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Abstract: Children with ASD, even before receiving a formal diagnosis, express atypical 28 

patterns of distress vocalizations (namely, episodes of crying). Their cries have higher 29 

fundamental frequencies, shorter inter-bout pauses, and fewer utterances. Cries of 30 

children with ASD are also perceived differently from other cries, and these perceptual 31 

differences may alter parent-infant interaction. This study assessed multiple physiological 32 

responses in fathers and non-fathers to atypical distress vocalizations (cries of children 33 

with ASD), acoustically matched typical distress vocalizations (cries of typically 34 

developing children), and positive vocalizations (laughter of typically developing 35 

children). The experimental procedures were designed to measure how components of the 36 

autonomic nervous system respond to typical and atypical infant vocalizations. Three 37 

convergent methodologies (Galvanic Skin Response - GSR; cardiac dynamics via Inter-38 

Beat Interval - IBI; right hand temperature change - RHTC) were performed on two 39 

groups with contrasting caregiving experience: fathers of typically developing children 40 

(n=10) and non-fathers (n=10). Inferential statistical analysis compared the two groups 41 

(fathers, non-fathers) and three stimulus types (ASD cry, typical cry, laughter) for the 42 

three measures (GSR, IBI, RHTC). Both fathers and non-fathers showed greater negative 43 

responses (increased GSR) to ASD cries compared to typical cries and laughter. Fathers 44 

showed higher IBI and greater temperature increases (RHTC) than non-fathers while 45 

listening to typical and atypical cries. Fathers and non-fathers showed more emotional 46 

arousal mediated by sympathetic activation while listening to cries of children with ASD. 47 

Fathers were calmer and acted more promptly than non-fathers while listening to typical 48 

cries, perhaps because the fathers had more experience in caring for crying infants. These 49 

findings point to similarities and differences in fathers’ and non-fathers’ physiological 50 

responsiveness to cries of children with ASD and might guide specific intervention 51 

programs for parents of children at risk of ASD. 52 

 53 

 54 
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1. Introduction 57 

Caregiver behavioral responses ideally satisfy infant needs and ensure good future 58 

relationships (Bornstein, 2015). Deviations in infants’ communicative signals and/or 59 

misunderstanding their messages can compromise infant care, parental effectiveness, and 60 

the budding parent-infant relationship (Adachi et al., 1985; LaGasse et al., 2005), as 61 

seems sometimes the case in parent-infant interaction in early autism (Esposito & Venuti, 62 

2008). Results from different research groups (Bieberich & Morgan, 1998; Esposito & 63 

Venuti, 2009, 2010; Esposito et al., 2011, 2012, 2013; Oller et al., 2010; Sheinkopf et al., 64 

2000, 2012) have shown that children with Autism Spectrum Disorder (ASD), even 65 

before they receive a diagnosis, express atypical patterns of cry (higher fundamental 66 

frequency, shorter inter-bout pauses, fewer utterances) in response to social (Esposito et 67 

al., 2014b) and non-social stressors (Sheinkopf et al., 2012). A number of studies of 68 

women (mothers and non-mothers) have also revealed how episodes of crying in children 69 

with ASD are perceived as unexpected (Esposito and Venuti, 2008) and more ‘negative’ 70 

than those of typically developing children (Venuti et al., 2012). However, the literature 71 

on how men (fathers and non-fathers) react to children’s typical and atypical cries is still 72 

scant. In the present study, we begin to fill that gap by exploring how fathers and non-73 

fathers respond to a highly salient form of infant communication: crying.  74 

Economic and social changes have greatly modified contemporary paternal 75 

involvement in child caring, and fathers are as important as mothers in children’s 76 

development (Parke, 2002). Some contemporary observers have noted fathers’ increasing 77 

involvement with their children (Gray & Anderson, 2010; Pleck, 2012). Following this 78 

social trend, the psychological literature has investigated paternal involvement in 79 

caregiving by assessing behavioral, hormonal, and central nervous system responses to 80 

stimuli produced by infants. This literature suggests that experiences acquired in 'being a 81 

father' engender different reactions to child cries in comparison to non-fathers (Seifritz et 82 

al., 2003; Storey et al., 2000). Although paternal involvement in childcare is important in 83 

challenging situations, as in tending children with ASD (Ozturk et al., 2014), there is still 84 

limited research on the topic. Recent evidence has pointed to similarities and differences 85 

in parenting between mothers and fathers of children with ASD and relations among 86 

parental stress, mental health, and parenting attitudes (Ozturk et al., 2014). These results 87 
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in turn point to the importance of developing specific intervention programs where 88 

fathers might play a specific therapeutic role.  89 

1.1 Crying in typical and atypical development 90 

Infant crying is a highly organized but complex communication that prompts 91 

parent-infant interaction. Crying in infancy appears to motivate caregiver proximity, 92 

instigate social interactions, and express needs (Wood & Gustafson, 2001), and these 93 

vital functions are evident in typical and atypical development alike. When the system 94 

functions optimally, parents seem to know what their crying baby needs even before they 95 

check diapers or feeding schedules. One clue that parents use in determining the wants 96 

and needs of their baby can be found in the acoustic components of infant distress 97 

vocalization. At least three different clusters of crying have been identified based on the 98 

acoustic properties of cries, and all are widely observed in infants: the anger cry (loud 99 

and prolonged vocalization), the hunger and basic cry (rhythmic and repetitive 100 

vocalization), and the pain cry (sudden onset, initially long, and extended breath holding) 101 

(Wolff, 1969). These three patterns of crying are present in typically developing children 102 

in different cultures (Barr et al., 1991) and likely arise in response to aversive internal or 103 

external stimulation. They are produced by coordination among several brain regions, 104 

including the brainstem, midbrain, and limbic system (LaGasse et al., 2005; Lester & 105 

LaGasse, 2008). The lower brain stem controls the muscles of the larynx (Lester & 106 

Boukydis, 1990). The limbic system and the hypothalamus participate in crying initiation, 107 

the midbrain in the configuration of crying patterns (midbrain), and the reticular 108 

activating system in the motor coordination of respiration, larynx, and articulation 109 

(Zeskind & Lester, 2001). 110 

Cries of children with ASD are perceived differently from cries of typically 111 

developing (TD) children, and this different perception may alter basic parent-infant 112 

interaction. Esposito et al. (2012, 2013) found that the cries of children with ASD are 113 

judged to be more distressing than the cries of TD children by adults even from diverse 114 

cultural groups (Asian and European). A concordant pattern of results, where ASD cries 115 

were processed as more ‘negative’ than cries of TD children, was found in an fMRI study 116 

in adults with and without caregiving experience. Venuti et al. (2012) reported that the 117 

cries of infants with ASD, compared to those of TD infants, elicited increased activity in 118 
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brain regions (left inferior frontal gyrus/anterior insula) associated with the emotional 119 

processing of aversive and arousing stimuli, suggesting that ASD cries may be perceived 120 

as even more aversive and/or arousing than TD cries. Finally, Esposito and Venuti (2009) 121 

found that maternal reactions to the crying of 1-year-olds later diagnosed with autism 122 

were qualitatively different (fewer touch and/or rocking and more verbal production) 123 

from responses to cries of matched TD control children.  124 

 125 

1.1 Current Study 126 

Most of the literature in this field has focused on behavioral responses to crying in 127 

women. Here, we explored physiological (rather than behavioral) responses in men to 128 

normal distress vocalizations (TD crying) and atypical distress vocalizations (crying of 129 

ASD children) matched with positive vocalizations (laughter). The autonomic nervous 130 

system (ANS) functions largely below the level of consciousness; it is divided into a 131 

parasympathetic nervous system (PSNS; a quick response mobilizing system) and a 132 

sympathetic nervous system (SNS; a more slowly activated system). Our experimental 133 

procedures were designed to measure how different components of the ANS respond to 134 

typical and atypical infant distress vocalizations. Specifically, we employed three 135 

methodologies that measure different components of the ANS. (i) Perception assessed by 136 

measuring the Galvanic Skin Response (GSR; skin conductance increases with sweating 137 

that is regulated by the SNS which is aroused by negative stimuli). (ii) Physiological 138 

assessments of calm versus stress assessed by monitoring heart dynamics measured by 139 

cardiac Inter-Beat Interval (IBI; temporal distance in msec between two consecutive 140 

beats of the heart; increases of IBI are associated with a calming, and decreases are 141 

associated with stress, mediated by both the SNS and PSNS). (iii) Promptness to action 142 

assessed by measuring increases in the temperature of the right hand (increases in skin 143 

temperature of the right hand are associated with arousal and activation mediated by the 144 

SNS; Rimm-Kaufman & Kagan, 1996). These physiological assessments were performed 145 

on two groups of men with contrasting caregiving experience (fathers of typically 146 

developing children and non-fathers) with the aim of testing the following hypotheses: 147 

(i) GSR: we expected that both fathers and non-fathers would show greater 148 

negative responses, measured as increased GSR, to atypical cries because ASD 149 
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cries have specific characteristics (higher fundamental frequency, shorter inter-150 

bout pauses, fewer utterances, and perception as unexpected) that render them 151 

unexpected and negative .  152 

(ii) IBI: we expected that fathers will be calmer than non-fathers while listening to 153 

cries (fathers will have higher IBI, a measure of a calming response) because 154 

fathers have more experience in caring for crying infants. Following Seifritz and 155 

colleagues (2003), non-fathers may be more attracted than fathers to positive 156 

vocalizations; thus, we expected non-fathers to show higher IBI than fathers.  157 

(iii) RHTC: In terms of arousal and activation, we expected that fathers would be 158 

more activated or prompted to act (showing greater increases of the temperature 159 

of the right hand) than non-fathers while hearing cries. In terms of activations we 160 

did not expect differences between fathers and non-fathers to non-distress infant 161 

vocalizations.  162 

2. Method 163 

 164 

2.1 Participants 165 

A total of 22 adult males recruited from a database of people who had previously given 166 

consent to be enrolled in psychological human studies in the urban area of Wako-Shi, 167 

Saitama (Japan) participated. Exclusion criteria were neurological or psychiatric 168 

disorders, including substance abuse/dependence and psychotropic medication. In 169 

research involving autonomic measures, care is taken to control participants’ use of 170 

prescription medications/illicit drugs and alcohol consumption. Participants were not 171 

drinkers nor had they consumed alcohol or taken medication in the 24 hours preceding 172 

the study. All participants signed informed consents and no incentives were given to the 173 

participants. All participants’ education levels were matched across father and non-father 174 

groups. Participants were all highly educated (all had at least a University degree) and 175 

their socioeconomic status, measured with the Four-Factor Index of Social Status 176 

(Hollingshead, 1975) did not differ for the two groups (medium-high level). Of the 22 177 

participants recruited, data were analyzed for 20; this number enabled us to detect large 178 
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effects (effect size >.8) employing t-test family statistics on independent groups with a p-179 

value set at 0.05. One participant (a non-father) was excluded from the sample because he 180 

was being treated for a psychiatric condition, and data from another participant (a father) 181 

were excluded because of technical problems during the experiment. Fathers of TD 182 

children under 3 years of age (n = 10), mean age of 33 years (SD = 3.2) did not 183 

statistically differ from non-fathers (n = 10), mean age of 32 (SD = 4.5), t(19) = .95, ns. 184 

Finally, for the father group, the amount of time spent with their children was assessed. 185 

All the fathers were living with their spouse and children 7 days/week and spent the 186 

majority of their free time with their children. All fathers declared that they were 187 

involved daily in some caregiving activities (i.e., milk bottle preparation, changing 188 

diapers, and bedtime routines).  189 

2.2. Stimuli 190 

Target stimuli were distress vocalizations (infant cries). Typically developing infants’ 191 

cries [Typ-C] were compared with two other infant vocalizations: atypically developing 192 

infants’ cries (cries of children with ASD [ASD-C]) as well as positive vocalizations 193 

(infant laughter [L]). Infant vocalizations were extracted from home videos (details for 194 

the specific groups are provided below). A research assistant, who was unaware of the 195 

purposes of the study and blind to children’s typical versus atypical group membership, 196 

reviewed video records of the children for appropriate stimuli. An exclusion criterion was 197 

that the audio recording of infant vocalization contained background noise that would 198 

interfere with acoustic analysis (e.g., adult talk, sounds from toys, or other environmental 199 

noise). To optimize and equate for sound quality and volume, and ensure that the stimuli 200 

were representative of the typical range of infant vocalizations, the first 5 sec of infant 201 

vocalizations were used as experimental stimuli. A total of 8 stimuli per class were 202 

selected (Typ-C, ASD-C, and L). 203 

 204 

Typical cry stimuli [Typ-C]. Infant distress vocalizations (cries) were extracted from 205 

home videos of unedited cry bouts of 10 TD (5 girls/5 boys) firstborn 13-month-olds. TD 206 

children were part of a longitudinal research project and did not present any cognitive 207 

concerns as confirmed by their Wechsler Preschool and Primary Scale of Intelligence-II 208 

(WPPSI-II; the reliability coefficients for the WPPSI-II U.S. composite scales range 209 
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from .89 to .95; Wechsler, 1989) scores at age 4 years.  210 

 211 

Atypical crying stimuli [ASD-C]. Infant distress vocalizations (cries) were extracted from 212 

home videos of unedited cry bouts of 10 ASD (5 girls/ 5 boys) firstborn 13-month-olds 213 

later diagnosed with Autism Spectrum Disorder. The home videos belonged to a database 214 

collected during a longitudinal study of early markers of autism. Children with ASD 215 

received a clinical diagnosis between 36 and 40 months of age (1) from a child 216 

psychiatrist according to DSM-IV-TR criteria (APA, 2004), and (2) they met the Clinical 217 

diagnosis of ASD for the DSM-5 (APA 2013), confirmed by (2a) the Autism Diagnostic 218 

Interview-Revised (ADI-R; a semi-structured, investigator-based interview for caregivers 219 

of individuals who may be ASD; ADI-R psychometric characteristics were excellent: 220 

both specificity and sensitivity are higher than 90%; Lord, Rutter, & Couteur, 1994) and 221 

(2b) the Autism Diagnostic Observation Schedule-Generic (ADOS-G; a semi-structured 222 

assessment of social interaction, communication, play, and imaginative use of materials 223 

for individuals who may have ASD; ADOS specificity = 97% and sensitivity = 96.7%; 224 

Lord et al., 2000). To eliminate cases of secondary autism, children with ASD were free 225 

from other medical conditions (e.g., seizures, Fragile X syndrome) and had no visual or 226 

hearing impairments. Their cognitive level was evaluated as average at the age of 4 years 227 

using the Griffiths Mental Development Scales (reliability of the administration is 90%; 228 

Griffiths, 1996; Hanson, 1982; Luiz, Barnard, Knoesen, & Kotras, 2004).  229 

 230 

Acoustic details of crying stimuli. To be sure that Typ-C and ASD-C stimuli were 231 

acoustically different and representative of the typical range of cry sounds for TD and 232 

ASD groups, respectively, cry sounds were digitized and analyzed using Praat acoustic 233 

analysis software (Boersma & Weenink, 2005). Episodes of crying of the two types 234 

differed in the duration of pauses (a silence longer than 250 ms within the episode of 235 

crying) in sec (TD: M = 1.25, SD = 0.29 and ASD: M = 0.62, SD = 0.91), F(1,19) = 2.59, 236 

p < .05), and in the number of utterances (expressed vocalization of distress between two 237 

pauses; TD: M = 3.15, SD = 1.33 and AD: M = 2.06, SD = 1. 91), F(1,19) = 3.88, p < .05, 238 

within episodes of crying. Next, long-term average spectrum (LTAS) was employed to 239 

provide spectral information for each cry episode. LTAS is helpful in discriminating cry 240 
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characteristics of different categories of children (Lin & Green, 2007). For all cries, the 241 

First Spectral Peak (FSP) of the LTAS was obtained. FSP is the frequency value (in Hz) 242 

of the first amplitude peak across the LTAS. It is an estimate of the average f0 of an 243 

episode of crying (Lin & Green, 2007). FSPs (in Hz) of cries were lower for TD children 244 

(M = 469.89, SD = 29.97) than for ASD children (M = 519.67, SD = 27.21), F(1,19) = 245 

3.35, p < .05. These results are consistent with previous findings that have indicated that 246 

cries of children with autism usually have different waveform modulations in terms of 247 

shorter pauses, fewer utterances, and higher fundamental frequency and are perceived as 248 

more unexpected (Esposito & Venuti, 2010; Esposito et al., 2011, 2012, 2013, 2014b). 249 

 250 

Laughter stimuli. Infant positive vocalizations (laughter) were extracted from home 251 

videos of unedited laughter bouts of the same infants used for extracting the Typ-C 252 

stimuli. The duration of pauses (a silence longer than 250 ms within the episode of 253 

laughter) in sec was M = 1.38 (SD = 0.50), and the number of utterances (expressed 254 

positive vocalization between two pauses) was M = 3.63, SD = 0.91. FSPs (in Hz) of 255 

laughter were M = 371.51, SD = 18.07. These results accord with previous research 256 

(Scheiner et al., 2002). 257 

 258 

2.3. Stimulus presentation and response measurements 259 

After stimulus preparation, 24 audio files were presented randomly to participants 260 

(recorded at 44,100 Hz with a stereo resolution of 32 bit) interspaced with 10 sec of 261 

silence, using a personal computer in a sound shielded room. Every stimulus was 262 

presented twice. Participants were asked to listen to the stimuli while focusing on a “+” 263 

sign on a light-green neutral background, shown on a large LCD display (101 cm) placed 264 

at 100 cm from the participants. 265 

To monitor ANS responses during the task different measures were collected with 266 

a Biosemi Active 2-system with electrodes: (i) Galvanic Skin Response (GSR) measured 267 

by the impedance of the skin and placed on the right hand; (ii) Inter-Beat Interval (IBI) 268 

was extracted from a plethysmograph sensor from ADI instruments (MLT1020) that uses 269 

an infrared photoelectric sensor to detect changes in tissue blood volume and placed on 270 

the right hand; and (iii) Peripheral temperature was measured with a sensor from HP-271 
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Company (Agilent 21078A) and placed on the right hand. We connected the PC’s audio 272 

card line output to the Biosemi amplifier, and the audio track was used as temporal 273 

marker. All signals were sampled at 2048 Hz. 274 

 275 

2.4. Preliminary analyses and analytic plan 276 

Prior to data analysis, correlations among the three measures were assessed. Because they 277 

are associated with different characteristics and modulated by different components of 278 

the ANS (SNS and PSNS), the three measures were not correlated (r range = -.12 to +.15). 279 

Then, univariate and multivariate distributions of dependent variable scores were 280 

examined for normality, homogeneity of variance, outliers, and influential cases (Fox, 281 

1997). IBI scores were normally distributed; GSR and temperature scores were not and 282 

were treated as non-continuous variables in the subsequent analyses. The distance of each 283 

case to the centroid was evaluated to screen for multidimensional outliers (Fox, 1997). To 284 

compare fathers’ versus non-fathers’ physiological responses to the different acoustic 285 

stimuli for the IBI scores (continuous variable) an RM-ANOVA (repeated measures = 286 

Typical Cry, ASD Cry, and Laughter) was used.  For the non-continuous variables (GSR 287 

and temperature changes), configural frequency analyses used Lehmacher’s test  (z’L) 288 

with Küchenhoff’s continuity correction (von Eye, 2002).  289 

3. Results 290 

(i) Galvanic Skin Response. Participants with GSR increases were not equally distributed 291 

across the three stimuli, χ
2
 (11) = 28.01, p < .05. Figure 1 shows that both fathers and 292 

non-fathers were significantly more likely to show GSR increases while listening to ASD 293 

cries (z’L = 1.75, p < .05).  294 

(ii) Inter-Beat Interval (IBI). The RM-ANOVA showed a significant interaction, 295 

F(1,734) = 24.42, p<.05, ηp
2=.07, but no main effects for stimuli or parental status.  296 

Figure 2 shows that fathers had higher IBI than non-fathers to both the typical cries (Typ-297 

C: M difference (Fathers – Non-Fathers) = 5.42, SE = .01, p < .05, ηp
2=.06) and ASD cries (ASD-298 

C: M difference (Fathers – Non-Fathers) = 11.45, SE = .009, p < .01, ηp
2=.08).  299 

 (iii) Right Hand Temperature Change. Participants with peripheral temperature increases 300 
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were not equally distributed across the three stimuli, χ
2
 (11) = 31.73, p < .01.  Figure 3 301 

shows that more fathers had a right hand temperature increase than non-fathers for both 302 

for typical cries (z’L = 1.81, p < .05) and ASD cries (z’L = 1.96, p < .05). 303 

 304 

4. Discussion 305 

The parenting literature has emphasized how differential patterns of child 306 

behavior in early infancy may influence caregiver behavior. Most of this literature 307 

focuses on behavioral responses to stimuli produced by infants (vocalizations, faces, etc.) 308 

primarily in women (often mothers). However, considering contemporary increases in 309 

fathers’ involvement in child caring (Bornstein, 2015; Gray & Anderson, 2010; Ozturk et 310 

al., 2014; Parke, 2002; Pleck, 2012), in this study we explored responses in males to such 311 

stimuli. Specifically,  we assessed multiple physiological responses in fathers and non-312 

fathers to typical infant distress vocalizations and atypical distress vocalizations matched 313 

with positive vocalizations. In summary, measuring different components of the 314 

autonomic nervous system, we found some different responses to these stimuli are 315 

activated in fathers and non-fathers and that specific activations are prompted by the 316 

developmental typicality of the stimuli. Both fathers and non-fathers showed enhanced 317 

negative responsiveness (increased Galvanic Skin Response) to crying of children with 318 

ASD. This result is consistent with previous studies of women (that revealed negative 319 

patterns of behavioral responses to crying of children with ASD; Esposito & Venuti, 320 

2008; Venuti et al., 2012; Esposito et al., 2015b). It seems that ASD cries are regularly 321 

processed as more negative. This result is likely driven by specific characteristics of ASD 322 

cries (higher fundamental frequency, shorter inter-bout pauses, fewer utterances, and 323 

perception as unexpected). This finding is informative from a parental care perspective. It 324 

is possible that biases in evaluating levels of distress expressed in cries of children with 325 

special needs undermine the adequacy of caregiver responses. Overestimating the level of 326 

distress expressed in an episode of crying may jeopardize caregiver responsiveness, 327 

whereas “successful recognition and evaluation of children’s vocalizations can be critical 328 

for bonding mechanisms and for offspring well-being and survival” (Seifritz et al., 2003, 329 

p. 1367). Additional studies might yield greater understanding of mechanisms underlying 330 

early social parent-infant interaction and may guideline expert support for caregivers and 331 
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practitioners interacting with children with ASD.  332 

We also found that fathers were generally calmer (lower IBI) than non-fathers 333 

while listening to infant cries, perhaps because fathers have more exposure to or 334 

experience in caring for crying infants. The fact that fathers were less excited while 335 

listening to crying is not an indication that they were less aroused. Differences in 336 

peripheral temperature, specifically increased temperature of the right hand, were evident 337 

when fathers listened to crying. Although the mechanism behind the emotional regulation 338 

of temperature via the sympathetic nervous system is still not clear, a number of studies 339 

(see for example: Esposito et al., 2014a, 2015a) have pointed out how changes in 340 

temperature may be used to measure arousal and activation, and increases in skin 341 

temperature of the right hand are normally associated with arousal and activation 342 

mediated by the SNS (Rimm-Kaufman & Kagan, 1996). Thus, it may be that fathers act 343 

more promptly while listening to a crying baby. This result may also be interpreted as 344 

related to infant exposure. In other words, fathers having more experience in caring for 345 

crying infants may develop specific neural mechanisms that facilitate their reactions to 346 

infant distress.  347 

4.1 Limitation and Future Studies 348 

Some limitations of this experiment point to future directions of study. First, we 349 

only analyzed small samples (N=20), and only fathers of typically developing children 350 

participated. Larger samples and parents of children with ASD may be informative 351 

because parents of children with ASD may be more used to cries of children with ASD 352 

and not consider them as distressing as do parents of typically developing children. Our 353 

results also underscore the desirability of future research on brain responses of adults to 354 

infant crying. Future studies might employ electrophysiological techniques (Maupin et al., 355 

2015) to identify brain neural networks that render the perception of atypical cries  as 356 

more distressed. We also suggested that it will repay to implement “hyperscanning” 357 

sessions (parallel recording of multiple participants) to investigate the responses of 358 

multiple caregivers (e.g. mothers and fathers) who are simultaneously exposed to typical 359 

and atypical cries.  360 

5. Conclusions 361 
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In accord with behavioral studies that have been conducted principally in women, fathers 362 

and non-fathers show more emotional arousal mediated by sympathetic activation 363 

(increased GSR) while listening to cries of children with ASD. It seems that ASD cries 364 

are processed as more negative. This result is likely engendered by specific 365 

characteristics of ASD cries. Fathers were less excited (lower IBI) than non-fathers while 366 

listening to cries, perhaps because fathers have more exposure to or experience in caring 367 

for crying infants. Fathers were also more prompted to act (increase of the RHTC) than 368 

non-fathers while listening to cries. However, no differences emerged between fathers 369 

and non-fathers in these reactions to infant non-distress vocalizations.  370 

These findings highlight similarities and differences in fathers’ and non-fathers’ 371 

physiological responsiveness to cries of children with ASD and might guide intervention 372 

programs for parents of children at risk of ASD. Specifically, as the current study 373 

highlights for male participants and previous studies have shown for female participants 374 

(Esposito & Venuti, 2008; Venuti et al., 2012), the acoustic qualities of a cry of a child 375 

with ASD may elicit more negative reactions and more distress. Because of this distress, 376 

there is increased risk that caregivers may give inadequate feedback to the child in order 377 

to reduce the cause of a specific crying episode. An intervention program for parents at 378 

risk of ASD might train them to attend to atypical crying episodes so parents can 379 

correctly interpret the distress signals of their child even though their child’s cries are 380 

atypical. An excellent example of this process of accommodation, where parents better 381 

understand a signal after training, is provided in Cri-du-Chat syndrome. The Cri-du-Chat 382 

syndrome (also called deletion 5p syndrome) is a rare genetic disorder resulting from a 383 

missing portion of chromosome 5. The peculiarity of this syndrome (from which it gets 384 

its name) is the characteristic cry sound, like a meowing kitten and is characterized by 385 

cries of very high pitch and short duration. Although the meaning of an episode of Cri-386 

du-Chat is difficult to impossible to understand at first, parents of children with this 387 

disorder can, after adequate training, come to understand their child’s needs and wants.  388 

In conclusion, we believe that the current study highlights how fathers differ from 389 

non-fathers in responding to some key infantile communicative cues. Our results raise 390 

further questions of how fathers may differently respond from mothers and how these 391 

differences may inform clinical settings as well as typical development. 392 

393 
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Figure Legends 525 

 526 

Figure 1 527 

Percentage of participants who showed GSR increases while listening to three classes of 528 

stimuli (Typically developing infants’ Cries [TYP-C]; cries of children with ASD [ASD-529 

C]; and positive vocalizations (infant laughter [L]). Fathers and non-fathers were 530 

significantly more likely to show GSR increases while listening to ASD cries 531 

(Lehmacher’s test  z’L = 1.75, p < .05). * p < .05.  532 

533 
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 534 

Figure 2 535 

Mean levels of Inter-Beat Interval (IBI) while listening to the three classes of stimuli 536 

(Typically developing infants’ Cries [TYP-C]; cries of children with ASD [ASD-C]; and 537 

positive vocalizations (infant laughter [L]). Fathers had higher IBI than non-fathers to 538 

both typical cries (p < .05) and ASD cries (p < .01). * p < .05. ** p < .01. 539 

540 
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 541 

Figure 3 542 

Percentage of participants who showed peripheral temperature increases (measured on 543 

the right hand) while listening to the three classes of stimuli (Typically developing 544 

infants’ Cries [TYP-C]; cries of children with ASD [ASD-C]; and positive vocalizations 545 

(infant laughter [L]). More fathers had right hand temperature increases than non-fathers 546 

for typical cries (z’L = 1.81, p < .05) and ASD cries (z’L = 1.96, p < .05). * p < .05.  547 


