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Abstract

Infant cuteness can influence adult-infant interaction and has been shown to activate reward centres in the brain. In a
previous study, we found men and women to be differentially sensitive to small differences in infant facial cuteness, with
reproductive hormone status as the potential underlying cause. It is unclear, however, whether reproductive hormone
status impacts on the aesthetic and incentive salience of infant faces. To address this question, we conducted two
interlinked studies. We used static images of the same smiling and neutral-looking infant faces in both a rating task, in
which participants had to rate the cuteness of infant faces (aesthetic salience - ‘liking’), and a key-press task, in which
participants could prolong or shorten viewing time of infant faces by rapid alternating key-presses (incentive salience -
‘wanting’). In a first study, we compared the performance of men, women who are taking oral contraceptives, and
regularly cycling women. In this study, we found a significant correlation between cuteness ratings within and between
groups, which implies that participants had the same concept of cuteness. Cuteness ratings and effort to look at faces was
linked regardless of sex and reproductive hormone status, in that cute faces were looked at for longer than less cute faces. A
happy facial expression contributed only marginally to the incentive salience of the face. To explore the potential impact
of reproductive hormone status in more detail, we followed a subset of regularly cycling women during the menstrual,
follicular and luteal phases of their cycle. The aesthetic and incentive salience of infant faces did not change across the
menstrual cycle. Our findings suggest that reproductive hormone status does not modulate the aesthetic and incentive
value of infant faces.
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Introduction

The ethologist Konrad Lorenz put forward the idea of the

Kindchenschema as an innate neuro-cognitive releasing mechanism,

which elicits a positive orientation towards an infant as well as

care-giving behaviour [1]. This mechanism is triggered by

neotonous features, amongst these a large forehead, chubby

cheeks, and big round eyes below or near the horizontal midline of

the skull. Infants with these features are described as being cute.

The claim that cuteness can elicit positive responses has been

confirmed subsequently by a number of studies. Cute infants are

rated as more intelligent [2,3], are looked at for longer [4,5], elicit

a stronger care-giving desire [6] and enjoy more ‘affectionate’

interactions with their mothers [7].

The Kindchenschema is conceptualised as a biological mechanism,

hence in a previous study we investigated the potential role of

reproductive hormone status in cuteness processing. We used

computer-manipulated images of real infants to investigate the

ability to see small differences in cuteness between infant faces. We

found that young women aged between 19 and 51 years were

more sensitive to differences in infant cuteness than men,

regardless of age, and older women aged 53 to 60 years. Follow-

up studies further showed that pre-menopausal women and young

women taking oral contraceptives (which raise hormone levels

artificially) were more sensitive to small differences in cuteness

than their respective comparison groups [8]. Lobmaier and co-

workers reported that women are more sensitive to infant cuteness

than men, while men and women do not differ in their ability to

extract information about emotion or age from infant faces [9].

Although our previous studies have established a potential link

between reproductive hormone status and cuteness sensitivity, we

currently do not know whether reproductive hormone status

modulates the aesthetic salience (‘liking’) or the incentive salience

(‘wanting’) of infant faces, and whether aesthetic salience and

incentive salience of infant faces are linked. Both ‘liking’ (as

assessed with a rating task) and ‘wanting’ (as assessed with a ‘pay

per view task’) are dissociable components of the reward process

and associated with separable neural structures; ‘liking’ is

associated with fronto-temporal brain regions, whereas ‘wanting’

is associated with mesolimbic brain regions [10,11,12].

Four studies so far have addressed the question whether or not

‘liking’ or ‘wanting’ of infant faces differ between men and women.

Two studies looked at the responses of men and women to infant
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faces with and without facial abnormalities [13,14], one study

looked at cute and less cute infant faces [15], and one study used

computer-manipulated cute and less cute infant faces as well as

attractive and less attractive adult faces [16]. In three of the four

studies, women rated non-disfigured infant faces as more attractive

than did men (‘liking’), but in a ‘pay per view’ task, both men and

women showed the same effort to look at these faces (‘wanting’)

[13,14,15]. In addition, cute infant faces were ‘liked’ and ‘wanted’

more by men and women than less cute infant faces [15].

Contrasting findings came from Hahn and co-workers [16], who

showed that women exerted the same amount of effort to look at

cute infant faces and attractive opposite sex faces, while men tried

to shorten viewing time for infant faces when they had the

opportunity to look at attractive female faces. The two studies

looking at aesthetic and incentive salience of disfigured infant faces

showed discrepant results. In one study [14], women gave higher

ratings then men, but viewing time for faces with abnormalities did

not differ between men and women. In the second study [13], men

and women gave similar ratings for infant faces with abnormal-

ities, but viewing time was longer for men than for women. This

difference may well be caused by the kind of stimuli; one study

used infant faces with cleft lip only [14], the other study used infant

faces with a variety of facial abnormalities [13].

None of the authors of these four studies took reproductive

hormone status as a potential modulator of performance into

consideration.

To explore the role of reproductive hormone status on aesthetic

salience and incentive salience of infant faces, we first looked at

men, and women taking and not taking oral contraceptives, and

then in a second study, we looked at regularly cycling women

while in the menstrual, follicular and luteal phases of their cycle.

We used an established ‘pay per view’ key-press paradigm [10], in

which participants viewed a series of individual infant faces on a

screen, which changed automatically after a few seconds.

Participants could increase viewing time for faces they liked to

look at for longer, and decrease viewing time for faces they did not

want to see that long by rapidly pressing alternate buttons on the

keyboard. We used viewing time as a quantitative measure of

motivation strength to orient towards infants (‘wanting’). In

addition we asked participants to rate the cuteness of the infants

used in the key-press task (‘liking’). We also explored the effect of

positive emotions expressed by infants on ‘liking’ and ‘wanting’,

using neutral-looking and smiling infant faces.

Methods

The study was approved by the Ethics Committee of St

Andrews University. All participants gave informed written

consent to take part in the study.

Participants - Cross sectional study
Twenty-three regularly cycling women (mean age = 20.8 years,

SD 1.9), 25 women taking oral contraceptives (mean age = 19.6

years, SD 1.4), and 26 men (mean age = 20.6 years, SD 2.8) took

part in the study. The groups did not differ in respect to age (one-

way ANOVA, F = 1.93, df 2,70 ; p = .15). None of the participants

had own children. All participants taking oral contraceptives took

the monophasic combined pill (containing oestrogen and proges-

terone) and had been taking the pharmacologically active

hormonal pill for at least 2 days prior to testing (range 2–21

days). Half of these women used Microgynon30 (Bayer) with 35 mg

ethinylestradiol and 150 mg levonorgestrel, while the other half

used oral contraceptives from other manufacturers. These

contraceptive pills included either 20 or 35 mg ethinylestradiol,

and varying progesterone components (e.g. 100–150 mg levonor-

gestrel, 3000 mg drospirenone, 250 mg norgestimate, 75 mg

gestodene, or 1000 mg norethindrone acetate). Overall, this

specific distribution of medication is typical and does not differ

from the spread of medication found in previous studies on student

populations in Scotland [8].

(N.B. The cross-sectional study reports only results from

participants’ first testing which took place in any one of the

menstrual, follicular or luteal phases.)

Participants - Across menstrual cycle study
From the group of regularly cycling women, 11 participants

(mean age = 20.5 years, SD 1.4) were tested during in the

menstrual, follicular (i.e. ovulation) and luteal phases of their cycle.

Testing in the menstrual phase took place between days 1 and 5 of

the cycle, as confirmed by onset of menstruation. Ovulation was

determined by tests, which detect the surge in luteinising hormone

(LH) that takes place immediately preceding ovulation. Partici-

pants performed the experimental tasks no later than 72 hours

after having a positive LH-test result. This typically occurred

between days 12 and 16 of the cycle. The luteal session was

scheduled between days 19 and 28 of the cycle, based on the last

menstruation and results from the ovulation prediction kits. The

women were recruited at different phases of their menstrual cycle

in order to counterbalance the order of tests.

Stimuli
A total of 56 images depicting faces of infants between 6 and 12

months of age were used as stimuli for both the key-press and the

rating task. Half of the faces showed a happy facial expression

(smiling or laughing, happy set), the other half displayed a neutral

facial expression (neutral set). The background of the pictures was

masked to standardise image presentation. The selection process of

the stimuli involved one rater, who explicitly looked for and

selected 28 faces with happy facial expressions and 28 neutral-

looking faces. It should be noted that this initial selection does not

form a continuum of faces ranging from neutral to happy, but is

bimodal by design. To further validate the 2 sets post-hoc, we asked

7 raters (3 male, 4 female), with a mean age of 28.4 years (SD 4.4),

to decide whether the 56 faces used in the study displayed either a

happy or neutral facial expression. Responses were given a score of

1 if a face was seen as happy, and a score of 0 if the face was seen

as neutral. For each face, we calculated the average score, which

should be near 0 for the neutral faces, and near 1 for the happy

faces. The 28 faces from the neutral set had an overall mean score

of 0.16 (SD 0.11), the 28 faces from the happy set an overall mean

score of 0.97 (SD 0.03). The mean scores of the two sets differed

significantly (Wilcoxon Test (one-tailed): z = –2.37; p,0.01, effect

size: r = –0.64). The results validate the separation of the stimuli

into a happy and a neutral set.

Rating task (‘Liking’)
Each of the 56 images was presented individually and without a

time limit, in random order on a computer screen. Underneath

each picture was a Likert scale ranging from 1 (‘Not very cute’) to

5 (‘Very cute’). Participants had to rate the cuteness of each

individual face by using the keys 1 to 5 on the computer’s

keyboard. The next image appeared following each decision.

Key-press task (‘Wanting’)
Images were presented individually in random order on a

computer screen, changing every 4 seconds if no further action

was taken. Participants were able to increase or decrease the
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viewing time of each image by exerting effort through key-

pressing. The maximum length of time the image could be viewed

was 16 seconds, the minimum length of time was 2 seconds. To

visualise the amount of time available for viewing the individual

infant face, a vertical green bar was situated to the left of the

image, which decreased in length as the amount of viewing time

left decreased. Pressing the N and M keys added length to the

green bar and prolonged viewing time, pressing the Z and X keys

shortened the length of the bar and reduced the viewing time. The

dependent variable was viewing time.

Results

Cross-sectional study
To ensure that cuteness ratings were consistent before

combining the data sets for further analysis, we first tested

correlations of cuteness ratings within and between groups. We

calculated Cronbach’s a for each group as a measure of internal

consistency, and, in a further step, correlated ratings of one group

with the ratings of all other groups. Cronbach’s a for women

taking oral contraceptives and for regularly cycling women was.92.

Cronbach’s a for men was.95. Cuteness ratings from men and

from women taking oral contraceptives were significantly corre-

lated (r = .85, p,.001), as were the ratings from men and from

regularly cycling women (r = .87, p,.001). Cuteness ratings from

women taking oral contraceptives and from regularly cycling

women correlated significantly (r = .75, p,.001).

Viewing time and cuteness rating were significantly correlated

with r = .89 (p,.001). See Figure 1 for details.

To explore the impact of cuteness on ‘liking’ and ‘wanting’

independently, we calculated for each participant the average

rating of the 1st quartile (the 25% of faces with lowest cuteness

ratings), the average of the 2nd and 3rd quartiles, (faces with

intermediate cuteness ratings), and the average of the 4th quartile

(faces rated high on cuteness), separately for the happy and neutral

faces. The resulting variables were ‘Rating – low’, ‘middle’, and

‘high’. Since 56, the total number of happy and neutral -looking

faces, cannot be divided by three, we decided to calculate the

variables ‘Rating – low’, ‘middle’, and ‘high’ as described above in

order not to lose information by discarding items.

The same sets of pictures were also used to calculate the

corresponding variables ‘Viewing time – low’, ‘middle’, and ‘high’

for viewing time on the key-press task for the happy and neutral

faces.

Rating task (‘liking’). A non-parametric comparison of the

overall cuteness rating score (for details see Table 1, row 9) showed

no significant group differences (Kruskal-Wallis ANOVA x2 (df 2)

0.21, p = 0.90). Three post-hoc Mann-Whitney Tests were per-

formed (men vs. regularly cycling women, men vs. women taking

oral contraceptives, regularly cycling women vs. women taking

oral contraceptives) to calculate effect sizes (–0.40#z#–0.08;

0.69#p#0.94, effect size: –0.05#r#–0.01).

We also looked at the overall rating of happy and neutral infant

expressions separately (for details see Table 1, rows 4 and 8,

respectively). There was no significant difference between groups

for happy facial expressions (Kruskal-Wallis ANOVA x2 (df 2)

0.79, p = 0.67; Mann-Whitney Tests: –1.07#z#–0.15;

0.28#p#0.88, effect size: –0.15#r#–0.02), or neutral expressions

(Kruskal-Wallis ANOVS x2 (df 2) 0.10, p = 0.95; Mann-Whitney

Tests: –0.30#z#–0.09; 0.80#p#0.93, effect size: –0.04#r#

–0.01).

We analysed the performance of the three groups for the

different levels of cuteness (low, middle and high) for happy and

neutral facial expressions separately.

We found no significant differences for faces with happy

expressions with low (Kruskal-Wallis ANOVA x2 (df 2) 0.31,

p = 0.86; Mann-Whitney Tests: –0.50#z#–0.02; 0.62#p#0.98,

effect size: –0.07#r#–0.0), middle (Kruskal-Wallis ANOVA x2 (df

2) 1.22, p = 0.55; Mann-Whitney Tests: –1.31#z#–0.26;

0.19#p#0.80, effect size: –0.18#r#–0.04), and high cuteness

ratings (Kruskal-Wallis ANOVA x2 (df 2) 2.49, p = 0.29; Mann-

Whitney Tests: –1.56#z#–0.05; 0.12#p#0.73, effect size:

–0.22#r#–0.05). See Table 1, rows 5 to 7 for details.

The analysis of neutral facial expressions revealed similar

results. There were no significant group differences for faces with

low (Kruskal-Wallis ANOVA Test x2 (df 2) 0.94, p = 0.63; Mann-

Whitney Tests: –0.92#z#–0.33; 0.36#p#0.74, effect size:

–0.13#r#–0.05), middle (Kruskal-Wallis ANOVA x2 (df 2)

0.22, p = 0.90; Mann-Whitney Tests: –0.47#z#0.08;

0.64#p#0.93, effect size: –0.07#r#–0.01), and high cuteness

ratings (Kruskal-Wallis ANOVA x2 (df 2) 1.55, p = 0.46; Mann-

Whitney Tests:

–1.23#z#–0.46; 0.22#p#0.64, effect size: –0.17#r#–0.07). See

Table 1, rows 1 to 3 for details.

We also tested for significant within-group differences in

cuteness ratings of happy and neutral expressions (for details see

Table 1, Neutral Overall vs. Happy Overall). There was no

significant difference in men (Wilcoxon Test: z = –0.37; p = 0.71,

effect size: r = –0.05), regularly cycling women (Wilcoxon Test:

z = –0.53; p = 0.60, effect size: r = –0.08), and women taking oral

contraception (Wilcoxon Test: z = –1.36; p = 0.17, effect size: r =

–0.20).

Key-press task (‘wanting’). To determine whether motiva-

tion to look at infants is modulated by sex and reproductive

hormone status, we performed a mixed between/within ANOVA

(with level of cuteness and expression as within-subject factors, and

groups as a between subject factor) using the viewing time data

from the key-press task as the dependent variable. Kolmogorov-

Smirnov tests established normal distribution of the viewing time

data with probabilities ranging between p = .21 and p = .99 for all

measures. Since sphericity cannot be assumed, we performed

Greenhouse Geisser corrections. There was a significant effect of

cuteness (F = 66.35; df 1.346,95.559; p,.001; g2 = .480), in that

cuter infants were looked at for longer (see Figure 2). There was

also a significant effect of expression (F = 4.30; df 1,71; p,.05;

g2 = .057), in that happy faces were viewed for longer than neutral

Figure 1. Correlation between overall cuteness rating and
viewing times.
doi:10.1371/journal.pone.0065844.g001
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faces (see Figure 3). We did not find a significant groups effect

(F = 0.13; df 1,71; p = .88; g2 = .004), and all 2-way interactions

failed to reach significance. The expression x group interaction

was not significant (F = 0.26; df 2,71; p = .77; g2 = .007) as was the

cuteness x group interaction (F = 1.96; df 2.692,95.559; p = .13;

g2 = .052) and the expression x cuteness interaction (F = 1.86; df

1.657,117.637; p = .17; g2 = .026). The 3-way interaction also

failed to reach significance (F = 0.45; df 3.314,117.637; p = .74;

g2 = .012).

Across menstrual cycle study
The relative levels of oestrogen and progesterone vary across the

menstrual cycle, in that (a) levels of oestrogen and progesterone are

relatively low during the menstrual phase, (b) the level of oestrogen

is high in the late follicular phase relative to the level of

progesterone, (c) the level of progesterone is high relative to the

level of oestrogen during the luteal phase. In this study, we wanted

to explore the potential impact of menstrual cycle phase on

cuteness rating and viewing time.

Rating task (‘liking’). A non-parametric comparison of the

overall rating score (for details see Table 2, row 9) across the

follicular, luteal and menstrual phase of the cycle showed no

significant differences (Friedman Test x2 (df 2,11) 2.36, p = 0.31).

Three post-hoc Wilcoxon Tests were performed (menstrual phase

vs. follicular phase, follicular phase vs. luteal phase, menstrual

phase vs. luteal phase) to calculate effect sizes (–0.62#z#–0.27;

0.53#p#0.79, effect size: –0.57#r#–0.06).

We also looked at the overall rating of happy and neutral infant

expressions separately (for details see Table 2, rows 4 and 8,

respectively). There was no significant difference between cycle

Table 1. Cuteness ratings for women taking oral contraceptives, regularly cycling women, and men.

Women (Pill) Women (cycling) Men

Mean (SD) Mean (SD) Mean (SD) sign.

1 Neutral Low 1.9 (0.5) 2.1 (0.6) 2.1 (0.5) n.s.

2 Neutral Middle 2.7 (0.5) 2.7 (0.5) 2.7 (0.6) n.s.

3 Neutral High 3.5 (0.7) 3.3 (0.7) 3.3 (0.6) n.s.

4 Neutral Overall 2.7 (0.5) 2.7 (0.5) 2.7 (0.5) n.s.

5 Happy Low 2.1 (0.6) 2.2 (0.8) 2.2 (0.7) n.s.

6 Happy Middle 2.8 (0.5) 2.7 (0.7) 2.7 (0.6) n.s.

7 Happy High 3.7 (0.7) 3.6 (0.7) 3.4 (0.6) n.s.

8 Happy Overall 2.9 (0.5) 2.9 (0.6) 2.8 (0.6) n.s.

9 Overall 2.8 (0.4) 2.8 (0.5) 2.7 (0.4) n.s.

doi:10.1371/journal.pone.0065844.t001

Figure 2. Viewing times of men, women taking oral contra-
ceptives, and regularly cycling women for faces rated as low,
medium and high in cuteness. Error bars give mean +/– SE.
doi:10.1371/journal.pone.0065844.g002

Figure 3. Viewing times of men, women taking oral contra-
ceptives, and regularly cycling women for faces displaying
neutral and happy expressions. Error bars give mean +/– SE.
doi:10.1371/journal.pone.0065844.g003
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stages for either happy facial expressions (Friedman Test x2 (df

2,11) 0.73, p = 0.70; Wilcoxon Tests: –0.66#z#–0.53;

0.50#p#0.59, effect size: –0.14#r#–0.11) or neutral expressions

(Friedman Test x2 (df 2,11) 0.55, p = 0.76; Wilcoxon Tests:

20.53#z#20.0; 0.59#p#1.0, effect size: 20.57#r#20.0).

In a further step, we analysed the performance across cycle

stages for the different levels of cuteness (low, middle and high) for

happy and neutral facial expressions separately.

For happy facial expressions, we found no significant differences

for faces with low (Friedman Test x2 (df 2,11) 0.35, p = 0.84;

Wilcoxon Tests: 20.71#z#20.46; 0.48#p#0.65, effect size:

20.15#r#20.10), middle (Friedman Test x2 (df 2,11) 0.91,

p = 0.64; Wilcoxon Tests: 20.62#z#20.31; 0.53#p#0.76, effect

size: 20.11#r#20.07), and high cuteness ratings (Friedman Test

x2 (df 2,11) 0.63, p = 0.73; Wilcoxon Tests: 21.03#z#20.35;

0.30#p#0.73, effect size: 20.22#r#20.07). See Table 2, rows 5

to 7 for details.

We found similar results for neutral facial expressions. There

were no significant differences between cycle stages for faces with

low (Friedman Test x2 (df 2,11) 1.76, p = 0.41; Wilcoxon Tests:

20.84#z#20.51; 0.40#p#0.61, effect size: 20.18#r#20.11),

middle (Friedman Test x2 (df 2,11) 0.18, p = 0.93; Wilcoxon Tests:

20.80#z#0.0; 0.42#p#1.0, effect size: 20.17#r#20.0), and

high cuteness ratings (Friedman Test x2 (df 2,11) 0.63, p = 0.72;

Wilcoxon Tests: 21.26#z#20.09; 0.21#p#0.93, effect size:

20.27#r#20.02). See Table 2, rows 1 to 3 for details.

We also tested for potential significant differences in ratings

between happy and neutral expressions for the three cycle stages

separately. There was no significant difference for the menstrual

(Wilcoxon Test: z = 20.27; p = 0.79, effect size: r = 20.06),

follicular (Wilcoxon Test: z = 20.18; p = 0.86, effect size:

r = 20.04), and luteal phase of the menstrual cycle (Wilcoxon

Test: z = 20.53; p = 0.59, effect size: r = 20.11). For details see

Table 2, Neutral Overall vs. Happy Overall.

Key-press task (‘wanting’). A mixed between/within AN-

OVA was performed (with cycle phase, level of cuteness, and

expression as within-group factors) using viewing time as the

dependent variable. Kolmogorov-Smirnov tests established nor-

mal distribution of the viewing time data with probabilities ranging

between p = .19 and p = .89 for all measures. Since sphericity

cannot be assumed, we performed Greenhouse Geisser correc-

tions. There was a significant effect of cuteness (F = 12.21; df

1.270,12.701; p,.01; g2 = .550) (see Figure 4 for details), no

significant effect of expression (F = 0.15; df 1,10; p = .71; g2 = .015)

or menstrual cycle phase (F = 1.30; df 1.819, 18.185; p = .30;

g2 = .115), but a trend towards significance for the expression x

menstrual cycle phase interaction (F = 3.78; df 1.560, 15.60;

p = .055; g2 = .274). As can be seen in Figure 5, happy faces were

looked at for longer in the menstrual phase of the cycle. All other

2-way interactions, and the 3-way interaction were non-significant,

suggesting that hormonal fluctuations during the menstrual cycle

do not modulate ‘wanting’ of infant faces. The cuteness x cycle

phase interaction was not significant (F = 0.88; df 1.983, 19.835;

p = .43; g2 = .081) as was the cuteness x expression interaction

(F = 2.36; df 1.385, 13.852; p = .14; g2 = .191) and the cycle phase

x cuteness x expression interaction (F = 0.52; df 2.635, 26.352;

p = .65; g2 = .050).

Discussion

Following up the idea of involvement of reproductive hormone

status in cuteness processing [8], we investigated whether

reproductive hormone status modulates the aesthetic (‘liking’)

and incentive salience (‘wanting’) of happy and neutral infant

faces.

We used two established tasks [10], a rating task, in which

participants had to judge the cuteness of infant faces (‘liking’), and

a key-press task, in which participants could prolong or shorten

viewing time of happy and neutral-looking infant faces by rapid

alternating key-presses (‘wanting’).

In our cross-sectional study, we first looked at the cuteness

rating of men, regularly cycling women, and women taking oral

contraceptives.

Correlational statistics revealed that the internal consistency

within each group was high as well as the correlation of cuteness

ratings between groups. This suggests that the concept of cuteness

applied to the individual infant faces in the rating task was similar

for all participants and probably not modulated by reproductive

hormone level.

In accordance with this, planned non-parametric comparisons

revealed no significant differences in overall cuteness ratings

between groups. Effect sizes for these comparisons were very small.

We also compared the cuteness ratings of the three groups for

neutral and happy facial expressions, as well as for the three levels

of cuteness for both the neutral and happy expressions. All

between-group comparisons gave non-significant results with small

to very small effect sizes.

This finding is in contrast to other studies [13,14,15], which

reported that women gave higher attractiveness ratings for infant

Table 2. Cuteness ratings for the different phases of the menstrual cycle.

Menstrual Follicular Luteal

Mean SD Mean SD Mean SD sign.

1 Neutral Low 2.4 0.7 2.2 0.9 2.3 0.6 n.s.

2 Neutral Middle 2.8 0.5 2.8 0.7 2.8 0.4 n.s.

3 Neutral High 3.5 0.8 3.7 0.5 3.7 0.8 n.s.

4 Neutral Overall 2.9 0.5 2.9 0.6 2.9 0.5 n.s.

5 Happy Low 2.4 0.8 2.3 1 2.5 0.9 n.s.

6 Happy Middle 2.9 0.8 2.8 1 3 0.7 n.s.

7 Happy High 3.6 0.8 3.5 0.8 3.8 0.4 n.s.

8 Happy Overall 3 0.7 2.9 0.9 3.1 0.6 n.s.

9 Overall 2.9 0.5 2.9 0.7 3 0.5 n.s.

doi:10.1371/journal.pone.0065844.t002

Aesthetic and Incentive Salience of Infant Faces

PLOS ONE | www.plosone.org 5 May 2013 | Volume 8 | Issue 5 | e65844



faces than men. The reason for this discrepancy remains unclear.

It may be due to social norms (which are expressed more

prominently in the other samples) in that women are expected to

be more interested in infants; to show this, they may rate infants

more favourably than men. Alternatively, the (predominantly

young) male participants may find it ‘uncool’ to like babies. A

different reason for the discrepant results might be related to the

way the ratings were performed. Parsons and co-workers and

Yamamoto and co-workers [13,14,15] used visual analogue scales,

which are potentially more sensitive, while we used a 5-point

Likert scale. This methodologically important aspect needs to be

explored further.

Previous research also showed that happy infant faces were

more liked than neutral ones [2,3]. To explore this, we compared

cuteness ratings of pictures of infants with happy and neutral facial

expressions. We found no significant differences in cuteness ratings

between happy and neutral facial expressions within each of the

three groups. For these comparisons, the effect sizes for men and

women not taking oral contraception were very small, the effect

size for women taking oral contraception was small to medium.

Given that faces had to be rated in respect to cuteness, these results

imply that the concept of cuteness is distinct from positive

emotions expressed in a face.

For the key-press task, we first looked at the correlation of

average rating and average viewing time across participants for

each face. The correlation was high, in that the cuter a face, the

stronger its incentive value. This correlational finding is mirrored

in the highly significant cuteness effect of the ANOVA of the key-

press task. The effect size for this was large. There was also a

significant effect of emotion, but the effect size for this was rather

small (see Figure 3 for illustration). Overall, the incentive salience

of infant faces seems to be modulated by infant facial cuteness and

to a lesser extent by a positive facial expression (as implied by the

emotion effect). A non-significant group effect for a key-press task

was also reported by Parsons and co-workers and Yamamoto and

co-workers [13,14,15]. To conclude, however, that men and

women are equally interested in infant faces is possibly premature.

Hahn and co-workers used a key-press task, in which participants

had to respond to cute and less cute infant faces, as well as to

attractive and less attractive adult faces. While women exerted the

same amount of effort to see cute infant and attractive opposite sex

faces, men worked harder to see attractive female faces but showed

no effort to look at cute infants, and even worked to not see less

cute infant faces. This suggests that the incentive salience of infant

faces is more volatile for men then for women and dependent on

the context it is presented in.

Overall, for the cross-sectional study, we found no difference

between neutral and happy facial expressions in the rating task,

but a significant (albeit small) effect for emotion in the key-press

task (see Figure 3). It should be noted that the preference of happy

faces over neutral faces was not specific to a particular group,

ruling out hormonal status as a potential cause for the significant

emotion effect. The main finding of the cross-sectional study is the

lack of support for the hypothesis that reproductive hormone level

modulates the processes of ‘liking’ and ‘wanting’.

There is a caveat. For the cross-sectional study, we tested an

unselected group of regularly cycling women from different stages

of the menstrual cycle. Given that hormone levels vary widely

during the menstrual cycle, there is the possibility that potential

differences in hormone-modulated performance between women

taking and not taking oral contraceptives are obscured. In a

previous study we did find a significant difference in cuteness

sensitivity between an unselected group of regularly cycling

women and women taking oral contraception [8]. This suggests

that comparing unselected groups of regularly cycling women with

women taking oral contraceptives is, in principle, valid. The

impact of different forms of oral contraceptives on performance

merits further investigation.

Figure 4. Viewing times of regularly cycling women for the
menstrual, follicular and luteal phases of the cycle for faces
rated as low, medium and high in cuteness. Error bars give mean
+/2 SE.
doi:10.1371/journal.pone.0065844.g004

Figure 5. Viewing times of regularly cycling women for the
menstrual, follicular and luteal phases of the cycle for faces
displaying neutral and happy facial expressions. Error bars give
mean +/2 SE.
doi:10.1371/journal.pone.0065844.g005
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Nevertheless, to address variation of reproductive hormone

levels during the menstrual cycle more systematically, we tested

the same women in the menstrual, follicular and luteal phases of

their menstrual cycle in a follow-up study. Given that the levels of

reproductive hormones peak differentially during the menstrual

cycle, with level of oestrogen being relatively high in the follicular

phase, level of progesterone being relatively high during the luteal

phase, and levels of both hormones being relatively low during the

menstrual phase, we would expect changes in ‘liking’ and

‘wanting’ across the menstrual cycle, if ‘liking’ and ‘wanting’ are

modulated by reproductive hormones.

Planned non-parametric comparisons of the overall cuteness

ratings showed no significant differences between menstrual cycle

phases. Effect sizes for this were moderate to low. Looking at

happy faces and neutral faces separately, there were no significant

differences for happy and neutral faces between cycle phases. We

also compared the cuteness ratings for the three levels of cuteness

for both the neutral and happy expressions separately. All

between-cycle phase comparisons gave non-significant results with

small to very small effect sizes. We were also interested in whether

happy and neutral faces were rated differently in the follicular,

luteal or menstrual phase of the cycle. All three comparisons

revealed non-significant differences with very low effect sizes.

These findings very much mirror the results from the cross-

sectional study.

For the key-press task we found a significant cuteness effect with

a high effect size, in that cute infant faces were looked at for

longer, but no differences in cuteness ratings between the three

stages of the menstrual cycle. This result suggests that there is no

major influence of reproductive hormone status on ‘liking’ and

‘wanting’. We found a trend towards significance for the emotion x

menstrual cycle phase interaction, in that in the menstrual phase,

the happy faces were looked at for a longer time. The effect size of

this interaction was small to moderate. Given that reproductive

hormone levels are low during the menstrual phase of the cycle,

this finding speaks against the suggested link of elevated

reproductive hormone level and increased incentive value of

infant faces.

In some women the menstrual phase is associated with mood

changes, which can range from mild dysphoria (Premenstrual

Syndrome - PMS) to clinical depression (Premenstrual Dysphoric

Disorder) [17]. It may well be that looking at happy infant faces

helps to overcome cycle-related low mood by activating the reward

system. This is an interesting perspective for future research, but

remains merely speculative at the moment, because we did not

assess mood.

In summary, while cuteness, and to a lesser extent happiness,

determines the aesthetic and incentive salience of infant faces, we

found no evidence of hormonal modulation of ‘liking’ and

‘wanting’. These findings contrast with previous results, which

show that sensitivity for small differences in infant cuteness are

linked to reproductive hormone status [8,9]. Future studies have to

address the link between hormone-modulated sensitivity for infant

cuteness and the aesthetic and incentive value of infant faces using

the same participants and the same experimental stimuli.

Limitations
There are some limitations to the study. In our cross-sectional

study we used unselected groups of regularly cycling women and

women taking various kinds of oral contraceptives. This might

obscure reproductive hormone-modulated performance. We also

used a potentially less sensitive 5-point Likert scale, which also may

have obscured differences in cuteness ratings between groups. The

use of a more sensitive Visual Analogue Scale has to be considered

in future studies. Future studies should also use viewing time and

key-presses as dependent variables to make comparisons across

studies easier.

It should also be noted that we tested participants who were not

parents, and that we used static pictures of infants. To draw

conclusions about the actual care-giving behaviour of men and

women is therefore difficult on the basis of our data and needs

more ecologically valid experimental paradigms.
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