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Abstract
The relationship between child maltreatment andsphggical reactivity to infant
crying was evaluated using measures of heart Hg (n a sample of 30 maltreating
and 24 non-maltreating mothers. For the maltreagirayp, child maltreatment had
been substantiated. During a standardized cry jgaradnothers listened to nine cry
sounds of three different pitches. Each fundameinégjuency was presented three
times, over three blocks. Mothers rated the urgexiagach sound and indicated what
their caregiving responses would be. Maltreatingthes showed a lower HR
reactivity than non-maltreating mothers to thetfasd second block of cry sounds as
compared to baseline. A lack of functional physiital reactivity when required

may explain their impaired ability to respond adsely to their children.



Introduction

Child maltreatment is the outcome of multiple padlge/with different interacting risk
factors, including parent and child characteristi@own, Cohen, Johnson, &
Salzinger, 1998). Deviant child behavior and infanging are examples of child
characteristics capable of evoking abusive resmofigen caregivers (Ammerman,
1990; Frodi, 1981). A partial explanation for almesresponses of some parents but
not others has long since been suggested to Ighysiological reactivity to infant
stimuli such as crying (Disbrow, Doerr, & Caulfiet®77; Friedrich, Tyler, & Clark,
1985). Overall, abusive parenting has been founthetcassociated with increased
physiological reactivity to infant crying, but fim)s have been inconsistent (see
McCanne & Hagstrom, 1996, for a review). McCanné Hiagstrom (1996) point out
that this may be due to methodological differensegh as the type (visual versus
auditory) and length of experimental stimuli, arfe ttype of comparison stimuli
(infant versus nonsocial). Therefore, the cursgotly aims at evaluating heart rate
(HR) reactivity to infant crying in maltreating nietrs as compared to non-
maltreating mothers using a standardized cry pgnadi

The possible negative outcomes for children wheoarhave been victims of
abuse and neglect range from poor social functgtorimpaired stress regulation and
psychopathology (Alink, Cicchetti, Kim, & Rogosc®012; Cicchetti & Toth, 2005;
Spinhoven et al., 2010). Thus, understanding théetiying mechanisms of child
abuse and neglect is necessary for the developofeeffective prevention and
intervention programs (Ammerman, 1990). One sucpomant mechanism may be
parents’ physiological responses to infant cryi@m the one hand, through crying

infants communicate their distress and effectuatemal proximity and nurturance



(Ainsworth, 1969). For the formation of a secuta@tment bond during the first year
of life it is important that caregivers adequatplpvide care when so solicited by
their children (De Wolff & Van 1Jzendoorn, 1997)n@he other hand, infant cries can
be perceived as aversive and as such may evokh parenting responses (Frodi,
1981). The contrast between these effects of intaying, ensuring survival by
eliciting caregiving responses yet forming a riaktbr for child abuse and even death,
has been amply highlighted (Frodi, 1985; LaGassalN& Lester, 2005; Zeskind &
Shingler, 1991).

One factor that has been identified as influencihg perception of and
response to infant crying is the cry sound’s funeatal frequency (Crowe &
Zeskind, 1992; LaGasse, Neal, & Lester, 2005). €&ynds that are higher in pitch
are perceived as more urgent and may release reosstige caregiving responses
(Zeskind, 1980). This finding is congruent with tbenceptualization of crying as a
graded signal, which varies in intensity reflectittee urgency of the underlying
motivation (Murray, 1979). It also supports theiootof differential responsiveness
(Hubbard & Van lJzendoorn, 1991), according to Wwhimly vocalizations of severe
distress require a prompt response. Deviant crysims, such as extremely high
fundamental frequency, are indeed associated wigh infant vulnerability like
prematurity, perinatal problems, and medical orralgical conditions (Frodi et al.,
1978; Soltis, 2004). However, high-pitched sounds haw® d&leen associated with
more intended harsh responses (Out, Pieper, Bakerii@nenburg, Zeskind, & Van
IJzendoorn, 2010). This suggests that besides acattsracteristics, contributing
factors to differential perception and behaviorasponses may also lie within

caregivers, which is consistent with the interaxtmature of child maltreatment.



Physiological reactivity to infant crying, suchragasured by heart rate (HR),
can be considered one of those contributing facttirdyas been suggested that
children’s arousal as expressed by crying leadsitonomic arousal in the caregiver,
which consequently triggers caregiving behaviorsied, Sale, Maio, Huntington, &
Weiseman, 1985). Incoherently, increased HR redégtio infant crying has been
associated with promptness of response (Del Vecdhalter, & O’Leary, 2009),
which is a necessary condition for parental seisitiyet has also been related to
child abuse (Frodi & Lamb, 1980). Recently, Jooard colleagues (2012) found that
increased HR reactivity was related to highly siresicaregiving as observed in free
play and bathing sessions. They interpreted thesults in line with the autonomic
subsystems of Porges’ (2007) polyvagal theory.ceoedance with this theory, high
HR can result from activation of the sympatheticvoes system (SNS), which is
associated with the perception of threat and aesponding preparation for a ‘fight or
flight’ response. An alternative option is thasiems from underlying activity of the
parasympathetic nervous system (PNS). In that ei®&gent vagal brake functioning
regulates behavior and emotion, thus promoting geigent and disengagement with
an unthreatening environment. The findings by Joosed colleagues (2012)
supported this alternative, since high HR in sémesitnothers was accompanied by
high respiratory sinus arrhythmia (RSA) withdrawahus, highly sensitive parents
may be prepared for social communication by inadgshysiological reactivity to
infant crying, as seen in high HR accompanied Iy lRSA withdrawal. Conversely,
(potentially) abusive parents may perceive the dsuas threatening and show
increased HR through underlying SNS activation.

So far, little research has been done on HR meBctio infant crying with

mothers whose maltreatment of their children hadnbsubstantiated. The current



study adds to the literature by evaluating phygimal reactivity and intended
caregiving responses in a group of maltreating ersthas compared to non-
maltreating mothers. In accordance with recommeosit by McCanne and
Hagstrom (1996), infant cry sounds were standaddemed varying in pitch. Since
both more sensitive and least sensitive (i.e., ewfyll and abusive) mothers have
been known to show increased HR reactivity to ihfaging, no clear hypothesis can
be formed concerning HR reactivity to cry soundstfe current sample. As for the
urgency the mothers ascribe to the cry soundstaidibtended caregiving responses,
the notion of underlying SNS activation in maltiegtmothers, and their perception
of threat, suggests that maltreating mothers nrifiet cry sounds as more urgent than
non-maltreating mothers, and perhaps intend toorespmnore harshly. Zeskind and
Shingler (1991) however, found that abusive pareatsd hyperphonated cries as
sounding less urgent than did comparison paretisrefore, these analyses may be

considered exploratory.

Method

Participants

The sample consisted of 30 maltreating and 24 naltreating mothers who
were recruited at a mental health facility. The tnealting mothers received family
treatment, either as outpatients or as inpatievitgreas the non-maltreating mothers
were recruited in a clinical subdivision concernidgvelopmental or learning
problems for at least one of their children. Thetreating mothers were informed
about the study by their therapists. Child Protectbervices (CPS) records were
coded to substantiate recent or ongoing maltredtmesing the Maltreatment

Classification System (MCS; Barnett, Manly, & Cietfn, 1993). When records were



inconclusive, the mother's psychiatrist was intewed using a semi-standardized
interview about the mother’s parenting problemse filon-maltreating mothers were
approached by research assistants who travelledeoof the facility’s locations for
personal recruitment. To verify the absence of mattment, a Dutch adaptation of the
Maternal Maltreatment Classification Interview (MMCCicchetti, Toth & Manly,
2003) was used.

The mean age of maltreating mothers was 37.60 y8&rs 7.75). All were of
Caucasian ethnicity, except for one mother, who wa#\frican descent. Of the
maltreating mothers, 45% had completed elementahod or a short track of
secondary school, 39% had an advanced secondapplsoh vocational school
diploma, and 13% had finished college or universityey had an average of 2.3
= 1.23) children with a mean age of 9.24 ye&B £ 5.23). The mean age of the non-
maltreating mothers was 43.21 yed®®E 4.88). In this group, all mothers were of
Caucasian ethnicity. The majority (58%) had an aded secondary school or
vocational school diploma, while 25% had finishéehgentary school or a short track
of secondary school, and 8% held a college or usityedegree. They had an average
of 2.46 SD= 1.02) children with a mean age of 12.83DE 3.34).

There were no significant differences between tioeigs regarding ethnicity,
educational level, and number of childrgs & .27). Mothers in the maltreating group
and their children were significantly younger thaothers and children in the non-
maltreating groupt(49.54) = -3.24p < .01 and(49.60) = -2.85, p < .01, respectively.
However, since neither maternal nor children’s mage were related to the outcome
measure, they were not considered for further amaly

The study was approved by the Ethics Review Boéttie Leiden University

Medical Center. All mothers signed an informed @mdgorm for participation and, in



the maltreating group, for researchers’ acceskdddamily files. As a compensation

for completed participation they received 40 Ewssvell as travelling expenses.

Procedure

Mothers were contacted for two individual appoinirse which took place at
a facility’s location that was familiar to them. fng the first visit, they completed
three computer tasks, of which the Cry Paradignskdel & Shingler, 1991) reported
on here was the first, and during which an eleatrdiogram (ECG) signal was
recorded. Afterwards, mothers filled out two quastiaires: one concerning health-
related practices prior to the session, such askidg coffee, smoking, and
exercising, and a second one assessing backgrovfodnation of their family
situation, such as educational level, marital statund children’s ages. Furthermore,
for the non-maltreating group the session endech wite MMCI. The Adult
Attachment Interview (George, Kaplan & Main, 1986dk place during the second

visit. These data will be presented elsewhere.

Measures

Maltreatment Classification Systefihe Maltreatment Classification System
(MCS; Barnett et al., 1993) was used to code aldents of maltreatment reported in
the clinic’s records from Child Protective Servig€PS) and the child care office.
For this purpose it has been proven to be a reliaod valid system (Cicchetti,
Rogosch, Gunnar, & Toth, 2010). Only incidents imirgg maternal maltreatment
were considered for coding. In accordance with afp@nal definitions of the MCS,
different subtypes of maltreatment were coded: jghysabuse, physical neglect,

emotional abuse, and emotional neglect (no mothas ¥ound to have sexually
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abused any of her children). A distinction was mbdeveen abuse, which included
physical and emotional abuse, and neglect, congisti physical and emotional
neglect. Coding was done by trained research asssstinterrater reliability on 15
files was good withc = .82 for abuse and = 1.00 for neglect. For the presence vs
absence of maltreatment there was full agreemeitt, wwv= 1.00. Subsequently, all
records were coded by two different research asgstand discrepancies were
resolved through discussion.

All mothers in the maltreatment group were foundhtve been neglectful
towards their children, either physically or ematdly. Furthermore, for 50% of the

mothers incidents of abuse, again either physicahwtional, were coded.

Cry Paradigm. The cry paradigm was presented on a laptop withrifaep
software. A six-minute baseline of neutral images iollowed by three blocks with
three cry sounds each. Within blocks, sounds ditfen fundamental frequency; the
three cries of 500, 700, and 900 Hz were presdntadandom order. All sounds had
a duration of 10 seconds, containing seven cryratpns, and were presented
through Sennheiser HD202 headphones at a consténhe&. The paradigm ended
with another four-minute baseline of neutral imag&fier each cry sound mothers
were presented with four questions, two of whichaaned the characteristics of the
sound (i.e., its perceived urgency and the babgisgived health) and the other two
assessed mothers’ arousal and aversion to the sduiosequently, they were
presented with seven more questions about theind®d caregiving response to the
baby. All questions were answered on a 5-poinhgasicale and mothers were given a
minimum of one minute and a half to do so beforedtart of the next sound, during

which their saliva was collected to assess levelpgha amylase. These results will
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be presented elsewhere. To get acquainted withyaseaund and the questions,
between the first baseline period and the threekisldhey practiced with the cry of
500 Hz.

The sounds were obtained by recording the spontsnaying of a healthy, 2-
day-old, full birth weight, and full-term baby girbf which a 10-second period was
then selected. The seven cry expirations withimdethad a mean duration of 1055
msec (range, 545 to 1899 msec). The original ctig wimean fundamental frequency
peak of b = 452.6 Hz (range, 425.2 to 515.6 Hz; 500 Hz Qvg} digitally increased
with approximately 200 and 400 Hz, while temponadl ather spectral aspects of the
cry were held constant. This resulted in two neyvsounds with an overall peak of F
= 714.5 Hz (700 Hz Cry) ancbE 895.8 Hz (900 Hz Cry), respectively.

The cry paradigm has been used in previous stadiggysiological reactivity

to infant crying (Joosen et al., 2012; Out et20]0).

Heart Rate During the computer paradigms an electrocardiogffa@G) was
measured using an ambulatory monitoring system AKLB5fs; TD-FPP, Vrije
Universiteit, Amsterdam, the Netherlands). Threspdsable pre-gelled Ag-AgCl
electrodes (ConMed, New York, USA) were placedhgligbelow the right collar
bone 4 cm to the right of the sternum, betweentwelower ribs on the right side,
and under the left breast (4 cm under the nipfe)rime had been programmed so
that markers were sent to the ECG recording duvaggline, the presentation of each
cry sound, the answering of the questions, andvezgo

A complementary VU-DAMS software package deriveteibeat interval
time series (IBIs) by visual peak detection of Bvevave. Each ECG recording was

inspected, manually corrected when necessary, abveled according to the markers
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sent by E-prime. The software package then detlkednean HR for baseline, each
cry sound, and recovery from the mean IBI per ktheslegment. Finally, the mean HR
per block as well as per pitch was calculated iBSP

Three participants who had missing HR data dueaiture of the ECG
recording or because E-prime had failed to sendkensamwere not viable for analysis,
resulting in the final sample of 30 maltreating @#dnon-maltreating mothers. They
did not differ from included participants on any tbie background variablepg >
.17). There were no other missing data. A checknfean HR per labeled segment

revealed that there were no outliers.

Perceived urgency.After each cry sound, participants answered four
questions. On a 5-point rating scale they indicatedhat extent they perceived the
sound as urgent, as aversive, the child as siak,te@mselves as aroused, with 1
representing the answer ‘very little’ and 5 refegrio ‘very much’ (Zeskind & Lester,
1978; Zeskind & Marshall, 1988). Each fundamentafjfiency was presented three
times, resulting in twelve ratings per fundameritauency. Following Out et al.
(2010), who found one component underlying thessvivratings, the averages were
aggregated to form the overall perceived urgenegnfach’s alpha ranged from .88

to .89. They were calculated per block as wellerspitch.

Intended caregivingAfter answering the four questions regarding peszk
urgency, mothers were asked about their intendeshndng towards the baby. On a
5-point rating scale they indicated the likelinesth which they would respond with
each of seven options, i.e., picking it up, cudgllih focusing on something else,

feeding it, firm handling, waiting, and giving it @acifier, with 1 corresponding to
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‘unlikely’ and 5 meaning ‘likely’ (Out et al., 201@eskind, 1980). Following Out et
al. (2010), two clusters of caregiving were distiisped. The cluster of sensitive
caregiving included picking the baby up, cuddlirg feeding it, focusing on
something else (reversed), and waiting (reverseldi)e the cluster of harsh parenting
was equivalent to the item of firm handling. Crociva alpha ranged between .79 and
.91. The averages of these clusters were, agdicylased per block as well as per

pitch.

Results
Preliminary analyses
Chi square analyseshowed that maltreating mothers did not signifiadiffer from
non-maltreating mothers on physical exercise invileek prior to testingy? (1, N =
54) = 3.19,p = .07. However, significantly more maltreating imeis had smoked on
the day of the research appointment as opposedntornaltreating motherg? (1, N =
54) = 9.75,p < .01. Independent-tests showed that physical exercise was not
significantly related to heart rate during the pgradigm,t(52) = -.43,p = .67, but
that smoking was, with mothers who had smoked shgwain increased heart rate
during the paradignt(52) = -2.34,p < .05. However, neither of these variables were
significant as covariates in the repeated measamefy/ses, therefore they were not

included further in the analyses reported here.

Correlations
Pearson’s correlation coefficients between mean pétceived urgency, intended
sensitive response, and intended harsh responsecataulated per block (see Table

1). Where a significant correlation between twoialales was found for one group,
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while for the other group the correlation betweére tsame variables was not

significant, these correlations never differed gigantly (ps > .25).

Table 1

Correlations for Maltreating Mothers and Non-Malatng Mothers per Block

Mean HR  Perceived Intended Intended
Urgency sensitivity harshness
Block 1
Mean HR - -.01 -11 -.15
Perceived urgency -.17 .30 .39*
Intended sensitivity .00 A2* - .05
Intended harshness -.04 .25 .09 _
Block 2
Mean HR - .01 -.10 -.19
Perceived urgency -.07 _ .16 .29
Intended sensitivity .32 =21 _ .10
Intended harshness -.20 .18 -.30 o
Block 3
Mean HR - 14 -.21 .09
Perceived urgency -.06 . .23 .24
Intended sensitivity .16 .15 . -.20
Intended harshness -.40* 27 -.31

Note: Correlations for the maltreating group are dispthgbove the diagonal series of dashes,30.
Correlations for the non-maltreating group are smbowlow the diagonal series of dashés; 24.
*p<.05

Heart rate
Table 2 displays means and standard deviationdRofdr both groups during the five
episodes of the cry paradigm. An independdsst showed that maltreating mothers

had higher heart rates (HR) during baseline thammaltreating mothers and that this
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difference approached significandés3) = 1.87,p = .07. There were no significant
differences between the maltreating and non-mditrganothers for blocks 1, 2, 3,

and recovery.

Table 2
Heart Rate during the Cry Paradigm for Maltreatingd Non-Maltreating Mothers

Maltreating group?  Non-maltreating gréup

M SD M SD t p
Baseline 78.15 9.96 73.24 9.09 1.87 .07
Block 1 81.14 11.43 78.50 10.50 0.87 .39
Block 2 81.49 10.81 78.81 10.23 0.93 .36
Block 3 81.63 11.08 77.71 9.80 1.36 .18
Recovery 75.12 9.35 72.26 8.36 1.17 .25

Note:2N = 30,"N = 24

A repeated measures ANOVA with episode (baselime three blocks of cry sounds,
and recovery) as within-subjects factor and graupl{reating vs. non-maltreating) as
between-subjects factor showed that there was aralbvnain effect of episode, with
increased HR during the cry sounds as opposed tto liseline and recoverf (4,
49) = 49.43, p < .01, partigf = .80. No main effect of group was fourk(l, 52) =
1.57,p = .22, partialy? = .03. However, an interaction effect between eggsand
group was foundF(4, 49) = 4.16,p < .01, partialy? = .25 (Figure 1). Contrast
analyses showed that this interaction effect wasifitant for the change in HR
between baseline and blockA[1, 52] = 6.21p < .05, partial? = .11), baseline and
block 2 F[1, 52] = 5.80p < .05, partial? = .10), and baseline and recovef{l( 52]

=5.96,p < .05, partiak? = .10). Maltreating mothers showed less incread¢R than
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non-maltreating mothers from baseline to blocksnti 2 and HR decreased more

from baseline to recovery for the maltreating grthgn the non-maltreating group.

84 4
82
80 -
78
76
74

72 A

Mean heart rate (bpm)

70 ~

68 -

66 | —0o— Maltreating group

—e— Nonmaltreating group
64 T T T T 1
Baseline Block 1 Block 2 Block 3 Recovery

Figure 1. Heart rate reactivity to infant cryinM, SE) in maltreating and n-maltreating
mothers.

Perceived urgency and intended caregiving responses

Means and standard deviations of perceived urgentnded sensitive response, and
intended harsh response are displayed in Tabl®r3these three variables, repeated
measures ANOVAs with pitch (500, 700, and 900 Hzwdthin-subjects factor and
group (maltreating vs. non-maltreating) as betwsdrnjects factor were carried out.
The same analyses were done with episode (bastim#jree blocks of infant crying,
and recovery) as within-subjects factor and agaioug (maltreating vs. non-
maltreating) as between-subjects factor. In noysmlwas there a main effect of
group ps > .19) or of episodeg > .16). There were no significant interactioreef$

of group with episodep§ > .10) or of group with pitchp§ > .63) on perceived

urgency of the cry sounds or on either of the idéshcaregiving responses. Thus,
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there were no differences between maltreating amdmaltreating mothers (overall
and depending on episode or pitch) in how theygieed the sounds or intended to
respond to them.

Only main effects for pitch were found. For peregiwuirgency, there was a
significant effect of pitchf~(2, 51) = 38.95p < .01, partiak? = .60. Contrast analyses
indicated a significant increase in perceived ucgefinrom 500 to 700 HzH][1, 52] =
56.34,p < .01, partiak? = .52), from 500 to 900 H#(1, 52] = 69.57p < .01, partial
n? = .57), as well as from 700 to 900 HZ[X, 52] = 6.59,p < .05, partiak? = .11,
Table 3).

For intended sensitive response, the effect ofhpitas significant as well,
F(2, 51) = 14.40p < .01, partiaky? = .36. Contrast analyses showed that the intended
response increased in sensitivity for the 700 Hammsosed to the 500 Hz sourfe[],
52] = 29.34p < .01, partial? = .36, as well as for the 900 Hz when compareith¢o
500 Hz soundF(1, 52) = 16.89p < .01, partialy? = .25, but not for the contrast
between 700 and 900 HZ(1, 52) = 0.16p = .69, partiak? = .003 (see Table 3).

Finally, for intended harsh response, analysesatedeno effect of pitchH[2,

50] = 0.60,p = .56, partiak? = .02).
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Table 3

Perceived Urgency and Intended Responses per Pitch

Maltreating group Non-maltreating group
M SD M SD

Perceived urgency
500 Hz?3 1.65 0.51 1.69 0.68
700 Hz?3 2.37 0.78 2.36 0.68
900 Hza 2.54 0.92 2.66 0.83
Intended sensitive response
500 HZ¢ 3.02 0.75 3.10 0.91
700 HZ° 3.59 0.68 3.83 0.68
900 HZ 3.55 0.73 3.79 0.63
Intended harsh response
500 Hz 1.21 0.58 1.08 0.25
700 Hz 1.24 0.62 1.11 0.36
900 Hz 1.30 0.75 1.07 0.25

Note: Main effects of pitch on perception and intendedsitive response were found (see text).
ab and® indicate significant contrasts between fundanidrgguencies.

Discussion

The aim of this study was to evaluate whether risig to infant crying led to a
stronger or weaker increase in heart rate in nadltrg mothers as compared to a non-
maltreating group. Results showed that maltreatwoghers had lower HR reactivity
to the cry sounds than non-maltreating motherss €ktends the existing literature by
showing this HR reactivity pattern to standardizeg sounds in a clinical sample of
mothers whose maltreatment of their children haehtsibstantiated.

Frodi and Lamb (1980) found that abusive parentivas associated with

increased HR reactivity to infant stimuli, althoutifey presented their participants



19

with videos of infants. However, high HR reactivibas also been related to
promptness of response to infant crying (Del VeackValter, & O’Leary, 2009) and
to highly sensitive caregiving (Joosen et al., 30Ihis apparent discrepancy in
findings may be explained by underlying ANS activiOn the one hand, increased
HR reactivity stems from SNS activation, connedteg@erception of threat, while on
the other hand it can result from PNS activity, ethis associated with preparation for
(dis)engagement with a nonthreatening environm#odgen et al., 2012). Our finding
of lower HR reactivity in maltreating mothers seetm$e in line with studies linking
higher HR reactivity to more sensitive caregivimgl dherefore possibly to underlying
PNS activity rather than SNS activation. More euick for this hypothesis is needed
through measurements of sympathetic and parasyetpatieactivity, such as vagal
tone, skin conductance, and alpha-amylase in paresth different caregiving
characteristics. More conclusive evidence on plggioal reactivity to infant stimuli
is required before this component can be integratethtervention programs for
maltreating mothers.

The observed low HR reactivity in the maltreatingup may also have to do
with the latter's marginally higher HR baseline é&s: Congruent with the “law of
initial values”, higher baseline levels might regtithe magnitude of physiological
response. However, this does not change the intiplicghat maltreating mothers are
significantly less aroused by infant crying thannwoaltreating mothers. In
accordance with Porges (1995), higher baselineldeweay indicate increased
sympathetic tone in the absence of external chgdleithe combination with lower
reactivity when cry sounds were presented suggleastsnaltreating mothers show an
impaired regulation of functional responsivenessetwironmental demands. Non-

maltreating mothers, on the other hand, showingtoMR baseline levels yet higher
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HR reactivity to cry sounds, are likely to adeqiyategulate their responsiveness to
internal and external cues.

Another relevant factor in the interpretation oR Heactivity in maltreating
mothers is the operationalization of maltreatmdntevious research has mainly
included physically abusive parents (see McCanréagstrom, 1996). In the current
study, however, neglect was coded as well. For dfafhaltreating mothers incidents
of neglect, but not of abuse, were found. The othethers in this group both abused
and neglected their children. It might be that tbeer HR reactivity seen in the
maltreating group can be accounted for by the wm#gleess found in all mothers, or
those who were neglectful but not abusive. Thehlalv@ral lack of activity might
correspond to underlying hyporeactivity of the ammous nervous system. Other
studies with bigger sample sizes could focus ondifferent physiological reactivity
patterns in abusive versus neglectful parents.

Since earlier research on the perceived urgencgrpfsounds had been
inconclusive, no clear hypothesis could be formedhow maltreating mothers would
perceive the sounds as compared to non-maltreatotgers. We found that in both
groups sounds of a higher pitch were perceived a rargent. This suggests that
maltreating mothers are capable of distinguishiagngls differing in fundamental
frequency, as is consistent with previous rese@Zeskind & Shingler, 1991), and
can rate them correctly. Our finding is in accoamwith Joosen and colleagues
(2012), who did not find a difference in perceivadency of cry sounds comparing
highly sensitive to less sensitive mothers.

For intended sensitive response, a pattern sinal#nat of perceived urgency
was found, with both groups generally intendingréspond more sensitively as

fundamental frequency increased. For intended hasbonse no effects were found,



21

with all mothers rating low across all episodes pitdhes. This may be because the
cluster of intended harsh response consisted migtestem, namely ‘firm handling’,
which, although of a general meaning, explicithdamequivocally refers to harsh
parenting behaviors. However, mothers reliably datbe item several times.
Furthermore, effects of pitch on intended harsipoase using the same task have
previously been found in a twin sample (Out et 2010). Therefore, it may also
simply be that maltreating mothers do not intendoéo particularly harsh to their
children or deem harsh parenting practices mostogpiate. This notion is consistent
with research showing that abusive episodes cammpelsive in nature (Dietrich,
Berkowitz, Kadushin, & McGloin, 1990) and that skl situations compromise
caregiving behavior (Schellenbach, Monroe, & Mezlu1z991).

Even so it was found that maltreating mothersndéel to respond more
harshly as they perceived the cry sound to be m@ent during the first block of the
paradigm. This pattern differed from that of nonkmeating mothers, who intended to
respond more sensitively as their perceived urgamgased during the same block.
This is consistent with research showing that patgrerceptions of their children’s
behavior is more strongly related than other assests of child behavior (Stith et al.,
2009). It may indicate a difference of inclinatiand suggests that high perceived
urgency can be a risk factor for maltreating mathdrarsh parenting responses.
Maltreating mothers indeed showed more variatioth@ir intended harsh responses
than non-maltreating mothers. However, caution @&ranted, since no averaged
intended harsh responses were found to be higmast of them were very low. This
same caution is required for the observed negatl&tionship between HR and
intended harsh response for non-maltreating mothietise end of the paradigm. For

them, averaged intentions of harsh response were lewer.
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To control an effect of therapy on the resultsasked the maltreating mothers
to participate at the start of their family treatrhéJnfortunately, this was not feasible
for all mothers and a possible therapy effect ¢temefore be considered a limitation
of our study. It might be, for example, that mothevho had already received
treatment were well aware of their own problematicenting behavior and therefore
purposefully scored low on this explicitly harslspense option.

Furthermore it should be noted that the expertaiesetting, out of the
mothers’ family context, and the presentation @ndardized cry sounds of short
duration may have led to an underestimation of esthphysiological and intended
responses. Indeed, the risk of abuse has been kitmwitrease for infant crying
excessive in duration (Reijneveld, Van der Wal, g@dnan, Hira Sing, & Verloove-
Vanhorick, 2004). On the other hand, the use ddadardized cry paradigm is at the
same time a methodological strength, recommendedb@ganne and Hagstrom
(1996), to make results among studies more easityparable.

A second notable strength is the composition of sample, which included
two groups of mothers whose children showed vemjlar characteristics (i.e., they
were all diagnosed with at least one developmedisbrder). This increases the
likelihood that a maternal factor, such as a loWBrreactivity to cry sounds, and not
the characteristics of their children per se, panmtixplains the presence of
maltreatment.

In conclusion, maltreating mothers correctly digtished between cry
sounds, perceiving sounds of a higher pitch to keenurgent. Their intended
caregiving responses suggest that they had noire=stion to respond sensitively,
and had no more intention to respond harshly t@nits than non-maltreating

mothers. Yet still they showed a weaker increasthaéir HR reactivity pattern when
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listening to infant crying than non-maltreating imexts. Thus, perhaps unconsciously,
maltreating mothers seem to be affected differeiyy infant crying than non-
maltreating mothers. Their lack of functional a@umay account for an impaired

ability to respond adequately to their children.
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