results, finding no gender differences in infant face recognition (Arteche et al., 2016;
Donadon et al., 2019; Maack et al., 2017; Proverbio et al., 2006). Furthermore, we
found no difference in the accuracy recognition between non-parents (students) and
parents. Also, we found no difference between first-time mothers and mothers with
more children. This is consistent with Maack et al. (2017) who also found no
difference in the judgment accuracy between parents and non-parents. However, it is
contrary to the finding that parents show greater sensitivity to very sad infant faces
than non-parents (Proverbio et al., 2006). Arteche et al. (2016) found that non-parents
rate both happy and sad faces as more intense than parents, which the authors
explained as the parents being exposed to a larger variety of infant faces intensity.
These differences due to experience are substantiated with Izard et al.’s notion (1980)
that training can help provide better accuracy, especially with training for negative
emotions in participants (non-parents) who had low initial accuracy. Nishitani et al.
(2011) found no differences in the accuracy rate between mothers and non-mothers
in infant facial expression recognition. However, they found that the right prefrontal
cortex (PFC) was more activated in mothers compared to non-mothers. Interestingly,
this difference was not established for adult faces, implying that the right PFC may
have an essential role in maternal behaviour. Furthermore, the previous study showed
that mothers were more responsive to positive and negative infant expressions if it
was their own infant rather than an unfamiliar infant (Barrett et al., 2012). However,
we cannot relate the latter study to our findings, given that parents in our study
evaluated only unfamiliar infant faces.
Several limitations of the study should be considered. First, although CIFD
comprises both black-and-white images and coloured images, we tested only black-
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and-white images, so future studies on parents should validate coloured images, as
well. However, it is worth mentioning that the advantage of black-and-white photos
is a minimisation of perceptions of stimulus (e.g. skin tone, eye colour) that are not
related to facial expressions (Arteche et al., 2016) and are rated as clearer than colour
images (Webb et al., 2018), and thus could be more suitable for use. There were
several differences in the methods of image presentation to the students’ and the
parents’ samples. First, the CIFD was administered to students in a group, where they
could first see the image on a projector screen and then fill out the questions on the
paper form. On the other hand, the CIFD was administered individually to parents
where they could see both the image and question on the screen simultaneously.
Also, parents were told that they would receive immediate feedback on the accuracy,
so perhaps they were more motivated than students who did not receive such
feedback. Furthermore, students filled out all the questions regarding the image
evaluation as in the original study. In contrast, parents filled out only the question on
the valence of the image in order not to over-burden them. Also, the time necessary
to rate each photo was not measured. This could provide additional information (such
as presented in Maack et al., 2017), so future studies would benefit from ensuring
reaction time is measured. This study did not include a second measurement point,
so the test-retest reliability of CIFD could not be examined, and future research
should look at this. Furthermore, future studies should be done with larger samples
of fathers to test the possible effect of parental experience on the accuracy of
recognition among first-time and experienced fathers. Also, future studies should test
parental accuracy at recognising infant facial expressions as a prognostic indicator of
parental sensitivity. A recent study did not find an association between recognition
accuracy on CFID and self-reported parental responsiveness. However, it established
that mothers with poor recognition of infant facial expression also reported poorer
mother-infant bonding regarding lack of enjoyment and affection with the infant
(Nakić Radoš, 2021). Nevertheless, there is some evidence that greater maternal
sensitivity for positive and negative facial expressions may be associated with more
positive maternal affect and behaviour during play (Donovan et al., 2007). This
suggests that early maternal ability to recognise infant’s faces is essential for infant
survival and development and maternal behaviour during play with the infant and
her affective states.
In conclusion, the findings of this study showed high agreement with the initial
UK validation in both the students and parents’ sample, except that agreement for
negative images was lower for Croatian parents than in the UK study. Compared to
the UK study, Croatian students rated images as more intense, clear, genuine, and
reported stronger internal emotion. Furthermore, there was no difference in the
accuracy between mothers and fathers or between first-time parents and experienced
parents. Therefore, we recommend excluding four images from the database that
reached low agreement across student and parent samples for Croatian samples. The
CIFD is a promising tool for research that should be further validated in other
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countries, particularly in ethnically different or diverse populations, focusing on its
predictive validity as a measure of parental sensitivity.
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Validacija Baze dojenačkih lica City
na uzorku studenata i roditelja
Sažetak
Baza dojenačkih lica City (engl. City Infant Faces Database, CIFD; Webb i sur., 2018) sadržava
154 slike emocionalnih ekspresija dojenčadi koje se mogu koristiti u eksperimentalnim
istraživanjima dojenačke facijalne komunikacije, prepoznavanja facijalne ekspresije i roditeljske
osjetljivosti. CIFD je validiran samo na malome uzorku iz opće populacije i na studentima
primaljstva i sestrinstva u Ujedinjenome Kraljevstvu (UK). Stoga je cilj ovoga istraživanja bio
validacija baze na većemu uzorku hrvatskih studenata te roditelja dojenčadi u dobi od 1 do 12
mjeseci. Tristo pedeset studenata (Istraživanje 1) te 422 majke i 106 očeva (Istraživanje 2) gledali
su slike dojenačkih lica bijele rase. Studenti su procjenjivali slike iz CIFD-a i Baze dojenačkih lica
Tromsø. Također su ispunili upitnike koji mjere empatiju, aleksitimiju te prepoznavanje i ekspresiju
emocija. Roditelji su procjenjivali valenciju facijalnih ekspresija slika iz CIFD-a. Rezultati i kod
studenata i kod roditelja u skladu su s inicijalnom validacijom, osim što je slaganje za negativne
ekspresije niže kod hrvatskih roditelja nego u istraživanju provedenome u UK-u. U usporedbi s
istraživanjem provedenim u UK-u studenti su procjenjivali slike kao intenzivnije, jasnije i
autentičnije te su kod njih izazivale snažnije emocije. Nadalje, nije bilo razlike u točnosti između
majki i očeva ili između onih koji su roditelji prvi put i onih koji su iskusni roditelji. Stoga možemo
zaključiti da je CIFD obećavajući instrument za istraživačke svrhe te bi ga trebalo dalje validirati u
drugim državama, usmjeravajući se pritom na njegovu prediktivnu valjanost.
Ključne riječi: dojenče, facijalna ekspresija, validacija, baza, roditelji
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