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Abstract 25 

Infant cues are known to play a crucial role in eliciting caregiving responses, making them 26 

essential for survival and development of offspring. Yet, it is still unknown whether infant 27 

faces may attract adults’ attention when presented under the level of consciousness. Using a 28 

disengagement task and an eye-tracker procedure, this study investigated whether the 29 

subliminal exposure to emotional baby vs adult faces affects mothers’ (N = 57) and non-30 

mothers’ (N = 57) attention disengagement. Independently from their parental status, women 31 

had longer saccadic latencies following subliminal sad baby faces, compared to happy baby 32 

faces and sad adult faces. These findings indicate that infants’ sad facial expressions below 33 

the threshold of conscious perception can induce an attentional bias, thus representing a 34 

highly salient social signal for the human species.  35 

Keywords: subliminal, infant faces, emotions, mothers, infant cues, eye-tracker. 36 

 37 
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Introduction 39 

Infant cues are known to play a crucial role in eliciting caregiving responses, which 40 

makes them essential for the survival and development of offspring (Glocker et al., 2009a; van 41 

IJzendoorn & Bakermans-Kranenburg, 2010). Indeed, adults’ affective and cognitive processes 42 

are affected by the baby schema, a set of physical traits typical of infants of any species (e.g., 43 

large eyes, round faces, high forehead) (Little, 2012; Luo et al., 2015), which promote 44 

nurturing and suppress aggressive responses (Bowlby, 1969; Eibl-Eibesfeldt, 1989; Lorenz, 45 

1943). These caregiving responses are considered biologically adaptive, ensuring infant 46 

survival by fostering caregiver-infant bonding. 47 

Infant faces exert behavioural and cognitive effects in adult observers, automatically 48 

and rapidly capturing attention (Brosch et al., 2007; Proverbio et al., 2011), increasing positive 49 

attractiveness ratings and viewing times (Lucion et al., 2017), evoking smiling, protective 50 

reactions, close approach and exaggerated greeting responses (Eibl-Eibesfeldt, 1989). 51 

Furthermore, infant faces elicit more rapid brain responses and wider cortical activity changes 52 

compared to adult faces, recruiting additional cortical areas (Hahn & Perrett, 2014) and 53 

reward-related brain regions (Glocker et al., 2009b; Kringelbach et al., 2008; Leibenluft et al., 54 

2004; Ranote et al., 2004; Stoeckel et al., 2014). While extensive research has explored the 55 

multidimensional impact of infant cues shown above the level of consciousness on adults’ 56 

attentional processes, no study has ever investigated whether infant emotional faces may 57 

influence adults’ unconscious attentional processes.  58 

Human adult attentional responses are modulated by emotional faces. Our ability to select 59 

relevant information ensures adaptive behaviours (Raz & Buhle, 2006) and emotions 60 

represent essential social cues to quickly identify potential threats or benefits and perform 61 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6249414/#B34
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appropriate responses to secure survival (Damasio & Carvalho, 2013). Although the literature 62 

is not entirely consistent (Gupta, 2019), converging evidence indicates that faces expressing 63 

negative emotions capture adults’ attention more readily than faces expressing positive 64 

emotions (Fenske & Eastwood, 2003). This attentional bias extends to infant faces expressing 65 

a negative emotion. Indeed, people’s faces provide adaptive information about the social 66 

interactions they afford: if an angry adult face potentiates avoidance and defensive responses 67 

(Marsh et al., 2005), the ‘cute’ sad face of a baby elicits approach and protective responses 68 

(Zebrowitz, 1997).  69 

Attentional bias for distressed infant faces has been shown to hamper adult women’s 70 

performance on a visual search task when compared to adolescent and adult faces of varying 71 

emotionality: longer response times to infant faces were present for both mothers and non-72 

mothers, but the effect was modulated by parental status, with mothers showing a more 73 

marked response (Thompson-Booth et al., 2014). Measuring mothers’ pupil dilation and 74 

tracking mothers’ gaze, Yrttiaho and colleagues (2021) showed an increased pupil response 75 

and a faster gaze orientation to infant distress expressions, although a diminished pupil and 76 

attentional responses to infant distress was associated with low socio-economic status. Using 77 

an attentional disengagement task, it has been demonstrated that pregnant women take 78 

longer to disengage from infant than adult face stimuli in order to respond to a peripheral 79 

target; moreover, non-depressed women showed an attentional bias toward distressed infant 80 

faces, whereas women with depressive symptoms did not (Pearson et al., 2010). Overall, 81 

literature indicates that, when presented above the level of consciousness (i.e., supraliminal 82 

stimuli), infant faces may elicit enhanced attentional allocation, particularly when faces are 83 

emotional and when the participants are mothers, as compared to non-mothers. Some 84 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6249414/#B8
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authors suggested that these findings might reflect part of a wider set of adaptive behavioural 85 

changes associated with parenthood (Thompson-Booth et al., 2014).   86 

An attentional bias toward infant faces may play an important role in the emergence 87 

of the mother’s capacity to feel close to the infant after birth. Indeed, in pregnant women, 88 

tested within a disengagement task, attentional bias toward distressed infant faces, compared 89 

to neutral and happy infant expressions, is associated with better subsequent mother–infant 90 

relationships (Pearson et al., 2011), and it is positively correlated with the quality of the 91 

mother-infant bonding (Lucion et al., 2017). Moreover, some studies suggest that the 92 

transition to motherhood may lead to differential neural processing in response to infant faces 93 

(Vuoriainen et al., 2022; Nishitani et al., 2011; Proverbio et al., 2006), providing evidence that 94 

parenting is associated with changes in the processing of infant cues. For example, changes in 95 

cortical sensitivity (Event-Related Potentials) in mothers to infant facial cues predict postnatal 96 

mother-infant bonding (Dudek et al., 2020). Additionally, mothers exhibit greater galvanic and 97 

neural responses to infant stimuli compared to nulliparous women (Bjertrup et al., 2021). 98 

Taken together, these findings suggest that the neural and hormonal changes associated with 99 

pregnancy and parenting may involve a heightened sensitivity to supraliminal infant visual 100 

cues (Brunton & Russell, 2008), which could, in turn, enhance parental bonding (Dudek et al., 101 

2020). 102 

Despite the well-known effects on adult attentional responses of both emotional faces 103 

and infant faces, no study has ever investigated whether and how infant emotional faces may 104 

affect adult unconscious attentional processes. The notion that stimuli can be processed 105 

unconsciously is widely accepted by major theories of consciousness (Lamme, 2003; Lau & 106 

Rosenthal, 2011; Tononi et al., 2016). Following Dehaene and colleagues’ (2006) definition, 107 
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subliminal processing, which etymologically means "below the threshold," is considered as a 108 

state where information is inaccessible because bottom-up activation alone is insufficient to 109 

initiate widespread neural activity across a global network. Subliminal processing is highly 110 

useful for responding efficiently and quickly to crucial social signals, such as faces and 111 

emotions, available in the environment (Dimberg et al., 2000). Extensive evidence shows that 112 

visual emotional stimuli (Lichev et al., 2015; Tsikandilakis et al., 2021) and, specifically, 113 

emotional human faces (Amting et al., 2010; Nava et al., 2016; Rotteveel et al., 2001; Stein et 114 

al., 2021; Tamietto & De Gelder, 2010) can be processed subliminally. Previous studies have 115 

demonstrated that faces, specifically own-race, own-age and familiar faces, can influence 116 

access to awareness at an early detection stage (Stein et al., 2014; Stein et al., 2021). The 117 

mechanisms underlying the subliminal perception of emotional faces have been hypothesised 118 

to reflect intrinsic and prepared responses at cognitive, affective, and behavioural levels 119 

(Zebrowitz & Montepare, 2008). Subliminal faces may impact behavioural and neural 120 

activation, despite individuals explicitly reporting seeing only the supraliminal stimulus – i.e., 121 

above the threshold of consciousness (Axelrod et al., 2015; Pessoa, 2005; Whalen et al., 1997). 122 

For example, subliminal negative emotional faces may generate a more negative evaluation 123 

or an avoidant response toward the target stimulus, when compared to neutral prime facial 124 

expressions (Khalid & Ansorge, 2017). Overall, literature converge to suggest that adults’ 125 

attention may be captured by subliminal cues (Prasad et al., 2019), however, the extent to 126 

which infant emotional faces, particularly distressed ones, engage adults’ unconscious 127 

attentional processes remains unknown.   128 

The current study sought to extend our understanding of the processing of emotional 129 

infant faces, specifically addressing whether emotional infant faces, presented below the 130 
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consciousness threshold, can influence adult attentional response at a subliminal level. 131 

Furthermore, this study aimed to verify whether attentional response is modulated by 132 

women’s parental status. Unconscious processing of infant faces, and in particular of 133 

distressed infant faces, may be relevant for mothers in order to prioritize and maintain 134 

attention to infant signals, facilitating engagement, sensitive responses and adjustment to the 135 

demands of infant care. Specifically, distressed infant faces may signal urgent caregiving 136 

needs. Given that caregivers must often respond to subtle or ambiguous infant cues, 137 

subliminal processes could serve as an early alert system, ensuring prompt and appropriate 138 

responses.  139 

By the use of a disengagement task and an eye-tracker apparatus, we measured 140 

attentional disengagement from subliminal infants’ and adults’ emotional faces (i.e., Happy, 141 

Sad) in a group of mothers and non-mothers. We hypothesized that women would show a 142 

greater allocation of attentive resources, marked by longer saccadic latencies, in response to 143 

the presentation of subliminal baby faces expressing negative emotionality, when compared 144 

to adult faces and baby faces with positive emotionality. In line with previous findings, we also 145 

hypothesized that mothers, due to their heightened sensitivity to infant cues, would exhibit a 146 

stronger attentional bias toward distressed infant faces compared to non-mothers.  147 

Method 148 

Participants 149 

We recruited an initial sample of 130 white women, 63 mothers of infants between 3 150 

and 7 months of age and 67 non-mothers. Mothers were recruited from the metropolitan and 151 

suburban areas of Milan (Italy). Inclusion criteria of mothers were having a 3 - 7 months-old 152 

infant, born at term (37-42 weeks of gestation), with normal birth weight (>2500 g), and not 153 
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suffering from any neurological or other medical conditions. On average, infants of the 154 

included mothers were 5 months old (M= 150.56 days; SD= 43.2; min = 90.02 days; max = 209 155 

days) and 51% were female; 78% of the mothers were primiparous. 16 participants were 156 

excluded because of technical issues with the eye tracker calibration (N= 4 mothers; N= 6 non-157 

mothers) or due to interferences during the testing session (N= 2 mothers; N= 4 non-158 

mothers). The final sample consisted of 114 women (57 Mothers and 57 Non-mothers). The 159 

age of the women ranged between 20 and 43 years (M= 29.2; SD= 6.2). Mothers’ age ranged 160 

between 25 and 43 years (M= 34; SD =3.8), while non-mothers were between 20 and 32 years 161 

(M=24; SD= 2.5) (t (114) = 68.9; p < .001). Depression levels, assessed using the Beck 162 

Depression Inventory (BDI; Beck et al., 1996), were not clinically relevant, and they were 163 

comparable between mothers (M= 7.53; SD = 5.4) and non-mothers (M= 9.44; SD = 5.56; t 164 

(92) = -1.69; p = .094). On average, mothers showed higher levels of state anxiety than non-165 

mothers (Mothers: M= 47.35; SD = 3.68; Non-mothers: M= 41.8; SD = 8.33; t (94) = 4.5; p < 166 

.001), as assessed using the State-Trait Anxiety Inventory (STAI; Spielberger et al., 1983). but 167 

neither the mothers’ nor the non-mothers’ levels were clinically relevant. Notably, almost 168 

20% of the participants didn’t fill the questionnaires. Sample size was determined by a priori 169 

power analysis through the G-Power 3.1.9.4 software before starting the recruitment 170 

considering F tests of repeated measures, within-between interaction ANOVA (α = .05; power 171 

= .95; f = .25; N = 36, groups = 2; measurements = 4). Moreover, we conducted a post hoc 172 

power analysis using the Simr package in R (Green and MacLeod, 2016), which revealed a 173 

power of 51% (95% CI; alpha = .05). All participants gave their informed consent prior to their 174 

inclusion in the study. All procedures were approved by the University of Milano-Bicocca 175 

Ethical Committee for the minimum-risk procedures #RM-2021-427, “Attentional 176 
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disengagement from subliminal emotional faces of infants: comparing mothers and non-177 

mothers”. 178 

Apparatus 179 

Participants were asked to sit on a chair placed at about 60 cm from the screen (24” 180 

screen size, 1920 × 1080-pixel resolution, 60 Hz) on which the face stimuli were presented. 181 

Eye movements were recorded through the eye tracker (Eye Tracker Mobile Tobii X120; Tobii 182 

Technology, Inc. Washington, USA) positioned at the bottom of the screen. The eye tracker 183 

sampling frequency was 120 HZ with a precision of 0.5° visual angle. The software used for 184 

the creation and the presentation of the task was E-Prime 3. 185 

Stimuli 186 

Stimuli consisted of adult and infant happy and sad faces displayed by a male or a 187 

female adult or by two different infants. Neutral faces were not included due to their 188 

ambiguous emotional perception (Fu et al., 2019). Adult stimuli (two individuals) were 189 

selected from the FACES set of images of naturalistic faces displaying emotional expressions 190 

(Ebner et al., 2010). Infants’ face stimuli were selected according to the results of a validation 191 

process, during which intensity (i.e., not intense at all, somewhat intense, moderately intense, 192 

very intense), valence (positive, negative, nor positive nor negative) and recognisability 193 

(Happy, Surprised, Sad, Fearful, Angry) of each emotion was rated through a questionnaire 194 

with forced choices. Face stimuli that reached more than 90% of agreement between raters 195 

(N=50) were selected. A total of 8 faces were used: 4 adult faces (two identities each one 196 

showing happy and sad expressions) and 4 infant faces (two showing happiness and two 197 

showing sadness). Each face stimulus was controlled and adjusted for luminance and contrast. 198 

Stimuli were first manipulated through Photoshop converting the images into a grayscale, and 199 

then applying the same red, blue or green on the grayscale image. The SHINE toolbox for 200 
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MATLAB was used for equating luminance and contrast across such stimuli and minimizing 201 

potential low-level confounds (Willenbockel et al., 2010). The oval of each face was 9.5 cm 202 

(9.06°) high and 13.5 cm (12.84°) wide. The oval centre was in the middle of the screen, at 203 

14.5 cm (13.78°) from the top and from the bottom, and at 26.5 cm (24.80°) from the sides. 204 

Peripheral targets appeared at 12 cm (11.42°) from the centre of the oval and each of them 205 

was 2.69 cm (2.57°) in height and 2.69 cm (2.57°) in width. The squared targets were 206 

positioned with their centre at 8.5 cm (8.10°) of distance between them.  207 

Procedure 208 

The procedure was adapted from Terburg and colleagues (Terburg et al., 2011; 209 

Terburg at al., 2012). Facial emotional expressions were masked forward and backward and 210 

presented at 17 ms, that is below the perceptual threshold of adults (Whalen et al., 1997). 211 

Emotional faces were masked through a scrambled version of the stimulus itself created by 212 

cutting-up and randomly reassembling the facial stimulus to assure similar luminance 213 

properties of masks and face stimuli. Following a nine-point calibration, a fixation cross 214 

appeared at the centre of the grey pre-mask (i.e., the scrambled face stimulus presented over 215 

the consciousness threshold, right before the subliminal face stimulus) and it was positioned 216 

3 cm (2.86°) above the centre of the oval, which marked the location of the eyes of the facial 217 

subliminal stimulus appearing afterwards. When the eye-tracker detected continuous gaze 218 

on the fixation cross for at least 500 ms, the pre-mask was followed by the subliminal face 219 

stimulus and, immediately after the subliminal stimulus was replaced by the post-mask, which 220 

was the same of the pre-mask (see Figure 1). The post-mask remained on the screen until the 221 

participant’s saccadic response toward the peripheral target. The subliminal face and the 222 

post-mask were presented coloured in blue, green or red. On the bottom of the screen, during 223 

the presentation of the pre-mask, there were three peripheral targets that consisted of grey 224 
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squares placed at equal distance from the fixation point. With the post-mask occurrence, each 225 

grey square was replaced by the same square of a different colour (blue, green, and red). As 226 

in Terburg and colleagues (2011; 2012) tasks, colours were randomly assigned to each 227 

peripheral target in each trial. 228 

[Figure 1] 229 

Participants were asked to look at the fixation cross and to shift their gaze from the 230 

fixation cross to the peripheral target with the colour correspondent to the colour of the post-231 

mask. The post-mask disappeared once the gaze was shifted to the correct corresponding 232 

colour and the next trial started. Trials were presented in a random sequence preventing trial-233 

by-trial carry-over effects. A total of 96 trials (4 individuals, 2 emotions, 3 colours, 4 blocks) 234 

were presented during the task. Between blocks, participants were allowed to rest for a few 235 

minutes. 236 

Data analysis 237 

All statistical analyses were performed on Jamovi 2.6 (https://jamovi.org) using a two-238 

tailed .05 level of significance. Our dependent variable was the saccadic latency defined as 239 

the Reaction Time (RT) between the face onset and the time the gaze reached the correct 240 

target. Cases below or above 3 standard deviations from the mean RTs of each participant 241 

were removed from statistical analyses, so that trials in which participants initially shifted 242 

their gaze to an incorrect square before redirecting it to the correct one were also excluded 243 

from the analysis.  In order to verify whether sad baby faces enjoy an advantage over adult 244 

and happy faces, a Linear Mixed Model (LMM) (Muradoglu et al., 2023) and ID as random 245 

intercept was used. Stimuli features were also tested for their random effects in preliminary 246 

analyses, without showing a significant contribute to the model's random variance structure. 247 

Results 248 

https://jamovi.org/
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Preliminary analyses tested possible effects of anxiety levels and women’s age —249 

previously shown to differ between the two groups— including them in the LMM as 250 

covariates (LMM with Covariates), with Group (mothers, non-mothers) as the between-251 

subjects factor and Face Age (baby vs adult) and Emotion (happy vs sad) as within-subjects 252 

factors, with RTs as dependent variable. Results indicated that neither Women’s Age (F (1, 253 

84.7) = 0.17, p = .67) nor Anxiety (F (1, 84.8) = 1.14, p = .28) were significantly affecting the 254 

model. We further assessed whether the LMM with and without covariates were significantly 255 

different using a likelihood ratio test (χ² = 7.40, p = 0.49), which indicated no significant 256 

difference. Thus, to preserve greater statistical power, we chose to rely on the model without 257 

any covariates. 258 

The final LMM had Group (mothers, non-mothers) as the between-subjects factor and 259 

Face Age (baby vs adult) and Emotion (happy vs sad) as within-subjects factors, with RTs as 260 

dependent variable (ICC = 0.246).  The effect size of the model, represented by the Conditional 261 

R², is 0.250 suggesting that the model explains 25% of the total variance.  262 

The LMM revealed a statistically significant interaction of Face Age and Emotion (F (1, 263 

10412) = 4.99; p = .025), while no statistically significant difference was found in relation to 264 

the Group variable (F (1, 112) = 2.3067; p = .13). The factors Face Age (F (1, 10412) = 1.09; p 265 

= .29) and Emotion (F (1, 10412) = .70; p = .46) did not reach statistically significant values.  266 

Table 1. Effects tests table 267 

  F Estimate SE df df (res) p 

Group 2.3067 -43.84 28.86 1 112 0.132 

Face Age 1.0960 5.42 5.18 1 10412 0.295 

Emotion 0.7067 4.35 5.18 1 10412 0.401 

Group ✻ Face Age 0.9292 9.99 10.36 1 10412 0.335 

Group ✻ Emotion 0.0901 3.11 10.36 1 10412 0.764 

Face Age ✻ Emotion 4.9919 23.15 10.36 1 10412 0.025 

Group ✻ Face Age ✻ Emotion 0.3359 -12.01 20.72 1 10412 0.562 
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 268 

Simple Effects Analyses showed longer saccadic latencies in disengaging from Sad Baby 269 

faces (M = 541 ms; SE= 15.1; sd = 331) when compared to Happy Baby faces (M = 525 ms; SE 270 

= 15.2; sd = 300; t (10411) = 2.18; p =.029; Mean difference = 16 ms) and to Sad Adult faces 271 

(M = 524 ms; SE = 15.1; sd = 280; t (10411) = 2.33; p =.02; Mean difference = 18 ms) (Figure 272 

2).  273 

[Figure 2] 274 

 275 

Discussion 276 

This study aimed at investigating if the sensitivity to infant emotional faces can be 277 

observed under the consciousness threshold. Our results showed that disengagement from 278 

subliminal sad baby faces elicited longer saccadic RTs compared to sad adult faces and happy 279 

baby faces. Within the disengagement paradigm, longer saccadic latencies are considered as 280 

a marker of increased attentional resources allocated toward the centrally presented 281 

stimulus. Thus, subliminal sad baby faces were capable of triggering and attracting women’s 282 

attention more than sad adult faces and happy baby faces. Unconsciously presented baby 283 

faces showing negative emotions are so important that they demand increased allocation of 284 

women’s attentive resources. Conversely, women saccadic latencies did not differentiate 285 

between subliminal happy and sad adult faces and subliminal babies’ and adults’ happy 286 

expressions. Our results support the idea that both the baby face schema and the negative 287 

emotion displayed have played a pivotal role in engaging women’s attention, slowing down 288 

the process of reorienting their gaze toward a peripheral target.  289 

Although not consistently (Glocker et al., 2009b; Lobmaier et al., 2010; Sprengelmeyer et 290 

al., 2009), previous evidence observed a greater attentional sensitivity (Bjertrup et al., 2021; 291 
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Thompson-Booth et al., 2014) and a heightened cortical activity (Colasante et al., 2017; 292 

Rutherford & Mayes, 2018; Swain, 2011; Lambert & Kinsley, 2012) to infant cues for mothers 293 

vs non-mothers. Our findings did not reveal any mother vs non-mother effect to be 294 

statistically relevant. Thus, at unconscious level, mothers were not more attentive or more 295 

reactive to infant stimuli when compared to nulliparous women, suggesting that the saliency 296 

of a subliminally presented infant’s face expressing sadness seems to be independent from 297 

the parental status. It is possible that the unique state of combined vulnerability signals, 298 

which are represented by the baby schema and the expression of sadness, is such a salient 299 

and relevant cue to influence the attentive unconscious elaboration of both mothers and non-300 

mothers (Franklin & Volk, 2018). Thus, current evidence can be interpreted as a predisposition 301 

of adult women to preferentially engage their unconscious attention towards infant 302 

emotional faces, rather independently from their parental status.  303 

Overall, our findings are coherent with previous studies exploring responses to 304 

supraliminal distressed (vs non-distressed) infant faces (Colasante et al., 2017; Doi & 305 

Shinohara, 2012; Rodrigo et al., 2011). Specifically, Colasante (2017) and Dudek (2020) 306 

investigated the joint prioritization of age and valence related face characteristics, showing 307 

that the view of infant vs adult faces was associated with significantly larger P1, N170, P2 and 308 

Late Positive Potential responses; sad infant faces were specifically associated with larger 309 

N170 responses in the right hemisphere than all other combinations of face age and face 310 

valence characteristics. Both our findings and the studies cited above support the hypothesis 311 

of an amplified saliency of infant faces showing distress, as further signalling a high degree of 312 

vulnerability and reduced capability. 313 
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A final note concerns the use of subliminal stimuli for exploring adults’ sensitivity to infant 314 

cues, which represents an original paradigm that may significantly expand our knowledge 315 

about the saliency of the baby schema. This study is pioneering the exploration of the impact 316 

of infants’ signals on adults’ automatic processing and response, highlighting that infants’ 317 

faces expressing negative emotions can affect women’s attentional behaviours even when 318 

they are not consciously perceived. The lack of scientific literature on adults’ unconscious 319 

perception of infant’s cues calls for further exploration using subliminal methodologies.  320 

 This study has some limitations.  It is important to note that we did not account for 321 

gender differences, and future research must consider men/fathers, not only 322 

women/mothers, to understand if and how gender differences play a role in the unconscious 323 

elaboration of infant cues. Also, we considered positive vs negative emotions only, while it 324 

would be important to comprehend if different negative emotions (i.e., sadness, anger, fear) 325 

have similar saliency, also when compared to neutral expressions. To these aims, research 326 

paradigms using subliminal stimuli proved to be a useful methodology to deeper investigate 327 

human sensitivity to infant cues. Most mothers in our sample were primiparous, so we were 328 

unable to investigate whether experience with multiple children might influence mothers' 329 

attentional responses to subliminal emotional stimuli. Future studies could explore whether 330 

attentional disengagement from baby faces differs between mothers and non-mothers when 331 

greater early childhood experience has been accumulated, for instance among mothers with 332 

multiple children or professionals working with infants in childcare settings. Indeed, research 333 

has shown that parity may influence maternal behaviours and sensitivity to infant cues. For 334 

example, studies have reported differences in neural responses to infant faces (Maupin et al., 335 

2019) and in maternal anxiety and protective behaviours between primiparous and 336 

multiparous mothers (Kalomiris & Kiel, 2016), as well as in early mother-infant interactions 337 
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(Fish & Stifter, 1993). These findings highlight the potential role of parity in shaping maternal 338 

responses, which should be considered in future studies with more diverse samples. In 339 

general, further investigation is required to corroborate our findings and assess their 340 

generalizability.  341 

In conclusion, women are sensitive to unconscious infant cues. At the subliminal level, 342 

the salience of the baby schema, with respect to adult faces, is observed only when the infant 343 

face is showing sadness (vs happiness). This is particularly relevant given the evolutionary 344 

importance of an adult’s ability to respond promptly to an infant’s needs, making this 345 

responsiveness crucial for the survival and development of offspring. Distressed baby faces 346 

are able to attract women’s attention also under the consciousness threshold.  347 

 348 

 349 

 350 

 351 

 352 

 353 
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Figure captions 559 

Figure 1. Example of a trial sequence of the gaze-aversion task. Fixation cross and pre-mask 560 

were presented for at least 1000-1500 ms together. Stimulus presentation started only if the 561 

eye-tracker detected continuous gaze on the fixation cross area of interest. The face stimulus 562 

in one of three colours (blue, green, or red) was then presented subliminally (17 ms), followed 563 

by the post-mask in the same colour. The grey dots presented under the stimulus area 564 

changed from grey to colour (i.e., blue, green, and red) in randomized order when the post-565 

mask appeared. Once the gaze shifts to the dot of the colour that matches the post-mask one, 566 

the trial ended. 567 

 568 

Figure 2.  Effects plots showing that women reaction times (RTs) are longer in disengaging 569 

from sad baby faces (M = 541 ms; SE= 15.1) than from happy baby faces (M = 525 ms; SE = 570 

15.2; sd = 300; t (10411) = 2.185; p =.029) and adult sad faces (M = 524 ms; SE = 15.1; sd = 571 

280; t (10411) = 2.333; p =.02; 95% confidence intervals). 572 

 573 
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