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Abstract   This study investigates the valence of adults' implicit associations to 

typical and atypical infant cues, and the consistency of responses across the differ-

ent stimuli. 48 non-parent adults (25 females, 23 males) were presented three 

kinds of infant cues, typical cry (TD-cry), atypical cry (ASD-cry) and infant faces, 

and their implicit associations were measured by means of the Single Category 

Implicit Association Test (SC-IAT). Results showed that, independently of gen-

der, the implicit associations to typical and atypical infant cries had the same 

negative valence, whereas infant faces were implicitly associated to the positive 

dimension. Moreover, data showed that implicit responses to the different infant 

cues were not associated. These results suggest that more controlled processes in-

fluence the perceptions of atypical infant cry, and confirm the need to investigate 

individual reactions to infant cues by adopting a multilevel approach. 
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1 Introduction 

Several researchers argue that humans have an innate predisposition to caregiv-

ing infants [1] which is the expression of a biologically rooted behaviour [2-4]. 

Providing a different perspective, studies also showed that adults do not always 

manifest adequate or sensitive behaviours toward infants, and that child abuse and 

neglect were also observed [5-7]. Therefore, individual differences can be consid-

ered a critical factor in the regulation of infant caregiving [3,8,9]. Indeed, even 

when it is stated that caregiving is influenced by the interaction of a variety of 

forces (adult characteristics, child characteristics and context characteristics), as in 

the Determinants of Parenting Model [10], it is recognized that the individuals 
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have a crucial role in determining caregiving behaviours, and that individual char-

acteristics can even buffer the negative effects of the other factors. 

In line with these considerations, in the literature, researchers have investigated 

adults' reaction to salient infant cues in order to better understand the processes 

that regulate adult-infant interaction, showing that caregiving behaviours relies on 

the interrelation of multilevel systems that involve cortical and subcortical brain 

structures [8,11]; and that responsiveness to infant cues is related to infant later 

development [12-15]. 

Among the infant cues, the most studied are infant faces and cries. Infant faces 

are characterized by a constellation of morphological features, ―Kindchenschema‖, 

which distinguish them from adult faces [16], capture attention [17], are associ-

ated with a positive implicit evaluation [3], activate specific brain areas [8,11], 

and elicit willingness to approach, to smile and to communicate [18]. These results 

were consistent across genders [3]. 

Infant cry is the earliest mean of infant social vocal communication which 

promotes caregiver proximity, activates specific brain areas [8,11], and is sup-

posed to trigger caregiving behaviours [19,20]. Typical infant cry (TD-cry) has a 

specific acoustic pattern (e.g., pause length, number of utterances, and fundamen-

tal frequency) that influences the perception of infant distress and its meaning 

[21,22]. Studies investigating whether gender influences adults' responses to infant 

cries showed a mixed pattern of results [23]. 

Infant cry also has the advantage of allowing the investigation of adults' re-

sponses to typical and atypical infant cues, thus facilitating the examination of the 

effects of different child characteristics on the individual reactions. Indeed, it has 

been shown that cry of infants later diagnosed with ASD (ASD-cry) has a specific 

acoustical pattern (shorter pauses, fewer utterances, and higher fundamental fre-

quency), activates specific brain areas [24], is recognized as different by caregiv-

ers [19], and affects adult behaviours [25]. 

Despite its specificity, only few studies have investigated adults' reactions to 

atypical infant cry (see [9,19,24,25]). Moreover, the extant studies have the limita-

tion of not evaluating in a direct way the valence of the reaction to this atypical in-

fant cue or taking into account the social desirability bias. Indeed, they mainly fo-

cused on self-report or behavioural responses in women, thus taking into account 

only conscious or controlled processes, or considering indirect measures (e.g., 

physiological) that cannot clarify the positive or negative valence of the responses. 

Only one study considered males [9], and no study directly investigated gender 

differences. 

Recently, the Single Category Implicit Association Test (SC-IAT) has been 

adapted to investigate in a direct way the valence of implicit reaction to visual and 

acoustical infant cues by taking into account the social desirability bias [3,23]. Se-

nese and colleagues showed that, independently of gender and parental status, in-

fant faces were associated with specific and positive implicit reactions, whereas 

TD-cries were associated to negative implicit reaction. Besides, results showed 

wide individual differences in implicit reactions that in turn were associated to pa-
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rental models. To our knowledge no study has investigated yet the valence of im-

plicit reaction to ASD-cry, or investigated the association between implicit reac-

tions to different infant cues. From a theoretical perspective, showing if the ASD-

cry has a specific implicit valence could be useful to better understand the proc-

esses that regulate the different perception of atypical cries [19] and the conse-

quent behaviours [25]. 

Building on the aforementioned considerations, the aim of the present study 

was to investigate the valence of the implicit reaction to ASD-cry and to compare 

adults’ reactions to typical and atypical infant cues. To this aim three SC-IATs 

were adapted to evaluate implicit associations to TD-cry, ASD-cry and typical in-

fant faces. According to the literature [3,23], we expected negative implicit asso-

ciation to typical and atypical infant cry, positive implicit reaction to infant faces, 

and significant differences between TD- and ASD-cry [19], with the latter show-

ing a more negative implicit association. In line with the literature on implicit re-

action to infant cues [3,23], no gender differences were expected. 

2 Method 

2.1 Sample 

A total of 48 non-parent adults (25 females, 23 males) participated in a within-

subject experimental design. Their ages ranged from 19 to 38 years (M = 24.94, 

SD = 3.5), and their educational level varied from middle school to college levels. 

Males and females were matched as a function of the age, F< 1, and all partici-

pants were tested individually. 

2.2 Procedure 

The experimental session was divided in two phases. In the first phase, basic 

socio demographic information (i.e., sex, age and socio economic status) was col-

lected, after which the three SC-IATs (TD-cry, ASD-cry and infant faces) were 

administered in a counterbalanced order. The study was conducted in accordance 

with ethical principles stated in the Helsinki Declaration. All participants signed a 

written informed consent before starting the experimental session. The session 

lasted about 25 minutes. 
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2.3 Measures 

Single Category Implicit Association Test (SC-IAT).  Abiding by the literature 

[3,23], three SC-IATs — two auditory versions and one classical visual version — 

were adapted to evaluate the valence of implicit reactions to typical and atypical 

infant cues: TD-cry, ASD-cry, and infant faces. The SC-IAT is a two-stage classi-

fication task. In each stage, a single target item (audio clip or picture) was pre-

sented with target words in random order. Participants were presented one item at 

time (i.e., target items or words) and asked to classify it into the correct category 

as quickly as possible. Words were distinguished as ―good‖ and ―bad‖ and had to 

be classified into the positive or negative category, respectively. In case of error, 

an ―X‖ appeared at the centre of the screen. To emphasize speed of responding, a 

response window of 1500 ms following stimulus onset was applied for each stimu-

lus. Each SC-IAT was repeated twice. In the first stage, good words and target ob-

jects were categorized according to the same response key, and bad words were 

categorized using a second key (positive condition). In the second stage, bad 

words and target objects were categorized using the same response key, and good 

words were categorized using the second key (negative condition). The SC-IAT 

score is derived from the comparison of latencies of responses in the two classifi-

cation stages. If participants were faster in categorizing stimuli in the positive 

condition in comparison to the negative condition, they were considered to have 

positive implicit attitudes towards the target. If the contrary was true, a negative 

implicit attitude was attributed. For each test, the SC-IAT score was calculated by 

dividing the difference between means of RTs of the two classification conditions 

by the standard deviation of latencies of the two phases [26]. Scores around 0 in-

dicate no IAT effect; absolute values from 0.2 to 0.3 indicate a ―slight‖ effect, 

values around 0.5 a ―medium‖ effect, and values of about 0.8 to infinity a ―large‖ 

effect. In this study, positive values indicate that the target cue was implicitly as-

sociated with the positive dimension. All the SC-IAT scores showed adequate re-

liability (αs > .70). 

Stimuli. Infant stimuli were the same used into previous researches. In particular, 

TD-cry [23] and ASD-cry [19] were extracted from home videos of 13-month-old 

infants to be acoustically representative of the relative category. Both stimuli 

lasted 5 seconds each and were normalized for intensity. They were presented 

through headphones at a constant volume. Infant faces [3] portrayed infants with a 

mean age of about 6 months showing a neutral expression. 

3 Data Analysis 

Normality of univariate distributions of SC-IAT scores of each type of cue was 

preliminarily checked. To analyse the effect of the cue characteristics on the va-
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lence of infant cues, implicit associations were analysed by means of a 32 mixed 

ANOVA that treated infant Cue (TD-cry, ASD-cry and infant faces) as a three-

level within-subjects factor, and Gender (males vs. females) as a two-level be-

tween-subjects factor. Bonferroni correction was used to analyse post-hoc effects 

of significant factors, and partial eta squared (2
p) was used to evaluate the magni-

tude of significant effects. To investigate the association of implicit reactions to 

the different implicit cues, Pearson correlation coefficients were computed. 

4 Results 

The ANOVA on SC-IAT scores showed that implicit associations were influ-

enced by the Cue, F(2,90) = 17.56, p < .001,η
2
p = .281, not significant were the 

Gender main effect, F(1,45) = 1.07, p = .306, η
2
p = .023, and the CueGender in-

teraction, F< 1. Post-hoc analysis revealed that infant faces, M = 0.194, 95% CI 

[0.096; 0.293], were associated with the positive dimension, while the TD-cry, M 

= -0.183, 95%CI [-0.297; -0.068], and the ASD-cry, M = -0.154, 95%CI [-0.256; -

0.051], were associated with the negative dimension (see Figure 1). No differences 

were observed between typical and atypical cry. 

 

Fig. 1. Mean SC-IAT score as a function of the Cue (*p < .001) 

Finally, correlation analysis showed that the implicit reactions to infant cues 

were not significantly associated (see Table 1). 
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Table 1. Pearson correlation coefficients between implicit associations to infant cues 

Variables 1 2 3 

SC-IAT    

1. TD-cry —   

2. ASD-cry .210 —  

3. Infant faces -.030 .099 — 

5 Discussion  

The aim of the present study was to assess whether typical and atypical infant 

cries were associated with specific implicit responses in non-parent adults, as well 

as the consistency of implicit responses toward different infant cues. The literature 

showed that the cry of infants diagnosed with ASD has a specific acoustic pattern 

that activates specific brain areas, is differentiated by caregivers, and affects 

adults’ behaviours [9,19,24,25]. We hypothesized that ASD-cry would be associ-

ated with a more negative implicit response if compared with TD-cry and infant 

faces, with the latter showing a positive implicit association. Moreover, given that 

previous studies did not show gender differences in the valence of the implicit re-

sponses to infant faces and TD-cry [3,23], we expected that males and females 

would show a similar implicit association to infant cues. To test these hypotheses, 

participants were presented three kinds of infant cues (TD-cry, ASD-cry and in-

fant faces) and their implicit associations were measures by means of the SC-IAT 

paradigm. 

We considered infant cry because it has been showed that adult responses to 

this cue are associated to the quality of caregiver-infant relationships and child de-

velopment [12-15], and because it serves as a good basis for the investigation of 

child characteristics on adult responsiveness. We used the SC-IAT paradigm be-

cause to our knowledge it is the only paradigm that allows the direct investigation 

of the valence of responses to infant cues by taking into account the social desir-

ability bias [3,23]. This is the first study that implements this paradigm to investi-

gate adults' implicit reactions to atypical cries. 

In line with the previous literature [19,23], results showed that both typical and 

atypical cries were associated with the negative domain, whereas infant faces were 

associated with the positive domain [3], therefore showing that adults have a spe-

cific implicit response to infant faces and negative implicit associations toward in-

fant cries. Contrary to our expectations and the previous literature [19], no signifi-

cant differences were observed between typical and atypical cries. In their study, 

Bornstein and colleagues [19] used an explicit classification task showing that 

women were slower in classifying ASD-cry vs. TD-cry. A possible explanation 

could be that at implicit level the valence of the infant cry is independent of the 

acoustic pattern, and that the previous observed differences are related to more 
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controlled processes. Indeed, according to parental models [8,11], adult responses 

to infant cues are regulated at different levels, from more reflexive processes to 

more controlled ones. Another possible explanation could be that the way we im-

plemented the SC-IAT paradigm was not sensitive to evaluate the differences be-

tween typical and atypical cry. This is the first study that used SC-IAT to evaluate 

implicit responses to similar auditory stimuli. Future studies should replicate this 

study by modifying the paradigm to elucidate whether TD-cry and ASD-cry have 

specific implicit associations.  

With regards the gender differences, our results replicate previous findings 

showing similar implicit responses between males and females on infant faces and 

TD-cry [3,23]. Moreover, data showed that no gender differences were observed 

on ASD-cry. Therefore, this is the first study that directly investigated gender dif-

ferences in response to atypical infant cry. In the literature studies investigating 

gender differences on responses to typical infant cues showed a mixed pattern (see 

[3,23]). It is possible that gender differences are the expression of conscious or 

controlled thoughts and beliefs. Further studies that investigate adults' responses to 

infant cues by using a multilevel approach are needed. 

Finally, the associations between implicit responses to the different infant cues 

were investigated. Results showed a substantial independence between responses 

to cry (both typical and atypical) and infant faces. In the literature only one study 

[27] directly compared reaction (P300) to different infant cues and showed differ-

ential responses as a function of the infant cue. Further studies are needed to in-

vestigate to what extent responses to different infant cues are the expression of a 

general caregiving propensity or reflect different components. 

The results of this study should be interpreted with certain limitations in mind. 

First, we considered only a small sample (N = 48), therefore it is possible that the 

results neglected small effects size. Further studies with bigger samples should 

replicate the investigation and test the robustness of our findings. Second, we con-

sidered only non-parent adults because we were interested in the investigation of 

adults' responsiveness to infant cues independent of parental experience. Further 

studies should directly compare parents and non parents on implicit responses to 

typical and atypical infant cues. Third, we administered infant cues by adopting a 

unimodal methodology (acoustic vs. visual), while research showed that the mul-

timodal approach is a more valid methodology for investigating individual re-

sponses because human perception is holistic [28]. Further studies should replicate 

the findings by adopting a more ecological multimodal approach that integrates at 

least audio and visual information. Fourth, we measured implicit reactions only, 

but researchers agree that caregiving behaviours are regulated at different levels of 

processing. Further studies applying a multilevel approach should be carried out. 

Finally, we considered the valence of implicit reactions to different infant cues, 

but no direct measure of caregiving was considered. Further study should include 

a direct measure of caregiving to investigate the predictive validity of the implicit 

reactions. 
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6 Conclusions 

The result of this study showed that, independent of gender, implicit responses 

to typical and atypical infant cries have the same negative valence, while it con-

firmed that infant faces have a positive valence. Moreover, the data showed wide 

individual differences and that implicit responses to the different infant cues were 

not associated. If we assume that the valence of adults’ implicit associations to in-

fant cues may contribute to influencing the quality of adult-infant interaction, and 

consequent child development, then we may suggest that the evaluation of adult 

implicit associations to different infant cues should be included in the screening 

protocols in order to better prevent negative outcomes and to plan well-tailored in-

tervention programs aimed at facilitating the expression of sensitive caregiving 

towards infants. 
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